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BCTYII

IIpouec TemionocrayanHsa 00’ €KTy Ta HOro peasi3alis Ha cTeHIl

B TenmepimHiii yac aBTOMaTH3allis Ta AMCIETYEpU3AIlis 1HKEHEPHUX CHUCTEM,
30kpemMa odicHux OyjiBelb Ta J>XUTJIOBHX KOMIUICKCIB, HaOyBa€ Bce OLIBIIOTO
pO3Maxy, TOMy CTa€ aKTyaJIbHOIO Mpo0JieMa HaBYaHHS CTYJEHTIB poOOTI 3 Cy4YaCHUM
oOnaHaHHAM ISl aBTOMATHU3allli Ta CUCTEMaMHU JucIieTdyepu3altii. 3 i€ METO0 s
JOCITIJIKEHHST TIPOIIECIB B CHUCTEMaxX OMAJCHHS Ta rapsvoro BOJOMOCTa4daHHS OyB
CTBOPEHHMI CTeH] Ha 06a31 TexHiku Bix kommanii « PAYT-aBTomariky.

Jlanuii CcTEHJ CKIIATAEThCS 3 KOHTPOJEPY, SKHM Kepye MpOoIecaMyd B CHUCTEMI
onajieHHsa Ta rapsyoro BoponoctadanHs (I'BII), mpucTtporo 3B’s13Ky 3 00’€KTOM Ta
MIEPCOHAIILHOTO KOMIT'I0Tepa, Ha SIKOMY BCTaHOBJICHO MOJIETh 00’ €KTa KEPYBaHHS Ta
SCADA cucrema.

B naniii metoaunuii HaBeneHo omwmc mporecy I'BII ta maGopartopHi poboTH 110
JTOCITIJIKEHHIO MPOIIECY PETYIIOBAHHS IMApaMETPIB B 11 CUCTEMI.

Cxema TexHosoriyHoro npouecy cuctemu ['BII, peamizoBana y ckiani CTeHIy,
npeacrasiieHa Ha Maur. 1.
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Man. 1. Cxema TEXHONOTTYHOTO MPOIECY CUCTEMH Irapsiuoro BOJONOCTaYaHHs

Onuc TeXHOJIOTiYHOI CXeMHU
Ha Man. 1 HaBenmeHo ojauH 3 BapiaHTIB TUIOBOI cxemum cuctemu [BII,
oOnaHaHHS SIKOT BCTAHOBJICHE B TEIJIOBOMY MyHKTI. OCHOBHHMM 3aBJaHHSAM POOOTH



TaKOi CHCTEMHU SBJSIETbCS 3a0e3MeueHHs TMOCTIMHOI TemmepaTypd BOIHU, IO
nonaethes B cuctemy [ BII, mpu 3miHHI# 11 BUTpaTi OpOTIroM 100u.

3rigHo MyHKTY 6.2 Mif040Tro Ha JaHuil yac HopMmaTuBHOro nokymenty CHull
2.04.01-85 «BHyTpeHHMIT BOJIOIOBO/I M KaHAJIM3AIIMS TEMIIepaTypa rapsdoi BOJIU B
MICIISIX B1IOOpPY NMOBHHHA OYTH HE HIDKYE:

e 60°C mua cuCTEM MLEHTPAIBHOTO TapsSdyoro BOAOIMOCTAYaHHS, SKi
MPUETHYIOTHCS 10 BIAKPUTHX (3aJI€KHHUX) CUCTEM TETIONOCTaYaHHS;

e 55°C mng cuCTeM [EHTPAJbHOTO Tapsyoro BOJIOINOCTAaYaHHS, SKi
NPUEHYIOTHCS 10 3aKPUTUX (HE3ATIEKHHUX) CUCTEM TEIUIONOCTauYaHHs.

B o00ox Bumagkax TeMmieparypa rapsdoi BOJM B CHUCTEMI HE TIOBHHHA
nepeuiyBatu 75 °C.

TemnepaTypa UUpPKYJIALIAHOT BOAM B CUCTEMI MOBMHHA OyTHM HE MEHILIOK 3a
50 °C.

Icnye nocuth 0arato pi3HUX TEXHOJOTIYHUX cxem cucteM ['BII.

Cxema, 10 peanizoBaHa Ha CTEHJAl, HA3WBAEThCA JBOCTYMIHYATOI 3
OpUETHAHHIM JO 3aJ€KHOI CHUCTEMH TeronoctadyaHHs. CucremMa mpalioe
HACTYITHUM YHHOM.

['070BHUM  €JIEeMEHTOM  CHUCTEMH €  JBOCTYHIHYaTUH  BOJOBOJSHUMN
TEIJIOOOMIHHUK. B 3uMMOBHII mepioJl XoyiogHa Boja MocTynae B 1-uid CTymiHb
TEIUIOOOMIHHUKA, [I€ MIiJIrPIBA€THCS 3BOPOTHUM  TEIUIOHOCIEM BIJT CHCTEMHU
omaneHHs. TakuM YWHOM, BiJl 3BOPOTHOTO TETUIOHOCISI CHCTEMH OTaJIeHHS JJOJJaTKOBO
B1IOMpAEThCS TEIUIOBa €HEPris 1 cXema J03BOJIsI€ TEIMJIOBOMY MYHKTY OYIiBii
npaifroBatu OuTbin eekTuBHO. TemmnepaTypa rapsiaoi BOJu Ha BUXO1 1-0ro CTymeHs
TEMJIO00OMIHHUKA HE PETYIIOETHCS, TOOTO TEIJIOBA €HEPTisl BIIOMPAETHCS HACKUIBKU
e MOXJIMUBO. AJie ii HEIOCTaTHBO JJIsi MIAITPIBY Taps4yoi BOAM B CHUCTEMI [0
HEeoOX1HOi Temmeparypu. ToMmy migirpiTa BoJa TMOCTyHae 10 2-0TO CTYINEHS
TEIUIOOOMIHHUKA, KYyJIU TOJAEThCS TMOJABAIIBHUN TEIUIOHOCIA 3 TEIIOMEpexl,
KUTBKICTD SIKOTO PETYJIIOETHCSA TBOXOJOBHM KJIallaHOM, 32 PaxyHOK YOTO Ha BHXOI
TEMJI000MIHHYKA MIATPUMYETHCS 3aJlaHa TemiepaTypa rapsyoi Boau TES.

B niTHINM mepiof, KoM cUCTEMa ONaJCHHS He IpaIftoe, MiIIirpiB raps4oi BOJIU B
CUCTEMI 3HIMCHIOETHCA TUIBKM 3a PaxyHOK TeIUla TEIUIOHOCIS, IO TMOCTyHae 3
TEITIOMEPEXKI.

Cucrema raps4oro BOJOINOCTaYaHHS — 1€ BIJKpUTa cHcTeMa, TOOTO cucTeMa 3
K01 BiOUpaeThecs rapsya Boja. [Ipu upomy neit BigOip konuBaeTbes B 0% (HIUHI
TOJIMHU, B SIKI € MEpIOAN MOBHOI BIJCYTHOCTI KOPHCTYBAaHHS Taps4yol0 BOJOIO) O
100% (BpaHiIiHi i BEUipHi TOJUHHN — BC1 )KUTEJI aKTUBHO KOPUCTYIOTHCS BOJIOK0), IO
xapaktepuszye poOory cucremu ['BIl sxutrnoBoro Oymunky. B odicaux Ta
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aJMIHICTpaTUBHUX OYIIBISX MIKA Ta CHagd CIOXHMBAHHS BiOyBarOThCS B 1HIII
TOJAMHU JT00MU.

Takum uyunoM, cuctema ['BII mpaitoe nocuths HemependadyBaHe. SKino Taka
CUCTEMa OpraHizoBaHa 3a TYIHUKOBOIO CXeMOIO0 (TpyOompoBiJli TrapAa4doi BOAU
3aKIHUYETHCS Y OCTAHHBOTO B CHCTEMI1 BOJIOPO30IPHOTO KpaHy), TO, IPH BIJACYTHOCTI
po300py, Bojla B TpyOOIPOBOJaX CUCTEMH MOCTYIOBO OXOJOMIKY€EThCs. [Ipu npomy,
Ha BUXOJIl TETUIOOOMIHHHMKA BOHA IT[€ JOCTATHHO TEIUIA 1 PEryJIATOp TeMIepaTypy He
nae KOMaHAu Ha ii migirpis. ToMy, mpu TYNUKOBIM CXeMi Tapsyoro BOJOMOCTaYaHHS
CHOXXKMBAa4 MO’K€ BIIKPUTH KpaH 1 JOBrO 4YeKaTu MOKH Boja moterutimae. [1[o6
YHUKHYTH TaKOi CHUTyallli y HOBOMY OYIIBHUIITBI BHKOPHUCTOBYIOTHCA CXEMHU 3
HUPKYJSIITHUMU TpyOOIIpoBoiaMu Tapsuoi Boau. [Ipu moBHIN BiZICYTHOCTI BIIOOPY
rapsiya BojJa 3a JOMOMOIOI0 LMPKYJSILIMHUX HACOCIB MPOCTO LUPKYIIOE uepe3 2-uid
CTYIiHb TEIJIOOOMIHHHMKA 1 HE TOMOBHIOETHCS XOJIOJAHOKO BOJIOIO yepe3 ioro 1-uii
cTymiHb. [Ipu HasIBHOCTI Takoi MUPKYJIALIl, BUMIpSIHA Ha BUXOJ1 3 TEIJIOOOMIHHHMKA
BOJIa, 110 TIOJIAETHCS O CHCTEMH, CITIBIIAJA€ 3 TEMIIEPATYPOIO BOAM B PI3HUX TOUKAX
CUCTEMH, L0 JA€ 3MOTY PEryiaaATOpy TEMIIEpaTypu pearyBaTh Ha 1i OXOJIOKEHHS.
[Ipu mnosBi Oyap-fKOro po300py rapsdyoi BOAM 3 KpaHIB, CHUCTEMa IIOYHMHAE
IOTIOBHIOBATHUCS XOJIOJHOKO BOJIOK 4Yepe3 l-uil CTymiHb, NPU LbOMY LUPKYJIALISA
IPOJOBIKYE MpaltOBaTH.

Cxema 3 HMPKYJSILIMHUM TpyOOIPOBOAOM MOXKE NPALIOBaTH B JEKUIBKOX
pexumax. HopManbHuUN peXuM — PpeKUM TMOCTIMHOI MUPKYJsLii, ToOTO
HUPKYJSIIAHUNA Hacoc NOCTIMHO mpamioe. [Ipy TakoMy pexumi € MOCTiHE
CTIOKUBAHHSI €JEKTPUYHOI €HEeprii HacocoM, IO POOUTH EKCIUIyaTallil0o CHCTEMHU
OUIBII 3aTPAaTHOO. be3 pexXxnuMy MOCTIMHOI HUPKYJIIALIT HEMOXKIIMBO OOIMTUCH, KOJIU €
p030ip raps4uoi Bogu. A oCh B TOJWHU BIJICYTHOCTI CIIOKUBAHHS, CHCTEMY MOYKJIHUBO
NEpPEeBECTH B 3a0IIAKYBAJIbHUN pexuM, TOOTO 3IIICHIOBAaTH aBTOMAaTUYHE
BBIMKHEHHSI Ta BHUMKHEHHS POOOYOTO IUPKYJAIIIMHOTO HACOCY 3TITHO 3aJaHOTO
gacoBoro rpadiky abo 3aiiCHIOBAaTH aBTOMAaTHYHE BBIMKHEGHHS Ta BHUMKHCHHS
po0OOYOro HUPKYJSILIAHOTO HACOCY 3TITHO 3HIKCHHS/MIABULIEHHS TEMIEpaTypH
BOAM B LIUPKYJIALIIMHOMY TpyOomnpoBoAi cuctemu (Temrneparypa TE6).

CucremMa CKJIaIa€ThCs 3 HACTYIMHUX €JIEMEHTIB:

® TOJaBABHUI TPYOOMPOBIJl TEIUIOHOCIS 3 30BHINIHBOI MEPEXKI Ha MiIrPiB
BOJM B 2-OMY CTyIEHI TEIJIOOOMIHHUKA cucTeMu — 1;

® 3BOPOTHHI TPyOOMIPOBiJ TEIIOHOCIS 3 CUCTEMHM OIMAJICHHS Ha MiJIIrpiB BOU
B 1-OMy CTyMeHi TeII000MIHHUKA CUCTEMU — 2;

® 3BOPOTHHI TPYOOIPOBI TEIIOHOCIS 10 30BHINIHBOT MEpExXi — 3;



® MOJaBaJIbHUI TpPyOOIpOBiA Trapsyoi BOAM JO CHUCTEMH Tapsadoro
BOJIOIIOCTAaYaHHs — 4;
® IUPKYJSIIHHUNA TpyOOmpoBim Tapsdoi BOAM 3 CHCTEMH Tapsdoro
BOJIOTIOCTaYaHHS — 5;
e TpyOOMPOBIJl XOJOIHOT BOAM JI0 CUCTEMH rapsyoro BOJONOCTa4YaHHs — 6;
® JIBOXOJIOBHI PETYJIIOI0YMI KJIaraH — 7,
® JBOCTYIIHYATUN TETUIOOOMIHHUK — 8;
e rpymna (1 poGouuii Ta 1 pe3epBHUIT) IUPKYJIAIIHHUX HAcOCIB — 9.
B cuctemi BcTaHOBNIEH1 HACTYITHI 3aCO0M KEPYBaHHSI 00JIaTHAHHSIM
* ppuBoa A2 JABOXOAOBOro KiamaHy TersioHocis B cuctemi [BIT 3
MOXJIMBICTIO BCTAaHOBJICHHS 3Ha4YeHHs BIAKPUTTSA Bia 0 10 100%;
" mycKayl IUPKYJIAIIHHUX HACOCIB.
B cucremi BcTaHOBJICHI EPBUHHI MEPETBOPIOBAaYl HACTYITHUX IMAPAMETPIB:
» TeMIepaTypH MmoJaBaibHOI rapsiuoi Boau B cucteMi ['BIT — TES;
» TeMIepaTypH MUPKYJSIiiHOT rapsiaoi Boau B cuctemi ['BIT — TEG6.
B cucrteMi BCTaHOBJIEHI CUTHAJI3aTOPU HACTYTHUX MapaMeTpiB:
» Tepenajay THCKY Ha TPYI NUPKyIsmiiaux HacociB cuctemu ['BIT — PDAZ;
» THCKY TIepe]] TPYIIOI0 IUPKYJIAIinHUX HacociB cuctemu [ BIT — PS2.

Omnuc 00’exkTy ynpasaiHHA

CucreMa rapsiaoro BoJA0NOCTa4aHHs

Buxonsaun 3 mnpuszHadueHHs cucremu [I'BII — mnopgaBanHs rapssqoi Boau
CHOKMBAa4yaM, CHUCTEMa aBTOMATUYHOIO YIPaBIiHHSA MOBMHHA MIATPUMYBAaTH Ha
NOCTITHOMY 3Ha4y€HHl TeMmIeparypy B TnojaaBaibHoMy TpybOomposoai (TES).
OCKUJIbKY MIBUJIKICHI TETUIOOOMIHHUKY MalOTh HEBEJIMKY 1HEPIIHHICTh, TO B CUCTEMI
OpraHi3oBaHa OJIHOKOHTYpHa cXxema ympaBiiHHSI. CTpyKTypHa cXema CTEHIY
300paxxeHa Ha Mait. 2.

[MonoxeHHHs
knanady [ O6'exr Tren (TES)

"| ynpaeninns

T3apg

Y

PerynaTop

Tren
(TES)

Mau. 2. CtpykTypa CTeHIy



Cucrema onajieHHs peajli3oBaHa Ha CTEH/1 3a JOMOMOI0I0 MOJETi 00’ €KTy, AKa
BCTaHOBJICHA Ha MEPCOHATFHOMY KOMIT IOTEPI, 1110 BXOAUTH JI0 CKIIATy CTEHY.

Monens otpumye o inTepdeiicy RS-485 no npotokony FOHUBEPC curnanu 3
KOHTPOJIEPY, IO XapaKTEPHU3yIOTh CTaH 00Ja HAHHS:

* IOTOYHE MOJIOKEHHS PETYIIIOI0UOro KIlalaHy;

* cTaH po0OYOro MUPKYIIAIIHHOTO HAacocy (KoMaHa Ha IMyCK).

BinmoBigHO 10 OTpUMaHUX JAHUX MOJENIb pPOOUTHh OOpPaxXyHKH Ta BHUAAE B
MEpPEexKy:

* 3HAYCHHS TEeMIIEPATypH MoaBaibHO1 Boau B cuctemi ['BII,

* 3HAYCHHS TEMIIEPATYPH MUPKYJIAIIHHOT Boau B cuctemi [ BIT
TaKi, SKUMU 0 BOHM Oyu sIKOM 11e OyJia CrpaBKHs CUCTEeMa, a He 1i IMiTallisl.

* CTaH HUPKYJISAIIAHOTO HACOCY.

Temnepatypu, oOpaxoBaHI MOJEUII0 Ha MEPCOHAIBHOMY KOMII IOTEpPl, IO
inTepdeiicy RS-485 (mporoxon KOHWBEPC) npuiimae npuctpiii 38’ 43Ky 3 00’ €KTOM,
AKAA Ha CTEHJI peandizoBaHuM Ha 0a31 BUIBHO MNPOTPAMOBAHOTO KOHTPOJIEPY
«MaxyCon  Flexy»  kommanii  «PAVYT-aBromatik». JlaHuii  KOHTpOJEp
3alporpaMOBaHUi TAKMM YMHOM, 1110 TEMIIEpATypH, sIKi OyJu 0OpaxoBaHI MOJEIIIIO,
BCTAHOBITIOIOThCS Ha aHAIOrOBUX Buxonax npuctpoto (0-10) B.

J171s1 KOXKHOT TeMIlepaTypH € CBIf Jiana3oH:

TE1 (TemmniepaTypa 30BHIIIHBOTO TOBITPs) = -30 — +45 °C.

TE10 (temneparypa xosioaH01 Boau) = +3 — +10 °C.

AHanoroBi BUXOAW NPUCTPOIO 3B’SA3KY 3 00’ €KTOM IMIJAKJIIOYEH] 0 aHAJOTOBUX
BXO/IIB KEPYIOYOr0 KOHTPOJEpy, sIKi Takok HanmamroBaHi Ha curaan 0-10 B. Takum
YUHOM, KOHTPOJIEp «BBa)XKa€», L0 JO HBOIO MIJKIIOYEHI CHPaBXHI JaTYUKU
TEeMIIepaTypH 1 BIIMIOBITHO Horo poboTa HaOIMKEeHa IO peaTbHUX YMOB.

BiamoBimHO 10 «BUMIpPSHUX» 3HAYEHb TEMIIEPATyp, KEPYIOUUM KOHTPOJIEPOM
BUPOOJISIIOTHCST KOMaHIM Ha BHUKOHAaBYl MeXaHI3MH. Tak, Hampukiaa, TpH
TeMIiepaTypi raps4doi Boau B cuctemi ['BIT Huk4iil 3a 3ajaHe 3HaY€HHS, KOHTPOJIEP
MOYHE BIAKPUBATU PETYJIOIUMIA KiamaH Ha 1oJayl MOoAaBajbHOrO TEIUIOHOCISA 3
30BHIIIHBOI TEMJIOMEPEXK] B TEMIO0OMIHHUK.

HoBi 3HaueHHs TOJOKEHHS KJIAlaHy 3HOBY K NEpeAaroThCs Mo 1HTepQercHI
MepeXi Ha MOJEINb, /¢ BOHAa OOpaxOBYE€ HOBI 3HAYEHHS TeMIepaTryp Ha 00’ €KTi
BI/IMOBIHO 7O HOBMX JAaHUX, sKi gai nepeaarotbes Ha [130, BCTaHOBIIOIOTHCSA Ha
Buxonaax 130, cipuiiMaroThCst KOHTPOJEPOM 1 ITUKIT TOBTOPIOETHCSI.

[TapanensHO 3 MOACIUTIO 00’ €KTY Ha MEPCOHATIBHOMY KOMIT IOTE€pP1 BCTAHOBJICHO
SCADA cucremy ESM Bin komnanii «PAYT-aBTomaTik». X0o4a BOHU 1 BCTAHOBJIEH1



HAa OJHOMY KOMIT'IOTEpi, ajie MK co00I0 B MeXKax KOMITIOTepa BOHH HE
B3aemonifoTh. SCADA cuctema miaKIOYeHa J0 KOHTPOJEpY 1 3a ii JOMOMOTOIO
MO’KHA KepYyBaTH IpoliecaMu abo MPOCTO CIOCTEPIraTy 3a MOTOYHUMHU ITapaMeTpaMu.
B3aemonitots Mik coboro koHTposiep Ta SCADA cuctema uepes intepderic RS-485
ta npotokon FOHMBEPC.

[Tporokon KOHMBEPC € npoTokosioM, KUl TIATPUMYETHCS yCIM 00J1aJHAHHSIM
Bl komnaxii «PAYT-aBroMaTik.

Iatepdeiic RS-485 mneperBoproetbcss uepe3 numo3 Ha USB, sakuilt Bxe
0e31MmocepeTHbO MAKITIOYAETHCS 10 KOMIT IOTepa.

Ha creHni BHUKOpUCTaHUI CHeMiali30BaHUNA [UIsi pOOOTH 3 CHCTEMaMu
TerutonocTayans koutposiep Waterheat-S1 (Maun. 3).
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Mau. 3. Kontponep Waterheat-S1

KonTponep npuszHaueHuil uisi ynpaBiiHHS JBOMa CHUCTEMaMU OMajieHHs a0o
OJIHIEI0 CHCTEMOIO0 ONAJCHHS Ta OJIHIEI0 CHCTEMOIO Tapsyoro BOJOMOCTAaYaHHS
(I'BII). Kontponep Moxe OyTu CKOH(pITYpOBaHUH 1] yIPABIIHHS JBOMA CUCTEMaMHU
B HIOKUE TIEPETIYCHNUX TO€THAHHSIX:

1. JIBi 3aJie’kHI CUCTEMU OMAaJICHHsS (KJamaHu B 000X CHCTEMax 3 aHaJOrOBUM
a00 TPUMO3UI[IHHUM YTPABIIIHHSIM).

2. 3anexxHa cuUCTeMa ONAJECHHS Ta He3aJeXHa CHUCTeMa ONaJeHHA 0e3
MIJDKUBIICHHS (KJarmaHu B 000X CHCTEMax 3 aHajJoroBHM a00 TPHUIIO3MIIIHHUM
YIPABITIHHSIM).

3. 3amexxHa cuHcTeMa ONAICHHS Ta HE3aJeXHa CHCTEMAa OIAJEHHSA 3
N1PKUBJICHHSAM (KjanaHu B 000X crcTeMax TIJIbKH 3 aHAJIOTOBUM YIIPABIIIHHAM).

4. JIBi He3alexXHI CHUCTEMU ONaJeHHS Oe3 MiJKUBIEHHS (KjIamaHu B 000X
CUCTEMAaX 3 aHAJIOTOBUM a00 TPUIIO3UIIIITHUM YTIPABIIHHSAM).



5. Hesanexxna cucrema omayieHHs Oe3 IMIPKUBJICHHS Ta HE3AJICKHA CHCTEMa
OMMAJICHHA 3 IIUKUBICHHSAM (KJIamaHu B 000X CHCTEMax TIIbKH 3 aHAJIOTOBHUM
YIPaBIIHHAM).

6. 3anexxHna cucrtema onaneHHs ta cucrema ['BIl (kinananu B 060x cucremax 3
aHaJIOTOBUM a00 TPHUITO3UIIIMHUM YIIPABIIHHSM).

7. HezanexxHa cucteMa omnajeHHs O0e3 mipKuBiIeHHS Ta cuctema ['BII (knamanu
B 000X CHUCTEMax 3 aHAJIOTOBUM a00 TPUIIO3ULIIMHUM yTIPABIIHHIM).

8. Heszanexxna cucreMa onajieHHs 3 mipKuBiIeHHsM Ta cuctema [ BII (knanmanu B
000X CHUCTEMax TUIbKH 3 AaHAJIOTOBUM YIIPABIIHHSIM).

[Tporpamue 3a0e3nedeHHs, M0 CKOH(ITypoBaHe i KoHTposiepy Waterheat-S1
BCTAHOBJICHOMY Ha CTEH]Il, YIIPABIISIE 3aJI€KHOI0 CHCTEMOIO OIMAaJIEHHS Ta CUCTEMOIO
['BIL.

B cucremi raps4oro BoJonocTayaHHs KOHTPOJIEP YIIPaBJIsE:

* IBOXOJIOBUM PETYIIOI0OUNM KIIallaHOM;

* rpymoro 3 aBoX (1 pobouwmii Ta 1 pe3epBHMIT) UPKYIIALIHHIX HACOCIB.

Jlnsg Bcix koHGbIrypaiiii nporpaMuoro 3adesneduends kourposuep Waterheat-S1

BUKOHY€ TakKi 3arajibHi PYHKIN1 111 000X CUCTEM:
1. BuGip tumy 3akoHy peryitoBaHHs («iMiynsc-niay3ay, [1, ITI, TIJI, TTLT).
2. Bubip Tumy ynOpaBlIflOYOrOo CHUTHANy  PEryJIOIOYUM  KJIalaHOM

(Tpumo3uriitHui a00 aHAIOTOBHi, B THX KOH(Irypallisx, Je € Taka MOKJIHMBICTh). Ha
creHal cuctemu onaineHHs Ta ['BIl ocHameni kiamaHamMu 3 yOpaBiIiHHSAM
aHaAJIOTOBUM CUTHAJIOM.

3. MoxnuBicTh BBIMKHEHHS (YHKII aBTOMAaTHYHOTO KOHTPOJBHOTO
BIJIKpUTTS/3aKpUTT (TIPOTOHY) KJIAmaHy 13 3aBAAHOI0 MEPIOAUYHICTIO  JUIs
3aro0iraHHs MOro 3aJIMIaHHs B IEPi0J] TPHUBAJIOTO MPOCTOIO.

4, MOXIUBICTh 3aBAaHHS OOMEKEHHS KpalHIX MMOJIOKEHB KJlarmaHa (TUTbKH IS
KJIATaHiB 3 aHAJIOTOBUM YTIPABIIIHHSM).

5. PyuHe yrnpaBiiHHS PEryIl00UMM KJIAMAHOM 3 MEHIO KOHTpPOJIepa.

6. Bubip po60o4oro mupKyIsIifHOro HacocCy.

7. ABTOMaTMYHA 3MiHa POOOYOr0 Ta PE3EPBHOTO IUPKYJSALIMHUX HACOCIB 13
3a/IaHO0 TIEPIOANYHICTIO JIJIsl iX PIBHOMIPHOTO 3HOIIEHHS.

8. KoHTposib poOOTH MUPKYIIAIMHIX HACOCIB.

9. ABTOMaTHYHE BBIMKHEHHS PE€3€pBHOI0 HACcOCY B pasi aBapii poboUoro.

10. 3axucT UMPKYISLMIHHUX HACOCIB B/l «CYXOIrO XOIY».
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11. MoxuBicTh BBIMKHEHHS (YHKIIIi aBTOMAaTHMYHOTO  IE€PE3aMyCKY
MUPKYJSIIAHOTO HACOCy MPU HOro BUMKHEHHI MO CHUTHANY «CyXHHA XiI» MiCTs
IpOMNaJaHHs CUTHAIY.

12.  MoxnuBicTh BBIMKHEHHS  (YHKIII aBTOMAaTUYHOTO  IE€pe3aIycKy
UPKYJSIIAHOTO HACOCY TIPH HOTO BUMKHEHHI TIPH BiICYyTHOCTI KUBIICHHS.

13. Pyune ympaBmiHHS pPOOOYNUM LHUPKYJALIMHAM HACOCOM KHOIKOK Ha
dacagHii maHe Il KOHTpoJIepa.

14. ABapiitHa curHamzaris.

15. ABTOMaTHUHE apXiByBaHHS CTaHy OOJIaJHAHHS Ta aBapiil.

16. ABTOomMaTHuHE apxiByBaHHS MOTOYHUX 3HAUYEHb BUMIPSHUX Ta 3aJaHUX
napaMeTpiB, a TAKOXK MOJI0KEHb BUKOHABUMX MEXAHI3MIB.

17. MoxJIUBICTh KOH(ITYpYBaHHS JUCKPETHUX BXOJIIB Ta BUXOJIB KOHTPOJIEPA,
TOOTO MOJKJIMBICTh 3aBAAHHS THUILy KOHTaKTy (HOpMajabHO 3aMKHEHUH abo
HOPMAJBHO PO3IMKHEHHN).

18. MoXHBICTh HACTPOIOBAHHS aHAJOTOBUX BXO/IiB KOHTPOJIEPA.

19. MoxnuBicTs mnepemaui nanux 1o iHTepdeiicy RS-485 (mporokomnu
MODBUS-RTU ta OHUBEPC) ta LonWorks (TP/FT-10).

JI71st cucTeMu rapsioro BOJIONIOCTauYaHH KOHTPOJIEP J10JJaTKOBO 3/1HCHIOE:

1. [TinTpuMaHHs TeMIepaTypu rapsiioi Bojiu, o nojaeThes B cucremy ['BII, Ha
3aBJIaHOMY 3HAYECHHI.

2. MOXJIUBICTh 31MCHIOBATH aBTOMATUYHE 3aKPUTTS PETYJIIOI0YOro KiamnaHy B
pasi BIAKIIOYEHHS [IUPKYJIALIMHUX HACOCIB.

3. MoXIuBICTh 3I1ACHIOBATH aBTOMATUYHE BBIMKHEHHS Ta BUMKHEHHS
po0OOYOTro MUPKYJISAIIAHOTO HACOCY 3TITHO 3aJJaHOTO TpadiKy.

4. MoxnuBicTh BBIMKHEHHs pobotu cucremu ['BII B ekoHOMHOMY pexumi
(BBIMKHEHHSI/BUMKHEHHSI UPKYJISIIIHOTO Hacocy 3IIMCHIOETHCS o
3HIDKCHHIO/TIIBUIIIEHHIO TEMIEpPaTypyd BOJIU B IUPKYJSIIHHOMY TpyOOmpoBoi
CUCTEMH).

AJIropuT™MH po0dOTH KOHTpOJIEepa

AnroputmMu  poOOTH  KOHTpoJiepa B  aBTOMAaTMYHOMY, py4YHOMY a0o
JTMCTAHIIINHOMY pEeXHUMax IS pealdi3oBaHOrO Ha CTEHJII BaplaHTy KOHpiryparii €
HACTYTTHUMH.

B aBromatuuHomy pexumi pobotu cuctemu ['BII sikmio pobouunii macoc I'BIL
BUMKHEHO, TO PETYJIIOI0YHI KJIanaH MOBHICTIO 3aKPUBAETHCA.
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B aBTomMatnuHomMy pexkumi pobotu cuctemu ['BII sxmo poOouunit nacoc I'BIT
BBIMKHEHO, TO 3IIMCHIOETHCSA MMATPUMAHHSA TEMIIEpAaTypu Tapsdoi BOIH, IO
nonaetses B cuctemy ['BIl Ha 3amanomy 3HaueHHi. 3alaHe 3HAUEHHS TEMIIEpaTypu
rapsi4oi BoJu, 110 nogaerbes B cucreMy I'BII HE0OX11HO BBECTH 3 MEHIO KOHTPOJIEpA
(IMB. KEpIBHMLTBO II0 €KCIUTyaTalil KoHTposepa, 0. «BapuanTsel anropurma
«3aBucumas cucrema ororuieHus + cucreMa 'BCy», mynkt menio «Tree.3amy», cTp.
24).

B cucremi I'BIl mnepenbaueHa MOXIUBICTh aBTOMATUYHOTO YIPaBIiHHS
HAacocaMHd MO0 4YacoBOMYy Trpadiky, KOJM BBIMKHEHHS Ta BHMKHEHHS HAcoOCIiB
3MIUCHIOETHCS aBTOMATUYHO B 3a7aHl MPOMDKKK vacy. HamamrTyBaHHS 9acoBOTO
rpadika podbotu HacociB I'BII 3a1licHIOETBCS 3 MEHIO KOHTpoJjepa (AUB. KEPIBHUIITBO
o eKcIuTyaTalii KoHTposepa, 1. «Hactpoiika rpaduka paboThl IUPKYISIUOHHBIX
HacocoB cuctembl ['BCy», ctp. 30).

B cucremi I'BII nepen6auena MOXIMBICTh pOOOTH B EKOHOMHOMY PEXHMI, KOJIU
BBIMKHEHHSI poOo4oro Hacoca ['BII 3a1licHIOETECS IPU 3HMKEHHI TEMIIEpaTypyu BOIAU
B LUPKYJALIMHOMY TpyOOIPOBOJI a BUMKHEHHS 3IIMCHIOETHCS MICIS 3POCTaHHS
Temneparypu. EKOHOMHUH pEXHMM BMHKA€TbCA 3TITHO YacoBOro rpadika.
HanamtyBanHst yacoBoro rpagika €KOHOMHOTO pexXHMy Ta TeMIepaTyp A
BBIMKHCHHSI Ta BHMKHEHHS HAcOCY 3IIMCHIOETBCS 3 MCEHIO KOHTposiepa (auB.
KEepIBHULTBO IO €KCIulyaTalii KoHTposepa, n. «Hactpoiika rpaguka u mapameTpos
paboThI HUPKYJISAIMOHHBIX HACOCOB cucTeMbl ' BC B 5KOHOMHOM pexumMe», cTp. 31).

B Oyab-sikomy pexumi podotu cuctemu I'BII 3/11iiCHIOETBCS KOHTPOIb POOOTH
BBIMKHEHOI'O HAacOca 3a MepenagoMipoM. SKIo BUHUKAE aBapis poO04oro Hacoca, To
BiH BUMHKAETHCS 1 BMUKAETHCS PE3EPBHUI HACOC, SKIIIO BCTAHOBJIEHO aBTOMAaTUYHUN
pexum pobotu cuctemu ['BIT (B pyuHomy pexumi pe3epBHUN HACOC HE BMUKAETHCS).

B Oynp-sikomy pexumi podotu cuctemu ['BII 31iiicHIOETBCS 3aXUCT HACOCIB Bij
«CyXOro XOJy» 3a JaBaueM THUCKYy, L0 BCTaHOBJIEHO B TpyOONpoBOII Nepen
HacocamMu. B pa3l KpUTUYHOTO TaJiHHS THCKY Ta CHpalllOBaHHI JaBaya THCKY,
MpaIlOI0Unid HaCOC BUMHKAETHCSA. B aBTOMAaTUYHOMY pexuMi POOOTH MOKIUBUN
aBTOMATUYHHM 3aITyCK Hacoca Iiciis 3pOCTaHHS TUCKY Ta BIAKIIOYCHHS JaBada TUCKY
(IMB. KepIBHUUTBO IO €KCIulyaTaulli KoHTposiepa, mn. «Hacrtpoiika ¢yHKuni
nepesanycka [MUPKYJISIITUOHHBIX HACOCOBY, MYHKT MeHIO «Pect. CX», c1p. 32). Akiio
(GyHKIST aBTOMAaTHYHOTO 3aMycKy BIOKIIOYEHA, TO TICIS 3pOCTaHHS THUCKY Ta
BIJKJTIOYEHHS JlaBaya TUCKY HEOOX1HO BPYUHY 3HATH aBapiio Ta BBIMKHYTH HacocC.

B xonTponepi nependaveHa GpyHKIlS aBTOMATHYHOTO 3ayCKy poO0YOro Hacoca
cuctemu ['BIl micng 30010 B JKHMBJIEHHI ([IMB. KEPIBHULTBO IO EKCILTyaTalli
KOHTpoJiepa, n. «HacTtpoiika ¢yHKUMI nepe3amycka HUPKYJISIHOHHBIX HACOCOBY,
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nyHKT MeHI0 «Pect. muT», ctp. 32). Skmo us ¢yHKIS BBIMKHEHa, TO B pasi
3HUKHEHHS >KUBJICHHS, IMICIIA HOTO mosBH, pobOoumii Hacoc cuctemu ['BII Oyme
BBIMKHEHO, SIKILIO BiH MPAIlOBaB 0 3HUKHEHHS >KUBJICHHS B aBTOMAaTHYHOMY PEKUMI
po6otu cuctemu ['BII.

B koHTponepi mependadeHa MOXKJIMBICTH aBTOMATHYHOI 3MIHM PoOOYOro Ta
pezepBHOro HacociB cucteMud [I'BII B 3amani mpoMiKKM 4Yacy sl 3a0e3nedeHHs
OJTHAaKOBOT'O Yacy poOOTH HACOCIB (IWB. KEPIBHUIITBO MO €KCILTyaTallii KOHTpoJepa,
n. «Hactpoiika mepuoIMYHOCTH CMEHBI PaOdOYEro M Pe3epBHOTO LUPKYJALMOHHBIX
HacoCOB», CTp. 32).

B xonTponepi nepeadadeHa MOKIUBICTh KOHTPOJIBHOTO MIPOTOHY PETYIIOI0UOTO
kianana cuctemu ['BII nns 3amobiranHs Woro 3akumaHHS B pasi JIOBIUX MPOCTOIB
(IMB. KEpIBHMLTBO IO €KCIUTyaTauii KoHTpoisepa, . «Hacrpolika nmepuoanuHoCcTH
KOHTPOJIBHOTO TPOTOHa pEryJupyrolero kmamaHa», ctp. 35). Ilin yac mporony
3MIICHIOETHCS TTIOBHE 3aKPUTTS Ta BIIKPUTTSA KIIAMAHY.

Pyunuii pexum pobotn cucremu ['BIl mnpusHauenuid 1as BUNPOOyBaHHS
poOOTOCTIPOMOKHOCTI OOJIaiHAHHS, MPU LBbOMY pETYJIIOBaHHS TEMIIEpaTypu He
B1JIOYBA€THCS, YIPABIIHHSA HACOCAMHM Ta PETYJIOIOYUM KJIANaHOM 3A1MCHIOETHCS 3
KOHTpoJsiepa (AMB KEpIBHULTBO IO EKCIUIyaTalli KOHTpoJjiepa, M. «YIpaBlIeHHE
000pyI0BaHUEM B PyUYHOM pEXKUMEY, CTP. 38).

Juctanmiinuii pesxxuM podotu cucremu ['BII npusHaduenuit myst BUpoOyBaHHS
pPOOOTOCTIPOMOKHOCTI O0JIaAHAHHSA, NPU I[bOMY PETYJIOBAHHSA TEMIEpaTypu He

BIJIOYBA€ETHCS, YIPABIIHHSI HAcOCAMHU Ta PETYIIOIOYMM KJIalmaHOM 3I1MCHIOETHCS 31
SCADA-cuctemu.

MOXKJIUBOCTI IHTEP®EMCY CTEHJA

J1o mporpaMHOTO 3a0€3MeUCHHS CTEHAY BXOIUTh MOOelb 00 €Kmy YNpasIiHHs Ta
SCADA-cucmema.
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InTepdeiic mporpamu moaeni 00’ekra

Mopenb Mae iHTepdeiic KOpUCTyBava, SKUH JO3BOJISIE BCTAHOBIIIOBATH MOTOYHI

JaHl peXuMy poOOOTH MOJEINi, a TaKoXX MOJENIOBAaTH PI3HOMAaHITHI CTaHU POOOTH

CHCTCMU.

30BHIIIIHIM BUTJISA BIKHA IPOrpaMu MoJiei 300paxeHo Ha Mar. 4.

B Moaenn ofinexta

(TE1) TeMnepatypa Big, TENNOBOro BEOOY
(TE2) Temnepatypa Ha BX0Ai B CHCTEMY onaneHHA
(TE10) TemMnepatypa XonogHoi BOAH

(Grazh) CnoxuWBaHHA rapAa4oi Boau, %

ek}

ok

70

ok

9

ok

0

ok

ManLHa BHT| rapA4oro
(G8/Gmax) KoecpiujeHT 3aranbHoi BUTPaTH BOOH
(SeasonSW) PeiknM

(A2) MNonokeHHA KNanaHy

(TEG) Temnepartypa TennoHocia 2 cuctemu MBI

(TE5) Temnepatypa noga4i B cuctemy Bl

10

ok

1.9

ok

@ Nito
ar.a
64.5
E7.911

) 3uma

Daramsmn

(PDA2) MNepenan, THCKY Ha Hacocax []{PS2) Cyxmit xin,

Cron

Maun. 4. Inurepdeiic MozeIl TEXHOJIOTTYHOTO MTPOLIECY

[Iporpama MozI€IIO€ CUCTEMY TapAYOT0 TEIIONOCTAYaHHS.

VY BikHI MoOjenl BiOOpakarOThCS HACTYIHI YHUCENbHI 3HAYEHHS OCHOBHUX

napameTpiB:

TeMIiepatypa TersioHocia Bia TersioBoro BBoay (TE1l) 3 moxiuBicTiO i1
3Mminu Bix 30 go +99 °C;

TeMIieparypa MmoJaaBajJbHOI0 TeIUIOHOCIS B cucTeMi onayieHHs (TE2);
temneparypa xonoaHoi Boau (TE10) 3 moxmnuBicTio 11 3MiHH Big +3 110
+10 °C;

MakcuMajibHa BHUTpara rapsdoro TerioHocis npu 100%-my BiIKpuTTI
kinanana (Gmax);

koedirieHT K, 10 BHU3HAYae 3arajbHy BUTPATY IHUPKYJISAIIAHOI BOIM B
cuctemi I'BII 3anesxno Big Gmax (Bix 1,5 1o 3);

CHOXUBAHHSA Taps40i BOAU Gpossopy = 0...100 %;

pexum pobotu cucrtemu — "3uma" abo "Jlito";

HAasBHICTh Mepenagy TUCKY Ha rpymi UUPKYISLMIHHUX HACOCIB CUCTEMHU
onanenus (PDA2);

HAsBHICTh THUCKY TI€ped TPYMOK IMHUPKYJIAMIMHUX HACOCIB CHCTEMH
onanenus (PS2).
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30BHIIIHSA TeMIepaTypa MOBITPS, a TaKOX TeMIepaTypa XOJIOAHOI BOJAU
3aJJal0ThCs KOPUCTyBaueM. TemmepaTypu Trapsdoro TEIUIOHOCIS BiJ TEIJIOBOTO
BBOJIy, a TAaKOX BiJ CHCTEMH OINAJICHHS BW3HAYAIOTHCS 3TITHO OIMATIOBAITBHOTO
rpadiky, BUXO14M 3 TemrepaTypu 30BHiIHb0ro moBitps (TE1). Ilapamerpu Guax,
Gpossopy, K — MOJIICIIOIOTBCSI B MPOTpaMi Ui OTPUMAHHS Pi3HOMAHITHHX DPEKHMIB
pobotu cuctemu. Ilicas 3amaHHs HEOOXITHOIO IMapaMeTpa CJiJ MiATBEPIUTH IO
HaTUCHEHHAM KHOMKH "OK" mpaBopyd BiJl 3HAYCHHS.

Takoxx € MOXIHMBICTH 3HATH HasBHICTh Tepenagy TUCKY Ha Tpylil
IUPKYJSIIIAHUX HACOCIB CHUCTEMH OMaJeHHA Ta/abo THUCKY Tiepen TPYIIOIo
IUPKYJSIIIHHUX HACOCIB CHCTEMH OTAJICHHS JJIS IMITarlil aBapiiiHO1 CUTYyaIIii.

Takox y BiKHI TapaMmeTpiB MOJEII € 3MIHHI Mparopili, MO IMITYIOTb poOOTYy
nepenajoMipy Ha Tpyll HUPKYJSIMIHHUX HacociB cuctemu onaineHHs (PDA2) Ta
JATYUKY THUCKY BOJM TEpe] TPYINOI HUPKYJSIIHHUX HACOCIB CUCTEMHU OIaJICHHS
(PS2). B HOpManbHOMY peXuMi poOOTH Tepenaja TUCKY JJIS TPYIH HUPKYJISIiHHUX
HACOCIB, a TAaKOX THUCK BOJM MOBHHEH ICHYBaTHU (IIpamopll BCTaHOBJEH1). Takum
YUHOM, 32 JIOIOMOTOI0 I[UX MPanopliB MOKHA 3MOJEIIOBATH aBapiiiHI CUTYyalll IpH
HEIpaIloIYUX Hacocax ado BIICYTHOCTI BojU B cucteMi ("'cyxuit xig'").

Knonka «CrtapT» akTyanidye BCTAaHOBJICHI BIJIMOBIJIHI 3HAYEHHA MOJEN 1
nepeaae ix Ha KOHTPOJIep.

SCADA-cucrema

SCADA (Supervisory Control And Data Acquistion — nucreT4epchbKuii
KOHTPOJIb Ta YIPABIIHHS)-CUCTEMA 1€ POTPAMHO-aNapaTHUN KOMILIEKC st 300py
JaHUX Ta AUCIIETYEPCHKOTO YIPaBIliHHSA TeXHOJOTiYHIM mporecoM. Koxkxaa SCADA-
cuctemMa Mae J1Ba piBHI. HwkHIN piBeHb CKIAA€ThCA 3 JOKAJIBHUX 3aco0iB
aBToMaTH3allii (aBadi, BUKOHABYl MEXaHI3MH, KOHTpojepu). BepxHiil piBeHb Iie
KOMIT IOT€pH, 1110 BUKOHYIOTh (PYHKIlI OOpoOKM Ta 30epekeHHS JaHHMX, a TaKOX
BUKOHYIOTh (DYHKIIIT JIOJMHO-MAIIMHHOTO 1HTepdeiicy. BukoHanHs 1ux QyHKITINH
3IIACHIOETHCS 32 JOTIOMOTOI0 BCTAHOBJIEHOTO HAa KOMIT FOTEP MPOTPAMHOTO MPOIYKTY
— CHUCTeMH Jucrieryepusanii. Jns peanizanii BulieBka3aHuX QyHKIIA HA KOMI IOTEpI
CTEH/y BCTAHOBJIEHUI MPOTrpaMHUI IPOYKT, po3poliieHuid mianpueMctBom «PAYT-
aBTOMaTik», 1o mae Ha3By ESM (Engineering Systems Manager — meHemxep
IHKEHEPHUX CUCTEM).

[Tporpamuuii mpoaykt ESM 6yB noOynoBanuii Ha margopmi EFACTION MD,
IO € YHIBEpPCATBHOIO MIATGOPMOIO AJisi CTBOPEHHS MPOTPaMHOI YaCTUHU CHUCTEMHU
nucneruepusanii. Ilnatpopma EFACTION MD no3Boiisie CTBOpIOBAaTH OKpeMi
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MOAYJIl CHCTeMH JUCTETYepHu3arlii, KOKEH 3 SKUX BHUKOHYE TEBHY (yHKII0, Ta
OpraHi30ByBaTH B3a€MOJIII0 MK HUMHU. Bukopucranus i€l miargopmu Hajgae meBHi
nepeBaru nporpaMHomMy npoaykty ESM. A cawme:

1. IIpocroTa BukopuctanHs. [IpoayKT 103BOJIsI€ MIBUIKO CTBOPIOBATU CUCTEMU
JTYCIIeTUYepur3allli, He BUMarar4m BiJ po3poOsroBada TIIMOOKUX 3HaHb B 00JacTi
nporpamMyBaHHs. 3 LHUM 3aBJaHHSM MOXE BIIOPATUCH 1HXKEHEp, IO PO3YyMi€e
OPUHLUNK POOOTH 1HXKEHEPHHUX CHUCTEeM OyiBIIi 1 BOJIOJI€ OCHOBAMH pOOOTH 3
NEPCOHAIBHUM KOMIT FOTEPOM.

2. ExoHOMIYHICTh. MOIYNBHICTE CHCTEMH JO3BOJIIE KYyIMyBaTH TIJIbKHA Ti
¢dbyHKIiOHaNBH 11 YacTUHU (MOAYMi), SIKI HEOOXIAHI ISl PO3B’SI3aHHS MOTOYHOTO
3aBnaHHA. Hapani, mpu po3IMIMpEeHHI CHUCTEMM JucCHeTYepu3alii, moTpioHo Oyne
npua0aTH TIIIBKU BIICYTHI MOAYJII M 10AATH iX y CUCTEMY.

VY3aranpHeHa cTpykTypa cuctemu ESM 300pakena na Maut. 5.

Internet
,-ﬂ_, Moayne Mogyne Moayne Moaynb Lo,
9 WEB, WAP Tpesor pacnwcaHuii OPC-cepeepa

npoToKoNK-
BasoBbli poBaHuA
Moayne

N GSM

GSM-wmo3  GSM
Moayne Moaynk Moayni Mogyne
'ﬂ" GSM apXMBMPOBaHKA BBOAA/BEIBOAA BBIMUCTIEHWA

MODBUS, KOHWMBEPC . MODBUS, LONTalk, OPC .

SIS

Man. 5. Y3aransHeHa cTpykrypa cuctemu ESM

RS232
RS485

Ha Man. 5 nokazaHo MakCUMallbHUN MO (YHKIIOHAJIBLHOCTI HaOlp MOAYJIB, 3
AKUX CKJamaeTbesa cucrema ESM. Ane MOXIMBOCTI KOXKHOI KOHKPETHOI CHCTEMU
JUCTieTyepu3allii BU3HAYal0ThCs TUM, 3 SIKUX MOAYJIIB BOHA CKJaaaeThes. Jlogaroun B
CHUCTEMY HOBI MOJyJi, MOKHa y OyAb-sKUH Yac 30UTBLIIMTH SIK (PYHKIIOHAJIBHICTh
CHCTEMH, TakK 1 i1 MacmTaO.

®i3uyHO BCl MOJYJl CHUCTEMH MOXYTh OyTH BCTAHOBJEHI SIK Ha OJHOMY
KOMIT'IOTEpl, TaK 1 po3moiiieHi Mik Jekuibkoma. Ha Man.6 mokazana cucrema
JYCTIeTUYepHU3aIlii, [0 Ma€ y CBOEMY CKJIal 2 KOMIT IOTEPH.
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Mogyns

als OPC ApXHBUPO-

BaHMA

hﬁ-— .h_-—l

\—HUMﬂbIOTE[JHEﬂ CeTh |{T'CF'JIPj4

BUIYANMIALMAN

Moayne }

quynb’

Main. 6. CTpyKkTypa CUCTEMHU AUCIIETUYCPU3AIIT, IO CKIAAAETHCS 13 HOTUPHOX
MOJIYJIiB, PO3TAIlIOBAHUX Ha JIBOX KOMII I0TE€pax

KoM totepu cucteMu aucnerdyepusallii MaloTh Ha3By «By30.». Ha koxxHOMY 3
BY3JIIB OOOB’SI3KOBO  BCTAaHOBJIIOETHCS TaK 3BaHUM «0a3o0BHil» MOAYIh Ta
byHKIIOHATBHI MOyl Y Oyab-akomMy HaOopi. ba3zoBi Moayni 3a0e3neuyroTb 0OMiH
JAHUMU MDK (DYHKIIOHAJIbBHUMH MOJYJIIMH CHCTeMH. ba3oBi MOJyJl 3B’si3aHI MIXK
co0010 JIOKaJIbHOIO Mepeskero 1o npotokoay TCP/IP.

InctpymenTtansue cepemopuiie ESM 1e 6i0morexka MOAyJiB Ta CHelliajibHA
nporpama «Kondirypatop», sSka H03BOISE 3 [HMX MOJYJIB 310paTH CHCTEMY
ucreTyepusanii Ha KOHKPETHOMY 00’ €KTi.

3a gomomororo mporpamu «KoH@iryparop» BUKOHYIOTBCS BCl omeparii, sKi
NOTPIOH1 /ISl CTBOPEHHS HOBOI CUCTEMHU 200 BHECEHHS 3MIH B ICHYIOUY.

OcobmuBicTio ESM Takox € Te, [0 BOHA MICTUTh BEJIMKY I'padiuHy O107110TEKy
300paXXeHb PEATbHOTO TEXHOJIOTIYHOTO YCTAaTKyBaHHSA, IO 3aCTOCOBYETHCS B
IHKeHepHUX cucTemax. Omeparop, MOpalioyd 13 MHEMOCXeMaMmH, OauyuTh He
y3arajibHeHEe 300paKEeHHsS, a KOHKPETHHM THWIl YCTAaTKyBaHHS, BiJl KOHKPETHOTO
BUpOOHMKA. Takuil MaxiJ MOJETIIye ONepaTopy CHPUNHATTA iHTepdency cucTeMu
JTYCTIeTYepU3aIlii.

[Iporpamni komriekcu, moOymoBani Ha 6a3i ESM, crnpomokHi BUKOHYBAaTH
HACTYIIHI 3aBJIaHHS:

1. OOMIH HaHMUMH C 30BHIIIHIMU MPUCTPOAMH (KOHTPOJIEPaMH, MPUCTPOSIMHU
3B’SI3KY 3 00’ €KTOM 1 T.1.).

2. MatemaTiuny 0OpoOKy JaHMX, 110 HAAIWIUIA B CUCTEMY.

3. BigoOpakeHHS B peaJbHOMY Yacl CTaHy TEXHOJOTIYHOTO OOJIaJHAHHS Y
BUTJISAJII MHEMOCXEM Ta TPEH/IIB.
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4. JlucraHIliiiHe yIpaBIiHHS TEXHOJOTIYHUM OOJaJHAHHSAM 3 POOOYOro MiCIst
TUcTieTyepa.

5. BigcmiikoByBaHHS aBapiifHUX CUTYyaIlil Ta CUTHAJII3allisl PO X MOSBY.

6. ApXiByBaHHSI JAHUX TE€XHOJOTTYHOTO IMPOIECY JJI HACTYITHOTO iX TIeperiisiTy
y BUTJIA1 TpadikiB Ta TaOIHUIIb.

7. TIpoTOKOJIIOBaHHS BCIX MMOJIIH, 110 BUHUKAIOTh B IMPOIECI POOOTU CHUCTEMH
(crarm oOnagHaHHS, aBapiiHI CUTYyarlii, Aii omepaTopa, TOIIO) IS MOJAIBIIOTO IX
MePeTIIsiay Ta aHamizy.

8. d®opmyBaHHA Ta IPYKyBaHHS 3BITIB — JOKYMEHTIB, IO BIJOOPaXyIOTh Y
dopmi Tabaumi Oyap-sSKy MOOCTyHNHY B CHCTEMI JIucCHEeTYepH3alii 1HpopMariio
(MOTOYHI MapaMeTpy TEXHOJIOTTYHOTO MPOIIECY, MOTOYHUN CTaH 00JIaIHaHHS, apXi1BHI
JlaH1, MPOTOKOJIH TIOJIii).

9. BignmaneHuidd KOHTPOJb Ta YIPaABIIHHSA TEXHOJOTIYHUM OOJagHAHHAM 3
MOOUIBHOTO TeedOoHY 3a 10OMOror0 SMS-M0BIIOMIICHb.

SCADA cucrema aj1g cteHaa B ceOe BKIIIOYAE:

* bazoBuil Moaysb — € OCHOBHMM. CTBOPEHHS CUCTEMHU JHCIIeTYEpHU3allii Ha 0a3l
ESM nounHaethcst came 3 6a30BOr0 MOJIYJIS.

* Momaynp Bi3yaui3alii — MOyJib 3a0e3Meuye Bizyali3allito BCiX MpoIeciB.

* Moaynb BBONy/BUBOAY — 3abe3meuye 3B’SI30K CUCTEMH JAWCIIETYEpU3alii 3
KOHTpOJIEpaMHu MO BiAMOBITHOMY MPOTOKOITY.

* Moaynbs TpuBOI — MOJYJIb BIJACHIAKOBY€E, BCl aBapiiiHl CUTYyallli B CHUCTEMI
JIucrieTuepu3anii i 3abesnedye ix Bizyanizailito Ha ekpani. [Ipu OakaHH1 CUTHAIU
aBapiii MOKHA 3pOOUTH 1 3BYKOBUMH.

* Moaynb apxiByBaHHS — MOAYJIb IPU3HAYEHUHN ISl 30€pEKEHHSI 3HAYEHb TOUOK
JTYCIIeTUYepHr3allli Ta BUaa4dl [IUX 3HAYEHb 1HIIIUM MOJIYJISIM CHCTEMHU.

Touka nucneruepuzanii e MiHIMagbHAa OXMHUL 1HGOpMaIii Tpo 00’ €KT
aucneTyepusaiiii - (Hampukiaa, 3HAYeHHS TEXHOJOTIYHOTO TMapaMmeTpa, CTaH
o0JiaTHaHHSI, TIOJIOKEHHS MepeMHrKaya 1 T.11.).

Touku nucneruepusallii MoxHa 30epiratu B apxiBi TpbOMa CIIOCOOAMH:

* 30epexxeHHs 1o 3MiH1. 30epeKeHHs 3HAaU€HHSI TOUKH BUKOHYETHCS TP 3MiHI ii
3HAUEHHA Ha 3a3[ajeriib 3aBlaHy BeJIMYMHY (HANpUKIA[, NOpU 30UIbLIECHHI
temriepatypu Ha 0.5°C B OpiBHSHHI 3 MONIEPEAHIM 30€pE)KCHIUM 3HAYCHHSIM).

* 30epekeHHs] MO Yacy. 30€peKeHHsI 3HAYEHHS TOYKHM BUKOHYETHCS Uepes
3aBJIaHl MPOMDKKH Yacy (Harpukiaj, KoxxHi 10 XBuivH).

» 30epexeHHs 1Mo 3MiHI Ta 1o yacy. Llel croci6 30epexeHHs] € KOMOIHAIIE€r
JIBOX TIOTIEPEIHIX.
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Bizyanizauist cucremu mae BUTIIsiA K Ha Maut. 7.

4 8 2 1 3
/ / aene

OTkp. i =
3axp.§ JBUXCTUNEHUATER 'm

TENNOOBMEHHUK

3

n?n. i) BCACTEMYTBC

OT TEMMOBOIo lll} —
BBOIA —

OBPATHbBIA
TEMMOHOCUTEb
OTOMMNERAA Hacoc H2
m 48.0 °C
KTEMI0BOMY
GLES S M3 CUCTEMbBIFBC
4l M3 CUCTEMBIXBC
Man. 7. Bizyanizariss SCADA-cuctemu nipouecy I'BIT
1 - BIKHO B1I0Opa)K€HHS MTOTOYHOT TEMIIEpATypH Tapssuoi Boau B cuctemy [ BIT
2— BIKHO BIIOOpaXE€HHS TIOTOYHOI  TeMIepaTypu rapsdoi BOAM B
HUPKYJSIIHHOMY TpYOOIpOBO/Ii
3— BIKHO BIJOOpaKE€HHS MOTOYHOI 3aJaHOl TeMIepaTypu rapsadoi BOIU B
cucremy ['BII
4 — 1BOXOJOBHMI KJjamaH, IO PEryjioe TeMIlepaTypy ULUISXOM IOAaBaHHS Y

TEIUIOOOMIHHHMK PI3HOI KIJBKOCTI TEIUIOHOCIS, 3 KHONKAMH «O1IbIIe»,
«MEHIIIe» I MOXKIJIMBOCTI PETYJIIOBAaHHS CTYINEHS MOro BIIKPUTTS B
IUCTAHLIMHOMY pPEXHMMI Ta BIKHOM, IO Bi0Opakae NOTOYHY CTYIiHb
BIJIKPUTTS KJIAMaHy

5— HUPKYJSIIAHI HACOCH 3 KHOMKAMH, HATUCHEHHSM Ha SIKI BCTAHOBIIFOETHCS
CTaTyCc «poOOouHuil», KOHTPOJIEp YIpaBisi€ HACOCOM, OOpaHUM «POOOUUMY,
3TiIHO aJIFOpUTMaM, 110 3aKJIa/IeHO y MPOrpaMHOMY 3a0e3NedyeHHi, KHOMKa
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HAcoCy, Mo 00paHo PoOOYMM MIACBIYYETHCS (TUTBKH OJIMH 3 HACOCIB MOXKE
Oyt oOpaHWii «poOOYMM»), BBIMKHEHHUU pPOOOYMH HACOC IMO3HAYAETHCS
CTPUIKOIO Ha MOTO KOpMyci, o OauMMae, Mpyu BUHUKHEHHI aBapii poOo4yoro
Hacocy HWOTo KOpIyC MOYMHAE OJMMATH YEPBOHUM CBITIIOM Ta BMHUKA€ETHCS
pe3epBHUIT HacOC

6 — MmyJ’bT yIpaBIiHHS CHCTEMOIO OMAJICHHS 3 JIAMIIO0, IO 3arOPSEThCS KO Ha
KOHTPOJIEp] BCTAHOBJIECHO PEKUM YMPABIIHHS «PYUHHID» (B IOMY pEXHMI
VIPaBIIHHS 3 CHCTEMH JUCTIETYEPU3AIlii HEMOKIIUBO), Ta KHOITKAMU:
- BCTAHOBJICHHS 3 CHCTEMH JHCIIETUYCPHU3AIi pEXUMY  YIIPaBIiHHS
«aBTOMATHYHUI» (YTIPABIIHHSI CUCTEMOIO 3IMCHIOETHCS KOHTPOJIEPOM) abo
«JIMCTaHLIMHUI» (YNPaBIIHHSA CHCTEMOIO 3IIHCHIOETBCS OINEepaTopoM 3
CUCTEMHU AMCIETUEPHU3ALIii)
- BBIMKHEHHS Ta BUMKHEHHS Hacocy, 1110 0yJ10 00paHo «poOoounum»»

7 — BIKHO cHUTHaji3aIii, MO 3 SIBIAE€TbCA TMPU HAIXOJHKEHHI CHUTHAIy BiJ
CUTHAJTI3aTOpa «CYXOTO XOIY».

8 — JBOCTYMHYATHN TETII0O0OMIHHUK

Cucrema 300paxkye BCl T'OJIOBHI BY3JIM CUCTEMH Tapsdyoro BOJIOINOCTauYaHHS M
B€JIC TPEH/IM T'OJOBHUX MAapaMeTpiB CUCTEMU. BUrisj BikHa JaHUX TPEHIB Ta OIMMC
po0oTH 3 HUM HajnaHO y «MeTOOUYHMX BKa3iBKax 10 BUKOHAHHS JaOOPAaTOpPHUX
pob6iT Ha crenmi Nel Bim kommanii «PAYT-aBTromaraTik» «CHcTemMa BEHTHIIALIT
MOBITPSI.

Cucrema I'BII moke mpaifoBaT y TpbOX pPEXKHMMax: aBTOMAaTUYHUHN («A»),
muctaHuidani  («») 1 pyunuit («P»). BuOip pexkumiB poOOTH 3I1HCHIOETHCS
KHOIIKaMU Ta 3 MEHIO KOHTpOJIepa.

B aBTOMaTMUHOMY pEXHMMI KOHTPOJEp caM MIATPUMYE 3aBAaHl mapameTpu. 3
CUCTEMHU JHUCIieTYepu3allii B JIAaHOMY DPEXKHUMI MOKHA POOUTH 3alyCK 1 3YMUHKY
CUCTEMH.

B nmuctanmiitHoMy peXuMi MOBHE KEPYBaHHS CHCTEMOIO TOCTYITHO 3 CHCTEMHU
qucrneTyepusallii, 30KpeMa KOpucTyBad MO>Ke BMUKATH Ta BAMUKATH LUPKYJISIIIITHUN
Hacoc, OOpaHuil poOOYMM, 3MIHIOBATH TIOJIOKEHHS TPUXOJOBOTO PETYJIOIYOro
KJIaraHa.

B pyuHoMy pexumi MOBHE KEpyBaHHS CHCTEMOIO JOCTYIHO TUIbKU 3
KOHTpoJiepa (KHOTKHU Ha dacaji Ta MEHIO).
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THCTPYKIII ITO POBOTI 31 CTEHJIOM
Jns  mouarky poOoTu 31 creHaoM «CHCTeMH ONaJeHHs Ta rapsyoro
BOJIOTIOCTa4aHHs» HEOOX1THO BUKOHATH HACTYIIHI Jii:
1. [Tomatu Ha CTEH/I )KUBIICHHS 3 CJICKTPOIIUTA.
2. YBIMKHYTHU KOMII IOTep O/ CTEHY, BBIUTH B CUCTEMY.
3. YBiMKHYTH (II€pEBECTH y BEPXHE TOJOKCHHS) aBTOMAaTU4YHI BUMHKA4l Ha
CTEH/IL:

» SF1 — 3aranpHuil 1y11 BCHOTO OOJIaIHAHHS CTCHITY;

» SF2 — uBJIeHHS KOHTpoJIepa

ABtoMatuynuit BuMukad SF3 (ckusienHs [130) noku 1o He BMUKaTH!

4. 311 iCHUTH IOBEpHEHHS HAJIAITYBaHb KOHTPOJIEpA 10 MOYaTKOBUX 3HAYCHb.
JIns ckugaHHs HalalTyBaHb KOHTPOJIEpA 10 TOYaTKOBUX HEOOXITHO:
e nepedtu 10 NyHKTy MeHo «Hacrpoiiku» — «AHKeHepHOe MeHI» —
«Copoc HacTp»;
® HATUCHYTHM KHONKY «ENter», npu unpoMy I1HAMKATOP1 3’SIBUTHCA BIKHO
«Copoc ? JA».
® HATHCHYTH KHONKY «ENter» s BCTaHOBIEHHS mapameTpaM Ta (QYHKIISM
IIOYaTKOBUX 3HAYEHb a00 «ESC», SKIIO Biamana HEOOXITHICTH CKHIAHHS
HaJallTyBaHb KOHTPOJIEpA.
[Ticnst ckupaHHs HajallITyBaHb KOHTPOJIEP aBTOMATUYHO Mepeije A0 MyHKTY
MeHIO « Tekylme napam-pb».
5. Bumknytn Ha creHmi aBromatuyHi Bumukadi SF1 Ta SF2 Ta 3HOBY ix
BBIMKHYTHU pa3oM 3 BUMHKadeM SF3.
6. 3amyCcTUTH Ha KOMIT IOTEpl NporpaMy poOOTH 31 CTEHJAAMH BUKJIMKOM SpJIUKa
«Cteng 3», 10 3HAXOAMTHCS Ha pobouomy cToii komm'iorepa. Ha ekpani
3’ ABJISIETHCSI BIKHO BUOOPY CTEHIY 3 KOPOTKUM Horo omrcoM (Mait. 8).
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BeiGepuTe CTEHI

Cmeno Cmeno
Aeroclim 7 plus Maxycon Flexy

FIpi FOUHES- BN TAKHER CHETEME LHOTENE HERTRRTLHOITG
BEHTHARLINN © BOARANN KO OHIERGR GHIT .
HEFGERaTEAEN i
el & TG
BN M.

Maz. 8. BikHo BUOOpY CTEHTY

7. Bubpatu "Crenn Waterheat-S1" omauM KimikoMm.
[Ticast pOro 3’SABUTHCSA BIKHO 3 TEPETIKOM MOKIUBUX JIAOOPATOPHUX POOIT
Ha npomy cterai (Man. 9). B sxomy cmin o6patu JlabopatopHy poboTy Ne 2 omHuM
KIIIKOM.

BeiOepuTe AabopaTopHYIO padoTy

No1

FREHCHMER CHETENE GTOTICHIT

F Kongmir yppoRanise KoHTpoanens

L EI R GBI G ST ESMIECKIX XEQ 8K FEGHCTIN CHOTEN
OTOITREHIT

I Kowgurypisparanne SCARA-circrem £S5

No2

EHCTENE FERAYETT ROAGCHEEREHIF THC)

F KoH@HrypispaRanie Ko rpaigepa

B EHIE SHSMEONEY X08K FESHCTHN cooTen FC
I Kowguirymisporariie SCALS-circreme E5MH

Mau. 9. BapianTtu nabopatopHux pooiT
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[Tpu 11bOMy OHOYACHO 3aITyCKAIOThCS Moldens cmendy (Mamn. 4) ta SCADA-
cucmema 3 MHEMOCXEMOIO TeXHoJoTiuHOTO Tiporiecy (Mai. 7). TlepeximtoueHHsT MikK
BikHaMU Mmodeni Ta SCADA-cucmemu 3a1CHIOETBCS 3 MMaHeNl 3aaa4. BikHO BHOOpPY
nabopatopHux pooiT (Mait. 9) mpoioBxky€e OYTH aKTUBHHUM 1 CUTHAJII3y€E MPO poOOTY
CTEH]TY, SIKY IIpH TOTpeO1 MOYKHA 3aBEPIIUTH (IUB. 1. 9).

8. 3aiftu B mporpamy Mojeni 00’€KTy, BCTAaHOBUTH rajouky «CBsi3b IO
FOHUBEPC» i1 Bxitountu cuctemy, HaTuCcHY KHOTIKY «CTAPT) y BikHi Mozeni.

9. IlepeiiTu 10 BUKOHAHHS JIAOOPAaTOPHOI poOOTH.

10. ITo 3aBepmenHHi J1abopaTopHOi pOOOTH HA CTEHII CIi:

e [lepexirounTuCh y BikHO BHOOPY cTeHay (Mai. 8), y skomy 3’ SIBUTHCS B
HUKHINA yacTuH1 kHomKa "OcTtaHoBUTH". HaTUCHEHHS HAa HET 0OJIHOYACHO KOPEKTHO
3ynuHUTH poOoTy Mozen i SCADA-cucremu.

e BuMKHYTH KOMII FOTED.

e BumknyTtu aBromatnusi Bumukaui crenay SF1, SF2, SF3.
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JIABOPATOPHA POBOTA Ne 1
JocizkeHHs MPOLECy rapAvY0ro BOJAONOCTAYaHHA AK 00’ €KTa aBTOMaTH3aNil

Meta DOﬁOTI/II O3HAUOMHUTHUCH 3 IpoucCcoM TrapA490ro BOAOIIOCTAYAHHSA

OpraHi30BaHOIO 1O ABOCTYMIHYATIA CXEMl; BUSHAYUTH BXOJH, BUXOJU Ta 30ypeHHS
TaKUX CUCTEM; IMIEPEBIPUTH 110 3aXUCTIB Ta OJIOKYBaHb B CUCTEMI.

IigroroBka 10 BUKOHAHHS PO0OTH

Jl1is BUKOHAHHS JaHOi 1abopaTopHOT poOOTH MOMEPEAHBO CIil 03HAHOMHUTUCH
3 0COOJIMBOCTSIMU TEXHOJIOTTYHOTO TIPOIIECY, HOTO CKIAJOBUMHU YaCTHHAMH, a TAKOX
IHCTPYKIIi€I0 Ha KOHTpoJsiep. CTyJEHT Ma€ 4iTKO PO3YMITH MPUHIIUI POOOTH CHCTEMHU
rapsiuoro BOJIONOCTAYaHHS OPraHi30BaHIM MO JBOCTYMIHYATIM CXeMi; OCOOJIMBOCTI
pOOOTH IUPKYJIAIINHIX HACOCIB.

JIJist oTpuMaHHs JIOMYCKYy J0 JabopaTOpHOT POOOTH CTYJEHT MOBUHEH MaTH
NIATOTOBJIEHUI MPOTOKOJ [0 JIaDOpaTopHOi POOOTH, WIO MICTUTh HACTYIHY
1H(popMarliio:

* CTPYKTYpHY CXeMy 00’€KTa YIpaBJiHHS 3 BKa3aHUMHU BXOJIaMU, BUXOJAMH Ta
30ypEeHHIMU;

* OIKC 3aKOHIB KEPYBaHHS TEMIIEPATypOIO rapsiuoi BOJH;

* popMmyroBaHHA 3a1a4i 1IeHTU(DIKaIlIT 00’ €KTa Ta METOJUKH ii PO3B’A3aHHS.

Xix podoru

1. Tlicnst BMUKaHHS CTEH]ly 3aJ]aTU apaMeTpy MOJIEJII CBOT'O BApIaHTY.

2. BBIMKHEHHS HACOCYy Ta YIPaBIIHHS PETYTIOI0UYNM KIIaaHOM.

2.1.TlepeBectu cuctemy ['BII B pyunuit pexxum.

Axmo ceiTnomgion «SYSTEM 2» roputs dyepBoHuM cBiTioMm, To cucrema I'BII
3HAXOAUTHCH Y pydyHoMy pexkumi. Skmno ceitnomion «SYSTEM 2y roputh 3eneHum
ab0 KOBTHUM CBITJIIOM, TO Jisi TOro 1100 nepesectu cuctemy ['BIl y pyunuii pexxum
HeoOXinHOo HaTucHyTH npaBy kKHONKy «AUTO/MANUAL) koHTposepa, Ipu [bOMY
ceitinoniog «SYSTEM 2» mnoBuHEH 3aropiTUCh YEpPBOHUM CBITIOM. B pydHOMy
peXHMiI HEMAae aBTOMATUYHOI MIATPUMKH TEMIIEPATypH, KEPYBaHHS YCTaTKyBaHHSIM
3MiCHIOEThCS BpyuHY. Ilpu mepexoai cucremu I['BII Ha pyuHuil pexxum cTae
JNOCTYITHUM PYYHE KEpyBaHHs PEryJIIo0uuM KianmaHoM cuctemu ['BII (n1uB. 1. MeHI0
«Texkymmue mapam-pod» = «Ki1. oronm» = «PY k. FBC»).

Axmo poboumit Hacoc cuctemu ['BII BUMKHEHO, TO CBITJIOMION HaJ IPaBOIO
kHonko10 «START/STOPy konTposepa He ropuTh. [[iist 3amycky po604oro Hacocy y
pYYHOMY pexXHuMi HEOOXiAHO HaTHCHYyTH TmpaBy KHomky «START/STOP»
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KOHTpOJIepa, TpPH IbOMY CBITJIOMION HAJ IE€I0 KHOMKOI 3arOpUTHCS 3CIICHUM
CBITJIOM, Ta BBIMKHEThCS poOOumi Hacoc. J[ns BUMKHEHHS poOOYOro HACOCY ¥y
pPYYHOMY peXHMi HEOOXiHO HaTHUCHyTH TnpaBy KHONKY «START/STOP»
KOHTpOJIepa, MpU 1bOMY CBITJIOMION HAJ I1€}0 KHOMKOIO 3racHe, Ta BUMKHETHCS
pobounii Hacoc.

st 3miau monoxkeHHs PO HeoOxigHO YBIWTH 10 NyHKTY MeHI0 «Tekymume
napam-pe» 2 «Ki. orom» = «PY kia. FBC», HaTUCHYTH I yTpUMYyBaTH KHOIKY
«BJaiBo» KoHTpoJsiepa — i 3akpuTTss PO a00 HaTUCHYTHM U yTpHUMYBaTH KHOIIKY
«BnpaBo» koHTposiepa — mia BiAKpUTTa PO (IMB. KEpiBHUIITBO MO E€KCILTyaTarli
KoHTposiepa, m. «[lopsmok paGoTel. YmpaBieHue O00OpYyIOBaHHEM B PYYHOM
pexume», cTp. 38).

2.2.IlepeBectu cuctemy I'BIl y nuctaniiiHuii pesxxum.

Axmo ceitnonion «SYSTEM 2» ropute koBTHUM cBiTIIOM, TO cuctema I'BII
3HAXOAUTHCS y AMCTaHIIHOMY pexuMi. ko ceitinonion «SYSTEM 2» roputsb
YEpBOHHUM CBITJIOM, TO HEOOXimHO HaTUCHYTH mpaBy kHonky «AUTO/MANUALY
KOHTpoJiepa, mpu mpoMy cBiTiomion «SYSTEM 2» moBuHEH 3aropiTHCh 3€JICHUM
a60 xoBTUM cBiTiOM. SIKio cBitnomaion «SYSTEM 2y 3aropiscs abo ropiB 3e1eHUM
CBITJIOM (aBTOMATHYHUN pexuM), To HeoOximHo mnapamerpy «Pesk. 'BC» mento
koHTposepa «Tekymme mapam-pbl» =2 «HacTpoiiku» BCTaHOBUTH 3HAYCHHS
>Jluer<, npu npomy cBiTioaion «SYSTEM 2y 3aroputbcs x0BTHUM CBITIOM. Takox
3 aBTOMATHYHOTO y AUCTaHIIAHUN pexum cucremy ['BIl moxnuBo mnepeBecTu
kHomKkoto 31 SCADA- nporpamu.

Jlns 3amycky poO04YOTro HacoCy B AMCTaHIIMHOMY pexxkumi HeoOxinHo B SCADA -

Zm

3amaHe MOJIOkKEHHS (YTOUHUTH Yy BHKJIa/Jada) OpraHy KepyBaHHS BCTAHOBHUTH 3a

cuctemi (Mman.7) HaTMCHYTH KHONKY «Ilyck» Ha MYJbTI YIpaBIiHHA.
nornoMororo BianoBigHux kHomok SCADA -niporpamu.
3mina monoxeHHss PO uyepes SCADA-mporpamy 3IiHCHIOETBCS KHOIKAMH

«Bropy», «Buu3» () Oijist TPUXOZOBOIO KIIAmaHy.

3. Jlouekarucs yctaHoBieHOro mpoiecy. O3HaKol yCTaHOBJIEHOIO MPOLECY €
cTabuIi3a1isl 3Ha4eHb BUX1THUX NTapaMeTpiB.

4. TlocniI0BHO 3HATH MEPEXi/IHI MPOIECH MO KaHaJIaM KEepPyBaHHS.

[Ticns Toro sk mpoliec BCTAaHOBUBCSA, HEOOX1HO HaHECTU 30ypeHHS — 3MIHUTHU
MOJIOKEHHSI PEryJIOBaJIbHOIO oOpraHy. 3MIHUBIIM monoxeHHs PO, HeoOXigHO
JIOYEKATUCS HOBOTO yCTajeHoro craHy. [lpw 3miHI BHU3HA4YeHMX BXOMIB 00 €KTa
CIIOCTEpIraTH Ta 3alliCcaTH CTaH 3MIHM BH3HAYEHHUX BHXOJIB 00’ekTa. CriocTepiratu
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3a MPOIIECOM MO>KHA 3a JIOTIOMOTOI0 TPEH/IIB B HUKHIM YaCTUHI TOJIOBHOTO BiKHA 200

Jepe3 apxiBHI JaH1 . Jnst 3pyuHocTi MokHa immopryBatu maHi B Microsoft
Excel.

O0pobka pe3yabraTiB

1. BukopuctoByroun 30€peXeHi PO3riHHI  XapaKTEPUCTUKH  OTPUMATH
nepenaBaibHi PyHKIT 00’ €KTa.

2. Ha 6a3i po3riHHUX KpUBUX CHOPMYIIIOBATH BUCHOBKH PO JIWHAMIKY PI3HHUX
KOHTYpiB KEpyBaHHS 3 ypaxyBaHHSM XapaKTEPUCTHK BUKOHABUMX MEXaHI3MIB Ta
TEXHOJIOTTYHOI0 00JIaJHAHHS.

3. Onmcatd OCHOBHI CTPYKTypH, IO BHUKOPUCTOBYIOTbCSI B CHUCTEMax
KEpYBaHHsI IPOLIECOM Irapsiuoro BOJAONOCTaYaHHS.

KoHTpoJibHI 3an1uTaHHA

1. 3a K010 METOANKOIO OyJIu OTpUMaHi nepeaaBalibHi GyHKIT 00’ ekTa?

2. OxapakTepu3ylTe OCOOJIMBOCTI MPOIECY TapsdOTO BOJOMOCTAYaHHS, SK
00’€KTa KepyBaHHS.

3. SIki KaHaJIA JIOTIYHO BUKOPHUCTOBYBATH JJIsl YIIPABIIIHHSA MIPOIIECOM?

4. SIxi CTpYKTYypH YIPABIIHHS € CEHC Peali30ByBaTH JJi JaHOTO 00’ ekTa?

5. SlkuM YMHOM MOXHaA peaTi30ByBaTH EHEPro30epeKeHHs Mpu PoOOTi
CUCTEMHU?
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JIABOPATOPHA POBOTA Ne 2
PeryioBaHHsi TeMIIepaTypH rapsiuoi BOaAM B CHCTeMi rapsiaoro
BOJAONOCTAYAHHS

Meta po0OTH: HABUUTHUCS PO3PAXOBYBATH, HAJAIITOBYBAaTH Ta aHali3yBaTH
pob6oty ACK temneparypu rapsioi BOJu B CUCTEMI Irapsuoro BOAONOCTaYaHHS!.

IlinroroBka 10 BUKOHAHHS PO0OOTH

JIy1st BUKOHAHHS TaHO1 JIA0OpaTOPHOI POOOTH MOMEPEIHBO CJIiJT O3HAHOMHUTHCH
3 TEXHOJOTIYHUM TMPOIECOM OTPUMAaHHS Tapsyoi BOJIU 3aBJAHOI TeMIIEpaTypH.
Vacautu wmoxiuBi BuMmord g0 poboru Takux ACK. IloBroputn wmeToauku
OTPUMAaHHS MMapaMeTpPiB HAJAIITYBaHb CUCTEMH KEpYBaHHSI.

[Ticns ompalfoBaHHsl LMUX BIJIOMOCTEH, JUIsi OTPUMAaHHS JOIYCKY [0
JabopatopHOi POOOTH, CTYACHT NOBMHEH MaTH TMIJATOTOBJICHUN MPOTOKOJ [0
1abopaTopHOi pOOOTH, 1110 MICTUTh 1HPOPMAILiIO MPO:

* TEXHOJIOTTYHHUM MPOLIEC OTPUMAHHS Tapsiu0i BOJIU 3aB/IaHOI TEMIIEPATYPH;
* CTPYKTYpPY CUCTEMH KE€PYBaHHS Ta aJITOPUTM ii poOOTH;

* BUMOTH JI0 pOOOTH CUCTEMH KEpPYBaHHS;

* METOJIUKY OTPUMAaHHS [MapaMeTpiB HAJAIITYBaHb CUCTEMH KEPYBaHHS.

Xig poooru

1. Po3paxyBatu mnapamerpu peryasitopa ACK temmepaTypu MN0JaBagibHOTO
TeroHocid B cucremy ['BIL.

[TapameTpu 00’€kTa B3STH 3 PE3YJbTATIB JPYyroi jaboparopHoi podotu abdo
nuiIxXoM  ineHtudikamii  TexHoJoriyHoro o60’ekta ympaiinHa (TOY)  (aus.
nabopatopHy podoty Ne 1).

2. Tlicns BMUKaHHS CTEHIy 00paTH CBii BaplaHT MOYaTKOBUX MapameTpiB MOAEMI
(n.7 "IncTpykuii mo podori 3i crengom"). Ilpu noTpedi BHECTH KOPEKIIIi.

3. BcraHoBUTH aBTOMAaTUYHUM peKuUM KepyBaHHs cuctemoro ['BII.

Axmo ceitnomion «SYSTEM 2» roputh 3eneHuM CBITIOM, To cuctema ['BII
3HaXOJUThCS y aBTOMaTUYHOMY pexuMi. ko ceimiomionq «SYSTEM 2» roputh
YepPBOHUM CBITJIOM, TO HEOOXiJHO HatucHyTH npaBy kHomky «AUTO/MANUAL»
KOHTpoJiepa, npu 1mpoMy cBiTiiogion «SYSTEM 2) moBuHEH 3aropiTuCh 3€JICHUM
a60 >xoBTUM cBITIOM. SKimo cBimiomion «SYSTEM 2y 3aropiBcst abo TOpiB )KOBTUM
CBITJIOM (IMCTAHIIMHUN pexuM), TO HeoOximHo mapameTrpy «Pex. I'BCy» wmeHro
koHTpoiepa «Tekymme mapam-pbl» = «HacTpoiiku» BCTaHOBUTH 3HAYCHHS
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>ABT<, 1pH oMy cBiTioaion «SYSTEM 2» 3aroputbcs 3eneHuM CBITIOM. Takox
3 JTUCTAHIIMHOTO y aBTOMaTW4YHHM pexkum cucteMy ['BII moxmmBo mepeBectu
kHonko10 31 SCADA- mporpamu.

4. 3HATH TepexiJiHI XapaKTepUCTUKH MO KaHaly 30ypeHHSA-BHUXIJl Ta 3aBJaHHS-
BUXII.

JUis  [OCHIKEHHsST MEpexXiHUX MPOLECIiB 10 KaHaly «3aBIaHHI-BUXII)
HEOOX1THO 3MIHUTH 3aBJaHHS TemrepaTypu rapsdoi Boau B cuctemy ['BII. 3mina
3aBJIaHHS TEMIIEPATypU rapsiaoi BOAM 3A1MCHIOEThCs mapameTpoM « TrBe. 3a1» MeHIo
KoHTpoJiepa « HacTpoiikm».

JUis  DOCHiPKEHHS TEepexXiJHOro TMpolecy MO KaHalny «30ypeHHS-BUXII»
HEOOX1IHO HaHeCTH 30ypeHHs MLUIIXOM 3MIHM TEMIEpaTypu HaBKOJIULIHBOTO
cepenoBuiia y BikHI mozeni (Man. 4), BHACIIIOK 4YOTO 3MIHSATHCA TEMIEpaTypH
[10J1aBaJILHOTO TEIIOHOCIS B/l TETJIOMEPEXK1 Ta 3BOPOTHOTO TEIUIOHOCIS BiJ CUCTEMHU
OTaJICHHS.

3HATH TEpexiJHI XapaKTEPUCTHUKU IO KaHaly 30ypeHHS-BUXIJ 1 3aBIaHHS-

Bux11. OTpuMaH1 pe3yJbTaTh MOKHA TOJIMBUTHCS B apXiBl JAHUX —||— VY Bumany
HU3BKO1 SKOCTI MEPEXITHUX MPOLECIB 3pOOUTH KOPEKIIIO apaMeTPIB HaJIAIITyBAHHS
CUCTEMHU JIO OTPUMAHHS NPUNHATHOI SIKOCTI PETYJIIOBaHHS.

O06pobOka pe3yiabTaTiB

1. JlerampHO omucaty poOOTY CHUCTEMHU rapsiuoro BOJAOMOCTAYaHHS.

2. JletasbHO ommcaTH PoOOTYy CHCTEMH YIPABIIHHS TEMIEPATYpPOIO Tapsdoi
BOJIH.

3. HaBectm OCHOBHI KpPOKM OTpPUMAaHHS IMMapaMeTpiB HaIAMTyBaHb CHCTEMH
KEepyBaHHS.

4. Bu3HAYUTH OCHOBHI IMOKA3HUKHU SKOCTI MIEPEXiTHOTO MPOIIECY.

5. Jlng ocTaroyHUX MEepexiJHUX TPOIECIB HABECTH TOBHUN  CIIUCOK
HaJalITyBaHb KOHTPOJIEPA, SIKI CTOCYIOTHCS JOCTIPKYBAHOI CHCTEMHU YTMPaBIIIHHS.
[le#i crMcoK TMOBMHEH MAaTH BCl HaNAIITyBaHHS BKJIIOYAIOYW 30HY HEYYTIMBOCTI,
napametpu PO, 3axucty, To1o.

6. Ha ocHOBI nepexigHuX KPUBUX B 3aMKHYTIM cucTeMi 3p0OUTH BUCHOBKH PO
AKICTh pOOOTH CUCTEMHU KEPYBaHHS 3 TOYKHU 30pYy MPHU3HAYEHHS CHUCTEMHU Tapsyoro
BOJIOTIOCTAYaHHS Ta XapakTep JUHAMIYHUX MPOIIECIB B CUCTEMI.
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Koutpoabhi 3anuTanas

1. 3a aK0r0 METOIUKOO OYJIM OTpUMaHi apameTpu peryisTopa’?

2. Uu BIiONOBIZAIOTh TOKA3HWKW SKOCTI TEPEXiTHUX TMPOIECIiB BUCYHYTUM
BUMOTaM?

3. SIK1 BUMOTH /10 PETyJIIOBaHHS TEMIIEpATypU rapsiioi BOIu?

4., SIki 30BHIIIHI 30ypeHHS MOXJIMBI B aBTOMAaTUYHIN CUCTEMI?

5. SIkuM YHHOM MO’KHa pEali30BYBaTH EHEPro30epeKeHHsT TpHU TIpoleci
rapsiaoro BOJAOIIOCTAYaHHS ?

6. SIkuM YMHOM CHCTEMa BKIIOYAETHCS B POOOTY?
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IIpouec onajieHHs1 00’ €KTY Ta HOro peaJizamis Ha CTeHI

B TemepimHiii yac aBTOMaTH3alis Ta AUCHETYCpU3AIlS 1HXCHEPHUX CHCTEM,
30kpeMa odicHuUX OyiBelb Ta XHUTJIOBHX KOMIUICKCIB, HaOyBa€ Bce OLIBIIIOTO
po3Maxy, TOMY CTa€ aKTyaJbHOIO MPoOJieMa HaBUaHHS CTYICHTIB poOOTi 3 CydJacHUM
oOnaiHaHHAM JJI aBTOMATHU3aIlli Ta CHCTEMaMHU JUCIieTdepu3altii. 3 i€ METO0 s
JOCITIKEHHS MPOLIECIB B CUCTEMaXx OMajieHHs OYB CTBOPEHMM CTEH]T Ha 0a3l TeXHIKU
Bl komnagii «PAYT-aBroMatiky.

Jlanuii CcTEH] CKIAAEThCS 3 KOHTPOJEPY, SKHA KEpye MpoIecaMu B CHUCTEMI
OTTAJICHHS, TIPUCTPOIO 3B’ SI3KY 3 00’ €KTOM Ta MEPCOHAILHOTO KOMIT IOTEpa, Ha SKOMY
BCTAHOBJICHO MOJiesib 00’ ekTa kepyBaHHsl Ta SCADA cucrema.

CxeMa TeXHOJIOTIYHOTO MPOIIeCy, peani3oBaHa y CKIajl CTEHAY, MpeACTaBiIeHa

G

Ha Maun. 1.

3 TeryoMepexi
>
|2

3oBHimHE
nosirpsa
3 cucreMmn

B renmomepexy N onasieHHs
< IMpKyIAL1VHL Hacocu P

- CHUCTEeMM OIaJIeHHA “

o cucremu
1 ONaJIeHHS

Maz. 1. Cxema TeXHOJIOTIYHOTO MPOIECy 3aJI€KHOI CUCTEMHU OTIAJICHHS.

Onuc TexXHOJOrIYHOI CXeMHU

Ha Man. 1 HaBefeHO OJMH 3 BapiaHTIB TUIOBOI CXEMH OIAJICHHS JKUTJIOBOTO
OyIuHKYy, OOJIaqHAaHHS SKOI BCTAHOBJEHE B TEIUIOBOMY MYHKTI. (OCHOBHUM
3aBJAHHSAM pOOOTHM CHCTEM ONAJCHHS SBISIETbCS MIATPUMAHHA KOMDOPTHOI
TEMIIepaTypy TOBITPSI B MPUMIMICHHSIX MPHU 30BHINIHIX KIIMAaTHYHUX yMOBax, IO
3MIHIOIOTHCS TIPOTATOM OMATIOBAILHOTO TIEPIOY.

[Ipu neHTpanizoBaHOMY TEIUIONOCTa4aHH1 JKepesnoM TertoBoi eneprii € TEI]
a00 KOTeNbHs. 3 METOI0 €KOHOMIYHOTO BUKOPHUCTAHHS PECYPCIB, TEIJIOHOCIH, 3T1AHO
n. 9 JIBH B.2.5-39:2008 «TemnoBi Mepexi», 3 JKepena TeIIOBOI €Heprii MOBUHEH
BIJINYCKATUCS, TIO TaK 3BaHOMY, PO3paxyHKOBoMYy «I'padiky Temmeparyp MepeKHOi
BOAM», BIAMOBITHO A0 SIKOrO TeMIIepaTypa TEIUIOHOCIS 3aJIeKUTh Bl TeMIlepaTypu
30BHINIHBOTO TIOBITPS, TPU IIHOMY BHUTpAaTa TEIUIOHOCIS 30CTAETHCS HE3MIHHOIO
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(SIKICHE peryJIroBaHHS KIJIbKOCTI TEIUIOBOI €HEprii, 10 BIAIMYCKAETHCS CHOKUBAYaM).
BpaxoBytoun JOCTaTHHO BEJIMKY TOBXKHHY TEIUIOBHX Tpac Ta BTPATHU B HUX TEILJIOBOI
eHeprii, po3paxyHKOBI Tpadiku TEeMIEpaTyp MEpPEXHOi BOAM JKEpeNl TeIIOBOi
eHeprii mepeadavarOTh BHUCOKI MaKCHUMajbHI Temmeparypu. HaiOimpln mnommpeHi
po3paxyHKkoBi rpadiku Ha mKepenax TerioBoi eneprii 150/70 °C Tta 130/70 °C
(mepma nudpa — MakcUMallbHa TeMmIeparypa MOAaBajIbHOTO TEIUJIOHOCIA, Ipyra —
MaKcHMajbHa TeMIepaTypa 3B0poTHOro0). MakcuMasbHi TeMrepaTypH 01aBajJIbHOTO
Ta 3BOPOTHOTO TEIUIOHOCIS BIAMOBIIal0OTh MAaKCHMAaJbHO HU3bKIM PO3paxyHKOBIH
TEeMIEepaTypi 30BHIIIHHOTO TOBITPA Uis AaHOi MicueBocti. Jlami, 3rigHo rpadika,
OUTBIII BHCOKI TEMIEpaTypy 30BHIIIHBOTO TMOBITPS BIANOBIAAIOTH OLIBII HU3BKUM
TEMIEpaTypaM TEIUIOHOCIS B M101aBAJIbHOMY Ta 3BOPOTHOMY TpyOOIpOBOAAX.

B mnonepennbomy ab3aii Oyji0 HAaBEIEHO PO3pPaxyHKOBI Ipadiku Temmeparyp
MepexxHoi Bogau. lle crammaptHi rpadikd, SKI MOXIJIMBO 3HAaWTH Yy BCIX
TEIJIOTEXHIYHUX JOBIAHMKax. B peamisx TersoreHepyrodi kammaHii HIKOJIU iX He
TOTpUMYIOThCS. [Ipr HU3BKMX TeMmIepaTypax 30BHIIIHBOTO IOBITPS TEMIIEpaTypH
TEIJIOHOCIA 3aHUKEHO B MOPIBHIHHI 3 rpadikoM. Lle moB’s3aHO 3 eKOHOMIEIO NATUBA.
A B Temial mepioAu TEMIIEpAaTypu TEIUIOHOCIA 3aBHUINEHI, HI0 IMOB’SA3aHO 3
HEOOX1THICTIO TOJaBaHHS CIOKMBayaM TEIJIOBOI €Heprii B KiIbKOCT1, JOCTaTHBOI
JUIss HarpiBy BOAM B CHUCTEMax Trapsyoro BOJOINOCTaYaHHA, 1 CKIIAJHICTIO
peryioBaHHs pPOOOTH KOTJIIB TIPU HHU3bKIH TPOAyKTUBHOCTI. ToOTO, Kpim
PO3paxXyHKOBUX, ICHYIOTh TaK 3BaHi «peaibH1» rpadiku TEMIEpaTyp MEPEKHOT BOIH.

Buxonsun 3 mpaBui 0Oe3lekd KOPHCTYBaHHS OMATIOBATbHUMHU TPUIIAIaMU
TEIJIOHOCIHA 3 TeMIlepaTypaMu Mo rpadikaM TeMIepaTryp MEpPEKHOI BOJAM HE MOXKe
nojaBaTucs B onamoBaibHi npwiaamd. I[lyakr 3.20 CHull 2.04.05-91*V
«OTorieHue,  BEHTWISIHS, KOHIWIMOHWPOBAaHWE»  BU3HAYA€  MaKCUMAJIbHI
TeMIiepaTypu ajisi rpadikiB TeMIepaTyp TEIUIOHOCIS Y CHCTeMax OrajieHHs OyIuHKIB
pi3HOro mpusHaueHHa. A came, 85 °C — s nikapeHb, 95 °C — s KUTJIOBHX,
CYCIUIBHUX Ta aJMIHICTPAaTUBHO-MOOYTOBUX OYyIWHKIB 1 T.1. ToMy B TeIIOBUX
NyHKTax OyZAiBeIb OPraHi3ylOThCS CUCTEMHU I MPUTOTYBaHHA TEIJIOHOCIS, IO
MOJAETHCSI B CUCTEMY OMNajieHHs OyaiBii, 31 3HMKEHUMHU TpadikamMu Temreparyp
TerioHocis. Taki cucteMu MOXYTh OyTH OpraHi3oBaHi MO 3ajieXH1i a00 He3aIeKHIN
cXeMax.

3anexHa cxema mnepeadayae, 10 TEIUIOHOCIH, KU MOJAeTbes 3 JKEpena
TEIJIONOCTAaYaHHs, 1 TETUIOHOCIH, SIKWW TTOJAE€ThCSI B OMAIOBAIBbHI TpUiiaau OyaiBii,
1€ Ta K caMma BOJIa, TUTBKH 3 PI3HOIO TEMIIEPATypPOIO.

B HE3QJIEKHIM  CHUCTEM]  JTOJATKOBO BCTAQHOBIIIOETHCS MPOMIKHUM
TEMJIOOOMIHHUK, B SIKOMY TEIUIOHOCIH, IO MOCTYNUB 3 30BHILIHBOI TEIJIOMEPEXI,
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HarpiBae BOJAYy, SKa IOJA€THCA B CHUCTEMY OmajeHHs OyaiBai. TakuM YUHOM
TEIUIOHOCIH 3 30BHIIIHBOI MEPEXKl HMUPKYIIOE TIIBKKA B MEXaX TEIUIOBOTO MYHKTY, a
TEIJIOHOCIHA CHCTEMHU OTIAJICHHS — 1€ OKPEMUH ITUPKYJIAIMIHHIN KOHTYP.

Ha crenai peanizoBaHa cxema npucomyeamHs menaoOHOCIS NO 3ANeHCHIU
cucmemi onaneuus. Jnug 1pOro, NOAABAIBPHUM TEIJIOHOCIH 3 30BHIIIHBOI
TersioMepexi, mo Mae Temmneparypy TEI, 3MminryeTrbcst 31 3BOPOTHUM TEIIOHOCIEM
CHCTEMHU ONAJICHHs, 110 Ma€ HUx41y Temnepatypy TE3. 3mimryBanns BigOyBaeThCs 3a
paxyHOK poOOTH TPUXOJIOBOTO KIAllaHy, SKUM PETrYJIOE€ThCS CITIBBITHOIICHHS
KUTBKOCT1 BUINE3TaJaHNX TEIJIOHOCIIB B CyMIIli 1 THM CaMUM PETYJIOEThCS
temneparypa 1iei cymimi TE2. J{ns MOXIMBOCTI MiAMINIyBaHHS 3BOPOTHOTO
TEIJIOHOCIA, SIKMW 3a PaXyHOK BTpPAT Ha IOJOJIAHHSA OINOPY CUCTEMH Ma€ HIKYHMA
TUCK, HDK TOJaBaJbHUM, B 3BOPOTHOMY TPYOOIPOBOJII BCTAHOBJICHI IUPKYJIALIIHI
Hacocu. TakuM YMHOM cHCTeMa CKJIala€ThCsl 3 HACTYITHUX €JIEMEHTIB:

® [0JaBAJIbHUI TPyOOIPOBIJ] TEMIOHOCIS 3 30BHINIHBOI Mepexi — 1;
® 3BOPOTHHH TPpyOONPOBiJ TEIUIOHOCIS 3 CHCTEMH OMaJICHHS — 2;

® TI0JaBaJbHUI TPYOOMPOBIA TEMIIOHOCIS 10 CUCTEMH OTaJIeHHS — 3;
® TPUXOAOBHI (3MILITYBaJIbHHI) PErYJIIOI0UMA KianaH — 4;

e rpyna (1 poGounii Ta 1 pe3epBHUIT) IUPKYISAIIAHUX HACOCIB — D.

B cuctemi BCTaHOBJIEHI HACTYITHI 3aCO0M KepyBaHHs 00J1aTHAHHSIM:

- mpuBoa Al TpUXOAOBOro KJamaHy TEIJIOHOCIA 3 MOXKJIMBICTIO
BCTAHOBJIEHHS 3HaUeHHs BIAKPUTTS Bij 0 10 100%);
— MycKadl HUPKYJSLUIHHUX HACOCIB.
B cucremi BCTaHOBJIEHI MEPBUHHI EPETBOPIOBAYl HACTYTHUX MMAPAMETPIB:
» TeMIepaTypH MOoJaBaJIbHOTO TEIJIOHOCI 3 Termomepexi — TE1;
» TeMIepaTypH MOJaBaJIbHOTO TEIJIOHOCIS B cucTeMi onaneHHas — TE2;
» TeMIlepaTypH 3BOPOTHOTO TEILIOHOCIS B cucTeMi onanieHHs — TE3;
» TeMIiepatypu moBiTps Ha Byl — TE4.

B cucremi BCTaHOBJIEHI CUTHAII3aTOPH HACTYITHUX MapaMeTpiB:

»  Tepenaay THCKY Ha TPYII IMUPKYJIAIMIHHIX HACOCIB CHCTEMH OTIAJICHHS —
PDAL;
» THCKY TIepe]] TPYIIOI0 IUPKYISAIIHHIX HACOCIB cUcTeMU omaneHHs — PS1.

Omnuc 00’exkTy ynpas/aiHHA

VY 3B’SI3Ky 3 THUM, IO TETUIOTCHEPYIOUl KOMIaHIi BUIAI0Th B MEPEKY TETUIOHOCIH
Mo peajdpbHUM TpadikaM TeMmIepaTyp MEpeKHOI BOJM, CHUCTEMa, pealli3oBaHa Ha
CTEH/I1, 3A1MCHIOE PETYJIIOBAHHS HE TI0 PO3PaXyYHKOBOMY, a TI0 pPeaibHOMY Tpadiky.
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SK10 po3paxyHKOBHM Trpadik TemrepaTyp MEpeKHOi 3aJeKUTh Bil OIJHOTO
napaMeTpy, TOOTO BiJ TeMIEpaTypHu 30BHIIIHBOTO TOBITPs, TO peaTbHUIl rpadik
TEMIIEPATyp BU3HAYAETHCS 3a IBOMA MapaMeTPaMH:

TE1 — Temmnieparypa mo1aBajikHOTO TEIJIOHOCIS 3 30BHIIIHBOI TETUIOMEPEXKi;

TE4 — temmniepatypa 30BHIITHBOTO MTOBITPSI.

OCKiTbKA JTIOCUTh YacTO HEMOXJIMBO BH3HAYUTH B TPUMIIICHHI TaK 3BaHYy
«XapaKTepHy TOYKY», TOOTO Miclie BCTAHOBJICHHS TEPMOIIEPETBOPIOBaYa i BUMIPY
TEMIEpaTypyu TOBITPS B MPHUMIIICHHI, TO pPeai30ByBaTH CXEMYy 3 aJITOPUTMOM
pETYJIIOBaHHS TEMIIEpaTypd B MPUMIMICHHI HEAOUUIbHO. Buxoasum 3 1p0TO, HA
CTeHIi peasli3oBaHO  anecopumm  pecylo8aHHs  MeMnepamypu  360pOmMHO20
mennonocis TE3, K MiJICYMKOBHM CyMapHUN TEIIOOOMIH y BCIX MPUMIIICHHSX.
OcCKUIbKH JaHUM O0’€KT € JayXe 1HepIiHUM, B CHUCTEMI OpraHi3oBaHa KacKaJHa
CXeMa YTIpaBJIiHHS, € MPU PEryJIIOBaHHI BPaXOBY€ETbCS TEMIIEpaTypa M0J1aBajJbHOTO
terioHocis B cucteMi TE2. CtpykTypHa cxema cTeHay 300paxeHna Ha Mai.2

3an,. o 3aa. . v Mon ) TES
Tobp Koperyrounii  |Tevew CraOimizyrounit | > O06’ekt (To6p)
+ perynsarop + peryJsTop g yropaBimiHHA| [
TE3 TE2
(To6p) (Temew) TE2

(Temelw)

Mau. 2. CtpykTypa CTeHIy

CucrtemMa onajieHHsl peaizoBaHa Ha CTEH]I1 3a JIOTMIOMOI00 MOJENI 00’ €KTY, siKa
BCTAHOBJICHA Ha MIEPCOHATILHOMY KOMIT FOTEPI, 1110 BXOJAUTH B CKJIaJ] CTCH/IY.

Mopens otpumye no iHTepdeiicy RS-485 o nporokony KOHUBEPC curnanu 3
KOHTpOJIEpa, 110 XapaKTEPU3YIOTh CTaH 00JIaTHAHHS:

* IOTOYHE ITOJIOKECHHS PETYJIIOIYOro KIIalaHy;

* cTaH po0OYOro MUPKYIAIIAHOTO HAcOCYy (KOMaH/a Ha MyCK).

BianoBigHO 10 OTpUMaHUX JaHUX MOJEIb POOUTH OOpaxXyHKH Ta BHJIAE B
MEPEXKY:

* 3HAYCHHS TEMIIEPATYPH MOJABATLHOTO TEIUIOHOCISI CUCTEMU OTIAJICHHS,

* 3HAQYCHHS TEMIIEpAaTypH 3BOPOTHOTO TEIUIOHOCIS CHCTEMH OMNaJeHHS Taki,
SAKUMU O BOHM OyJin SKOM 11€ OyJia CIipaB»HSI CUCTEMA, a He 11 IMITaIlis;

* CTaH NUPKYJISAIIHHOTO HACOCY.
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Temnepatypu, oOpaxoBaHi MOJEII0O HAa TEPCOHATBLHOMY KOMII IOTEpl, IO
inTepdeiicy RS-485 (mporoxon KOHNBEPC) npuiimae npuctpiii 38’ s3Ky 3 00’ €KTOM,
SKUW Ha CTEHJl peajizoBaHMi Ha 0a3l BUIBHO MPOTPAMOBAHOTO KOHTPOJIEPY
«MaxyCon  Flexy»  kommanii  «PAVYT-aBtomatik». Jlanuit  KoHTpoJiep
3aMporpaMoOBaHUi TaKUM YUHOM, IO TEMIIepaTypH, siki OyJii oOpaxoBaHi MOJEILIIO,
BCTaHOBJIFOIOTHCS HA aHAJIOrOBUX BUxoax npuctpoio (0-10) B.

JJ1s KOXKHOT TeMIiepaTypH € CBii Jiana3oH:

TE1 (Temmeparypa MOIaBaIbHOTO TEIUIOHOCIS 3 30BHINIHBOT TEIJIOMEPEXKi) =
30 -99 °C;

TE4 (Temnepatypa 30BHIIIHBOTO NOBITPs) = -30 — +45 °C.

AHanoroBi BUXOAU MPUCTPOIO 3B’A3KY 3 00 €KTOM MIAKIIOUEHI JO aHAJOTOBHUX
BXO/JIIB KEPYIOYOr0o KOHTPOJEPY, sKI Takok HamamroBaHl Ha curHai 0-10 B. Takum
YUHOM, KOHTpPOJEp «BBa)Ka€», MIO JO HHOTO MIAKIIOYEHI CIPaBXkHI JaTYUKU
TEeMIIepaTypH 1 BIIMIOBIIHO Horo poboTa HabJIMKEHa JI0 peabHUX YMOB.

BianoBiHO 0 «BUMIPSHUX» 3HAYEHb TEMIEPATYpP, KEPYIOUUM KOHTPOJIEPOM
BUPOOJISIIOTBCS KOMaHIM Ha BHUKOHABYl MeXaHI3MU. Tak, Hampukiajg, MOpu
TEeMIIepaTypl 3BOPOTHOTO TEIJIOHOCISI HIKY1M 3a 3aJJaHe 3HAUYECHHS, KOHTPOJIEp MMOYHE
BIJIKpUBATH TPUXOJOBHUI PEryJIIOI0UMA KJamaH 31 CTOPOHM BXOJIy IOAaBajIbHOTO
TEIJIOHOCI 3 30BHIIIHBOI TEIUIOMEPEXi 1 BIAMOBIAHO TPUKPUBATU 31 CTOPOHH
3BOPOTHOTO TEIUIOHOCISA, 1100 TaKUM YUHOM JOCSITH MiJBUIIEHHS TEMIEpaTypu
CyMilIi, TOOTO TOJAaBaJIbHOTO TEIUIOHOCIS B CHCTEMI OIAJeHHs, 1 BIAMOBIIHO
HiABUIINTH TEMIEPATypPy 3BOPOTHOTO TEIUIOHOCIS.

HoB1 3HaueHHs MOJIOKEHHS KJamaHy 3HOBY K MepeAaroTbesa Mo 1HTepdencHii
MepexXi Ha MOJelNb, € BOHAa OOpaxOBY€ HOBI 3HAYEHHSA TeMmeparyp Ha 00’ €KTi
BIIMOBIHO IO HOBUX JaHUX, SK1 Jaji nepemarotrbess Ha [130, BCTaHOBIIOIOTHCS Ha
Buxojax 130, cipuiiMaroThCst KOHTPOJEPOM 1 IIUKIT TIOBTOPIOETHCSI.

[TapanenbHO 3 MOAEIUIIO 00’ €KTY Ha MEPCOHATBHOMY KOMIT IOTEP1 BCTAHOBJIEHO
SCADA cucremy ESM Binx xommanii «PAYT-aBromaTik». Xoda BOHU 1 BCTAHOBJICHI
Ha OJIHOMY KOMIT'IOTE€pi, aje MDK Cco0OI B MEXKaxX KOMIT'IOTEpa BOHU HE
B3aeMoitoTh. SCADA cucteMa miAKIOYeHA 10 KOHTPOJEpy 1 3a ii JI0MOMOIor
MOJKHa KepyBaTH IpoliecaMu abo POCTO CIOCTEPIraTy 3a MOTOYHUMH ITapaMeTpaMHu.
B3aemois mixk koHTposepom tTa SCADA-cucTemMoro 31HCHIOETBCS uepe3 1HTepdeiic
RS-485 no nmpotokony FOHUBEPC.

[Tporoxon FOHUBEPC € npoTokonaoM, KUl TIATPUMYETHCS yCIM 001aTHAHHAM
Bix komnanii «PAYT-aBroMaTiky.

InTepdeiic RS-485 na nutro3i nepeTBoproeTbest Ha iHTepdeiic USB, skuii Bxe
0e3nocepeIHbO MIKIIYAETHCA 10 KOMIT ‘FOTepa.
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Ha creHni BHUKOpUCTaHHWI CHeMiali30BaHUNA [UIsi pOOOTH 3 CHCTEMaMH
Terutonoctadands koutposiep Waterheat-S1 (Maur. 3).
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Maur. 3. Kontponep Waterheat-S1

KonTtponep npusHaueHuid JjIsi yOpaBIiHHA JBOMa CUCTEMaMH OMNaJeHHS abo
OJIHIEI0 CHCTEMOIO OMAJICHHS Ta OJIHIEI0 CHUCTEMOIO TapsYoro BOJIONOCTAYaHHS
(I'BII). Kontponep Moxe OyTy CKOH(pITYpOBaHUH 1] yIIPABIIHHS JBOMA CUCTEMaMHU
B HIKYE MEepeiYeHUX MOETHAHHIX:

1. JIBi 3amekHi CUCTeMH OmMajeHHs (KJIalmaHu B 000X CHCTeMax 3 aHaJIOTOBUM
a00 TPUMO3UIIHHUM YTPABIIHHSIM).

2. 3aiexxHa cHUCTEMa ONAJEHHS Ta HeE3alleKHA CcHCTeMa onajeHHs O0e3
MIJDKUBJICHHS (KJarmaHu B 000X CHCTEMax 3 aHaJloTOBUM a00 TPUIO3UIIHHUM
YIPABITIHHSIM).

3. 3amexxHa cucTeMa ONAJICHHS Ta HE3aJIEKHA CHUCTEMa OMajeHHS 3
M1HKUBICHHSAM (KIanaHu B 000X CHUCTeMax TITbKH 3 aHAJIOTOBUM YIIPABIIIHHSM).

4. JIBi He3aJe’)kHI CHUCTEMU ONAJCHHsS Oe3 MiKUBIEHHS (KjIamaHu B 000X
CUCTEMAaX 3 aHAJIOTOBUM a00 TPUITO3UIIIITHUM YTIPABIIIHHSM).

5. Heszanexxna cuctema omnajeHHs 0e3 MIIHKUBJICHHS Ta HE3aJIeKHA CUCTEMa
OmMajieHHs 3 MI/DKUBJICHHSAM (KJamaHu B 000X CHUCTEMaX TUIBKA 3 aHaJOrOBUM
YIPABIIHHSIM).

6. 3anexxHa cuctema omnanenHs ta cucrema ['BIl (kinanmanu B 060x cuctemax 3
aHAJIOTOBUM a00 TPHUMO3HUIIIHHUM yTIPABIIIHHSIM).

7. HezanmexHa cuctema onajeHHs 6e3 mipkuBiaeHHs Ta cuctema ['BII (knamanu
B 000X cUCTeMax 3 aHAJIOTOBUM a00 TPUIO3ULIIITHUM YIPABIIIHHSIM).

8. HezasiexxHa cucreMa onajieHHs 3 miKuBleHHAM Ta cuctema ['BII (knananu B
000X cHCTeMaXx TIJIbKU 3 AHAJIOTOBUM YITPaBIIHHSM).
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[Tporpamue 3a0e3mnedeHHs, M0 CKOH(IrypoBaHe s KoHTposiepy Waterheat-S1
BCTAHOBJICHOMY Ha CTEHJI1, YIPaBIs€ 3aJ€KHOI0 CUCTEMOIO OMAJICHHS Ta CUCTEMOIO
['BII. Bka3ziBku o po6oTi creHay 3 cuctemoro ['BII quBuch B okpeMiit METOIAYIII.

B cuctemi onajgeHHs KOHTPOJIEp yIpaBJIse:

* TPUXOI0OBUM (3MIIITyBAJIbHUH ) PETYIIOI0YNM KJIaIlaHOM;

* rpynoro 3 1BoX (1 poOounii Ta 1 pe3epBHMIA) HUPKYIAIIHHIX HACOCIB.

Jliis Beix koHbIrypaliii nporpaMHoro 3zabesneuyeHHs koHrtposiep Waterheat-S1
BHUKOHVE Takl 3arajbHl GYHKIIIL 11 000X CHCTEM:

1. Bubip Tumny 3akoHy peryitoBaHHs («iMiynbc-tiay3ay, [1, TT1, TI, TTLJT).

2. BuOip Tumy ynOpaBisiouOro CHTHalIy  PEryJIOIYMM  KJIallaHOM
(TpumnosuiiiiHuii a0 aHAJOrOBUH, B THX KOH(DIryparlisx, e € Taka MOXJIMBICTh). Ha
creHal cuctemu onaigeHHs Ta ['BIl ocHamieHi kianaHamMu 3  yHOpaBJiHHAM
aHaAJIOTOBUM CUTHAJIOM.

3. MoxnuBicTh BBIMKHEHHS (YHKII aBTOMaTHYHOTO KOHTPOJBHOTO
BIJIKDUTTA/3aKpUTTA (IPOrOHY) KjamaHy 13 3aBJAHOI0 MEPIOAWYHICTIO  JJIA
3ano0iraHHs Moro 3ajiunaHHs B IEPIoJl TPUBAJIOIO MPOCTOKO.

4, MOXTUBICTD 3aBAaHHS OOMEKEHHS KpalHIX MMOJIOKEHB KJlaraHa (TUTbKH IS
KJIaIlaH1B 3 aHAJIOTOBUM YTIPABJIIHHSIM).

5. PyuHe ynpaBiiHHS peryar0l0uuM KJIamaHoM 3 MEHI0 KOHTpoJiepa.

6. Bubip po6040oro muUpKyIsAIIHHOTO HACOCY.

7. ABTOMaTM4yHa 3MiHa pOOOYOrO Ta PE3EPBHOIO LUPKYJSIIAHUX HACOCIB 13
3aJ1aHOIO0 MEPIOUYHICTIO JIJISl iX PIBHOMIPHOTO 3HOILLIEHHS.

8. Kontposb po0oTH MUpKyYIALIHHAX HACOCIB.

9. ABTOMaTHYHE BBIMKHEHHS PE€3€pBHOI0 HACOCY B pasi aBapii poOoUoro.

10. 3axucT HMPKYJALMIMHUX HACOCIB BiJl «CYXOTO XOAy», TOOTO BIJCYyTHOCTI
BOJHM B TPYOOIIPOBO/II.

11. MoxuBicTh BBIMKHEGHHS (PYHKIIi aBTOMAaTHYHOTO  I€pe3amycKy
HUPKYJSIIAHOrO HAcoCy MpU HOTr0 BUMKHEHHI MO CUTHANIY «CYXUH Xia» MICs
IpOTaJaHHs CUTHAIY.

12.  MoxnuBicTh BBIMKHEHHS  (PYHKIIi aBTOMATHYHOTO  IEpe3anycKy
HUPKYJISIIITHOTO HACOCy MpH MOr0 BUMKHEHHI MPH BIJICYTHOCTI KUBJICHHS.

13. Pyune ympaBmiHHS pOOOYUM LHUPKYJALIHHUM HAcCOCOM KHOIKOK Ha
dacamHii maHeIi KOHTpOoJIepa.

14. ABapiitHa curHami3aris.

15. ABTOMaTHuYHE apXiByBaHHS CTaHy O0JIaIHAHHS Ta aBapiu.
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16. ABTOomMaTHuHE apxiByBaHHS MOTOYHUX 3HAUYEHb BUMIPSHUX Ta 3aJaHUX
napaMeTpiB, a TAKOXK MOJI0KEHb BUKOHABUMX MEXaHI3MiB.

17. MoxnuBiCTh KOH(ITYpYBaHHS JUCKPETHUX BXOJIB Ta BUXOIB KOHTPOJIEPA,
TOOTO MOXJIMBICTh 3aBIaHHA THUIy KOHTakTy (HOpPMaJbHO 3aMKHEHHH abo
HOPMAaJIbHO PO3IMKHEHUH).

18. MoXJIMBICTh HACTPOIOBAHHS aHAJIOTOBUX BXOJ1B KOHTpOJIEpA.

19. MoxnuBicTs mnepenaui naHux 1o iHTepdeiicy RS-485 (mporokonu
MODBUS-RTU ta FOHUBEPC) ta LonWorks (TP/FT-10).

J11st 3a71€KHOT CHCTEMHU OTIAJICHHSI KOHTPOJIEP JI0IaTKOBO 3/IIMCHIOE:
1. 3a Bubopom KopucTyBaya (B KOHTPOJEpi, BCTAHOBJICHOMY Ha CTEH/I1, BUOIp
KOpHCTYBaya B)K€ 31MCHEHUIN — BUAUIEHO )KUPHUM LIPUPTOM):
® OJIHOKOHTYPHE PEryJIOBAHHS TEMIIEPAaTypHU MOAABAIBHOIO TEIIOHOCIS
MICJIA By3J1a 3MilllyBaHHs, TOOTO TEIUIOHOCIS, IO MOJIA€ThCSI B CUCTEMY OIaJICHHS,
abo
® KAaCKaJHE PEryJIIOBaHHS TEMIIepaTypH MOBITPS B MPUMIIICHHI,
abo
® OJHOKOHTYpPHE PEryJIIOBaHHS TEMIIEpaTypH 3BOPOTHOIO TEIJIOHOCIS;
abo
e KaCKa/JHe PeryJJl0BaHHSI TeMIIEPATYPH 3BOPOTHOIO TEIJIOHOCIHA.
2. 3a Bubopom KopucTyBaya (B KOHTpOJEpi, BCTAHOBJICHOMY Ha CTEHJ1, BUOIp
KOPHCTYBaJa ByKe 3MIHCHEHHUI — BUIIJICHO YKUPHUM MIPUDTOM):
® MIATPUMaHHS OOpaHOro MAJiA PEryJloBaHHS NapaMmeTpy Ha 3aJaHOMYy
3HAYCHHI,
abo
e peryJi0oBaHHs O0paHOro mapaMeTrpy Io OnajaBajJIbHOMY rpadiky,
Y [IbOMY KOPUCTYBa4 00HUpae:
— pO3paxOBaHMI onamoBalbHUI rpadik (MpU  peryJroBaHHI
BPaXOBY€THCA TUILKH TEMIIEPATypa 30BHIIIHBOTO MOBITPS);
abo
— peajJbHHMil onaJwBaJbHUI rpadik (IpU  PperyaOBaHHI
BPAaXOBYEThCSI TeMIlepaTypa 30BHIIIHBOIO TMOBITPA Ta  TeMIepaTrypa
M0JaBAJIbHOI0 TEMJIOHOCIS 3 30BHIIIHBOT TEIMJIOMepe:Ki).
3. MoxumBicTh 0oOpaTH OIMH 3 JBOX 3allMCaHUX B TPOrpaMi KOHTpoJepa
rpadikiB Ta, MpU HEOOXIAHOCTI, BHECTM B HBHOIO 3MIHM B PYYHOMY pexHUMiI abo
nepepaxyBaTd aBTOMaTUYHO.
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4. MOKIHBICTh 3I1HCHIOBATH aBTOMATHYHE 3MIIIEHHS 3aJaHOI0 3HAYECHHS I
o0paHoro mapamMeTpa peryoBaHHs 3riIHO rpadika 3MIlIEHHS TeMIepaTyp.

5. MOX/IUBICTh 3/IACHIOBATH aBTOMATUYHE BIIKPUTTS MAJISI 3QJIEKHOI CHCTEMH
OITAJICHHS Ta 3aKPUTTS JJIs HE3aJIC)KHOI CHCTEMH OITAJICHHS PETyJIF0I0YO0ro KilalaHy B
pa3i BIAKIIOYEHHS [IUPKYJISIIIIHHUX HACOCIB.

AJITOpUTMH poOOTH KOHTpOJIepa

AnroputMu  poOOTH  KOHTpoJiepa B  aBTOMATUYHOMY, pydHOMY abo
JTUCTAHI[IMHOMY pEeXHMaXx IJis peali30oBaHOTO Ha CTEH[I BapiaHTy KoHQiryparii €
HACTYyTHUMH.

B aBTomMatnyHOMYy pexuMi poOOTH CHUCTEMH OMNAJECHHS, AKIIO poOouuii Hacoc
OIaJICHHs BUMKHEHO, TO PEryJIOI0Uuuil KjanaH 3a BUOOPOM KOpPUCTyBauya MOBHICTIO
BIJIKpUBAETHCS a00 3IHMCHIOE PETYINIOBAHHS TEMIepaTypu (JIUB. KEPIBHHUIITBO IO
eKCIUTyaTalli KoHTposepa, . «HacTpoiika mapaMeTpoB peryJupyroLEero KiamnaHa ¢
aHAJIOrOBBIM YIIPaBJICHUEM», MYHKT MeHIO «Pewk.kia», ctp. 34 abo n. «Hactpoiika
NapamMeTpOB PEryJHPYIOLWIEro KiamaHa C TPEXTOYEUHBIM YIPABICHUEM», IYHKT
MeHI0 «Pesk. Ky, cTp. 35).

B aBTomMarnyHOMYy peXuMi pOOOTH CHCTEMHU OIAJEHHs, AKIIO poOOYMi Hacoc
OMaJICHHS BBIMKHEHO, TO 3JIMCHIOETbCA KacCKaJHE pPEryIIOBaHHS TeMIepaTypu
3BOPOTHOTO TEIUIOHOCIS (HA IIeH aJrOpUTM PEryJIIOBaHHS HAJAIITOBAHO KOHTPOJIEP,
110 BCTAHOBJICHUH Ha CTEH/I).

BuOip mapamerpy A peryiroBaHHS 3[1MCHIOETHCS 3 MEHIO KOHTpoJepa (AuB.
KEpIBHUIITBO 0 €KCIUTyaTalii KoHTpojiepa, 1. «Hactpolika mapameTpoB
peryJIupOBaHHS B CUCTEME OTOIUICHHS», MyHKT MeHI0 «[lapamy, ctp. 26).

PerymtoBanHss oOpaHOro mapameTpa 3A1MCHIOETbCA IO OJHOMY 3 HACTYITHHUX
JIITOPUTMIB:

® [10r0J103aJIEKHE PETYJIIOBAHHS MO0 PO3PAXyHKOBOMY OMNAIOBAIBHOMY rpadiky
(BpaxoBYy€EThCS TEMIEpATYpa 30BHILIHBOTO MOBITPsI) a00

® [IOTO/I03AJICKHE PETyJIIOBaHHS 110 pealbHOMY ONANIOBAIBHOMY TIpadiky
(BpaxoBy€EThCSl MK TeMIepaTypa 30BHIINIHBOTO TOBITPS, TaKk 1 TeMIepaTrypa
MO/TaBATBHOTO TETJIOHOCIS Bl TETIOBOT MEPEXKi);

e perytoBaHHs 0€3 BUKOPUCTOBYBAaHHS OMNAJIOBAIBHOIO Tpadika (3aBmaHe
3HAYEHHS TeMIIEPaTypHU HACTPOIOETHCS 3 MEHIO KOHTPOJIEPA).

BuObip anropuTMy peryiatoBaHHS 3AIMCHIOETBCS 3 MEHIO KOHTpojepa (AuB.
KEpIBHUILITBO IO €KCIUTyaTalili KoHTposiepa, 1. «HacTpoiika mnapameTpoB
peryJaupoBaHHs B CHCTEME OTOIUICHHUs», MyHKT MeHio «I'padui», ctp. 26). Skio
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3MIACHIOETBCS  TIOTOJIO3AJICKHE  PETYJIOBaHHSA, TO  HEOOXiTHO  BHKOHATH
HAJAINTYBaHHA OMNANIOBAIBHOTO rpadika (AMB. KEPIBHUITBO IO EKCIUTyaTarll
KOHTpousepa, 1. «Hactpoiika oronutensHoro rpaguka B CUCTEME OTOIUICHUS», CTP.
26). SIkmo He 3MIMCHIOETHCS MOTO03aJICKHE PEryJIOBaHHsS, TO 3aBJlaHE 3HAYCHHS
TEeMIlepaTypd HEOOXiJHO BBECTH 3 MEHIO KOHTpojepa (IMB. KEPIBHUIITBO TIO
eKCIUTyaTalii KoHTposiepa, 0. «Bapuantel anroputmMa «3aBUCHMMasi CHUCTEMa
ororieHus + cucrema ' BCy», nynktu mento « Tmoa.3any», «Todp.3am», ctp. 23, 24).

B cucremi omanenHs mnepeiadayeHa MOKJIMBICTH AaBTOMATHYHOTO 3HIDKEHHS
MOTOYHOI 3aBJaHOI TeMIepaTypd MO yacoBoMy rpadiky (Hampukiaa 3HIKEHHS
TEMIIepaTypyu B HIYHI TOAWHU 1Jisi eKoHoMii). HamamryBanus rpadika 3HMKCHHS
TEeMIIepaTypH 3A1MCHIOETHCS 3 MEHIO KOHTpoJiepa (IUB. KEPIBHUIITBO MO €KCIUTyaTailii
KoHTpoJiepa, 1. «Hactpolika rpaduka cMmelmieHus TeMIepaTyp B CHCTEME
OTOILICHHS», CTP. 29).

B Oyap-sikoMy pexxkuMi poOOTH CHUCTEMH OIAJEHHS 3I1MCHIOETHCS KOHTPOJIb
poOOTH BBIMKHEHOT'O Hacoca 3a IepemnagoMipoM. SIKI0 BUHUKAe aBapis poOOYOro
HACOCy, TO BIH BUMHKA€ETHCSA 1 BMHUKAETHCS PE3EPBHHUI HACOC, SKIIO BCTAHOBIIEHO
aBTOMATUYHHUI pEXUM POOOTH CHCTEMH ONajeHHS (B py4yHOMY Ta AUCTAHIIHHOMY
pexuMax pe3epBHUI HACOC HE BMUKAETHCS).

B Oyab-sikomy pexuMi poOOTH CHUCTEMHU OMNAJICHHS 3AIMCHIOETHCA 3aXHCT
HACOCIB BIJI «CyXOTro XOJy» 3a JaBaue€M THUCKY, 1[0 BCTAHOBJIEHO B TPyOONpOBOI
nepea Hacocamu. B pas3i KpUTHYHOTO MaJiHHS TUCKY Ta CIPAIfOBaHHI JaBaya THUCKY,
MPaIlOIOUUd HAaCOC BHUMHKAETHCA. B aBTOMATMUHOMY peXuMI POOOTH MOKIIMBHMA
aBTOMATUYHHM 3aITyCK Hacoca Iiciisi 3pOCTaHHS TUCKY Ta BIAKITIOUEHHS JaBavya TUCKY
(mMB. KepiBHMITBO IO eKCIUTyaTamii KoHTpoiyepa, 1. «Hactpolika ¢yHKumi
nepe3anycka HUPKYJISIIIMOHHBIX HACOCOB», MMYHKT MeHIO «Pect. CX», ctp. 32). ko
GyHKIST aBTOMAaTHUYHOTO 3aIllyCKy BIIKIIOUEHA, TO IIICIsS 3POCTaHHS THCKY Ta
BIJIKJIFOYEHHSI J1aBadya TUCKY HEOOXI1THO BPYUYHY 3HSTH aBapiio Ta BBIMKHYTH HAcoOC.

B koHTposiepi nependadeHa MOKIMBICTh BBIMKHEHHS (DYHKIli aBTOMAaTHYHOTO
3alyCKy poOOYoro Hacoca CHUCTEMHU OMAJICHHS Ticias 30010 B JKUBJICHHI (JIMB.
KEPIBHUIITBO MO €KCIUIyaTallli KoHTpojepa, n. «HacTtpolika ¢yHKIui nepesamycka
IUPKYJSIIUOHHBIX HACOCOBY, MyHKT MEHIO «Pect. mut», cTp. 32). SAkmo 1 GyHKIis
BBIMKHEHA, TO B pa3l 3HUKHEHHS J>KUBJICHHS, MICIsS HOro MOSBH, pOOOYMI HACOC
CUCTEMU OTaJICHHs Oyjie BBIMKHEHO, SIKIIO BiH MPAIIOBAaB J0 3HUKHECHHSI )KUBJICHHS B
aBTOMAaTUYHOMY PEKHUMI pOOOTH CUCTEMU OTTAJICHHS.

B xonTponepi mepenbadeHa MOKIJIHUBICTH aBTOMATHYHOI 3MIHM POOOYOro Ta
PE3epBHOIO HACOCIB CUCTEMH OMAJIEHHA B 3a/laHl MPOMDKKHU Yacy AJis 3a0e3reyeHHs
OJIHAKOBOT'O Yacy poOOTHU HACOCIB (UB. KEPIBHUIITBO MO €KCIUTyaTallii KOHTPoOJIepa,
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n. «HacTpoiika mepruoanyHOCTH CMEHBI pabovyero W pPe3epBHOIO HMUPKYIISIUOHHBIX
HacoCOB», CTp. 32).

B xonTtponepi nepeadaueHa MOKIUBICTh KOHTPOJIBHOTO MPOTOHY PETYII0I0UOT0
KJlallaHa CHCTEMM OMAaJIeHHS Jis 3amo0iraHHs MHoro 3akumaHHS B pas3l JOBIHUX
MPOCTOIB (IMB. KEPIBHUIITBO II0 eKCIUTyaTalii KoHTpojiepa, 1. «Hactpotika
MEPUOJIMYHOCTH KOHTPOJIBHOTO MPOTOHA PEryJNHUpYIOUIEro kiamnaHay, crp. 35). Ilixa
Yac MPOTOHY 31HCHIOETHCS TIOBHE 3aKPUTTS Ta BIIKPUTTS KJlamaHy.

Py4nuii pexxum poOOTH CUCTEMHU ONAJIEHHS MPU3HAYEHUM ISl BUNPOOYBAaHHS
pOOOTOCTIPOMOKHOCTI 00NaJHaHHA, MPU I[[BOMY pETYJIOBaHHSA TEeMIEpaTypu He
BiIOYBA€ThCS, YIPABIIHHA HACOCAMHU Ta PETYJIOIOYMM KJIAaHOM 3A1MCHIOETHCA 3
KOHTpoJsiepa (AMB KEpIBHULTBO IO €KCIUIyaTalli KOHTpoJsiepa, M. «YIpaBieHUE
000pyI0BaHUEM B PyUYHOM pEXKUMEY, CTP. 38).

JuctaHmiiuuii  pexkxuM poOOTH CHUCTEMH ONAJCHHS NpU3HAYCHUN IS
BUIIPOOYBaHHS pOOOTOCIIPOMOKHOCTI OOJIaJHAaHHS, NpPU LBOMY PETYJIOBAHHS
TEMIIepaTypu He B1AOYBa€TbCA, YIPaBIIHHS HACOCAMU Ta PETYIIOIOYMM KJIalaHOM
3aiiicHoeThes 31 SCADA-cucremu.

MOKJINUBOCTI IHTEP®ENUCY CTEHJIA
J1o mporpaMHOTO 3a0€3NEUCHHS CTEHIY BXOJIUTh MOOelb 00 €Kmy YNpasiiHs Ta
SCADA-cucmema.

InTepdeiic mporpamu moaesi 00’ekra

Mogens Mae iHTepdeiic KopucTyBaua, KU JO3BOJISIE BCTAHOBIIOBATH MOTOYHI
JIaH1 PeXKUMY POOOTH MOJIeN1 Ta 0AYUTH Y 3pyYHOMY BUTJISIII TEPEX1THI MPOIIECH.
30BHIIIIHINM BUTJISA] BIKHA MPOrpaMu MoJieni 300paxeHo Ha Mar. 4.

B Mope b o6rexTa E[Z|

(TE4)Temnepartypa Ha By nMLj I] ok

(TE1) Temnepatypa eig, Tenfiogoro BEo4Y 7o ok

(A1)MonokeHHA KNanaHy i)
(TE2)Temnepatypa Ha BXoAi B CHCTeMY onarneHHA 20

(TE3)T ypa 380D o i a0

Haruma (PDA1) MNepenan, THCKY Ha Hacocax ] (PS1) cyxmii xin,

Crapt

A[T[2[n

Man. 4. Inurepdeiic Mozeli TEXHOJIIOTTYHOTO MPOLIECY
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[Iporpama MoieII0€ cUCTEMY OMAJICHHS.

Y BikHI Mojem BigoOpakaloThCsl HACTYIHI YHMCEIbHI 3HAUEHHS OCHOBHHX
napaMmeTpis:

e Temneparypa noBiTpa Ha Bynuui (TE4) 3 moxmuBicTio ii 3miau Bifg -30
1o +45 °C;
e TeMIeparypa MoJaBaJibHOTO TeruioHociss 3 Ttemtomepexi (TED) 3
MOJKJIMBICTIO i1 3minH Bijg +30 g0 +99 °C;
e TeMIiepaTypa MOJABAIBHOTO TEIIOHOCIS B cuctemi omanenns (TE2) —
00paxoBY€THCSA CUCTEMOIO;
e TemImeparypa 3BOPOTHOTO TemaoHociss B cuctemi omnanenHs (TE3) —
00paxoOBYETHCS CUCTEMOIO;
®  HAsIBHICTH NEpEnaay TUCKY Ha TPyIi MUPKYJISIIHHUX HACOCIB CUCTEMHU
ormanenus (PDA1);
e 'cyxmil xia" — BIACYTHICTb THCKY IE€pel TPYNOI LIHUPKYIALIAHUX
HacociB cucteMu onaneHHs (PST).

30BHIIIHS TeMIlepaTypa TMOBITPSA, a TaKOX TeMIeparypa I0JaBaJIbHOTO
TEIJIOHOCIA 3 TEIUIOMEPEekKl 3aJaloThCsl KOPUCTYyBayeM, BCl 1HINI MapamMeTpu
oOpaxoBytoThcsi Mojeumo. [licns  3aBmaHHsS HEOOXIAHOrO MapaMerpa  Clijl
MIITBEPIUTH JIIF0 HATUCHEHHSAM KHOTIKM "OK'" mpaBopyd BiJl 3HAUCHHS.

Takox y BiKHI mapaMeTpiB MOJEJl € 3HIMHI Mpamnopiii, Mo IMITyIOTh poOOTYy
nepenagoMipy Ha rpymni HUPKYJSIIAHUX HacociB cuctemu omnaneHHs (PDAL) Ta
JTATYMK BIJICYTHOCTI THCKY BOAM MEpPEN IPYIOI HUPKYISUIAHUX HACOCIB CHCTEMHU
onasieHHa (PS1). B HopManmbHOMY pexuMi poOOTH Mepemnaj TUCKY Uil Tpynu
HUPKYJSIIAHUX HACOCIB MOBUHEH 1CHYBaTH (Ipamopelnps BCTAHOBIEHUM), a "Cyxuid
xig" — BiaCcyTHIU (TTpanopelib 3HATUI). TakuM 4uHOM, 32 IOTTOMOTOIO IMX MPaTopIIiB
MOXHa 3MOJICNIIOBAaTH aBapiiiHl CUTyallli MNpu HEMpaIolyux Hacocax abo
BIJICYTHOCTI BoJii B cucTeMi ("'cyxmid xina'").

Knonka «Crapr» akTyanidye BCTAHOBJICHI1 BIJIMOBIJHI 3HAYEHHS MOJEN 1
repenae ix Ha KOHTPOJIED.

SCADA-cucrema

SCADA (Supervisory Control And Data Acquistion — gucreT4epchbKuii
KOHTPOJIb Ta YIPABIiHHS)-CUCTEMa 1€ MPOTPaMHO-aapaTHUil KOMILICKC A 300py
JAHUX Ta TUCTIETUYEPCHKOTO YIpaBIiHHSA TexHoJoriaHuM mporiecoMm. Koxxaa SCADA-
cucremMa Mae€ JiBa piBHI. HWKHIM piBEeHb CKIIaa€ThCcsl 3 JIOKAJIBLHUX 3acO0iB
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aBToMaTH3alii (maBadi, BUKOHABYI MEXaHI3MH, KOHTpoJiepH). BepxHiil piBeHb IIe
KOMIT IOT€pH, 110 BHUKOHYIOTh (PYHKIli OOpOOKM Ta 30€pEeKCHHS JaHWX, a TaKOX
BUKOHYIOTh (DYHKII1 JIFOAUHO-MAIIMHHOTO iHTepdeiicy. Bukonanus mux QyHkii
3MIIACHIOETHCS 32 IOIOMOT'OK0 BCTAHOBJIEHOTO Ha KOMIT I0TEP MPOrPaAMHOIO MPOAYKTY
— CUCTeMU JucneTdepu3aritii. Jyis peanizaliii BUIIeBKa3aHUX (PYHKIIN HA KOMIT I0Tepl
CTEH/y BCTAHOBJICHUH MTPOrpaMHUI IPOIYKT, po3po0ieHui mianpueMctBoM «PAYT-
aBTOMaTik», 1mo mae Ha3By ESM (Engineering Systems Manager — meHemxep
1HKEHEPHUX CHUCTEM).

[Tporpamuuii mpoaykt ESM 6yB noOynoBanwuii Ha margopmi EFACTION MD,
IO € yHIBEpCATbHOIO MIATGOPMOIO AJisi CTBOPEHHS MPOTPAMHOI YaCTUHU CHUCTEMHU
mucneryepusaniii. [lmarpopma EFACTION MD no3Bossie CTBOPIOBATH OKpeMi
MOJIYJIl CUCTeMM AMCIEeTYepHU3allii, KOKEH 3 SKUX BHUKOHYE MEBHY (yHKIIIO, Ta
OpraHi3oBYBaTH B3a€MO/I110 MK HUMU. BukopucTtanss imiei miuatdhopMu Hajlae TEBHI
nepeBaru nporpamMHomy npoaykty ESM. A cawme:

1. TIpoctoTa BuKopucTaHHs. [IpoayKT M03BOJISIE MIBUIKO CTBOPIOBATH CHCTEMU
JYcIieTuepur3alli, He BUMAararouud BiJl po3poOiroBavya TIMOOKUX 3HaHb B 00JacTi
nporpaMmyBaHHS. 3 IIMM 3aBAAHHSAM MOXE BIOPATHCh I1HXEHEp, IO pO3yMie
OPUHIIMIN POOOTH 1HXKEHEPHUX CHUCTEM OYJiBIl 1 BOJIOAIE OCHOBaMU pPOOOTH 3
MEPCOHATILHUM KOMIT FOTEPOM.

2. ExoHOMIYHICTb. MOIYNBHICTE CHUCTEMH JIO3BOJIAE KYyMyBaTH TIJIbKU Ti
dbyHKIIOHATBHI i1 YaCTUHU (MOJyJi), SKI HEOOXIJAH1 JJisi PO3B’SI3aHHS MOTOYHOTO
3aBiaHHsa. Hapami, mpu po3MIMpEHHI CUCTEMH AWcIeTdepusauii, moTpioHo Oyze
npuadaTy TIIBKU BIICYTHI MOAYJI M 1OAATH iX y CUCTEMY.

V3aranbHeHa cTpykTypa cuctemu ESM 300pakena Ha Maut. 5.

Internet
,ﬁ,, Mogaynb Mogynb Mogyne Mogyni COM,
Q WEB, WAP Tpesor pacnucaHui OPC-cepeepa beoM

GSM-wnios GSM
Moayne Moayne Moayne Mogyne
’ﬂ” GSM apxvBUpoBaHus BBOAa/BEIBOAA BBIYUCTIEHUIA

MODBUS, IOHWBEPC ... MODBUS, LONTalk, OPC ...

Moayns
NpOTOKONM-
poBaHWua

basoBbii
MOOyNb

]
GSM
~7L-

Mau. 5. Y3aransHeHa cTpykTypa cuctemu ESM
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Ha Man. 5 noka3aHo mMakcUMaidbHHUH MO (YHKIIOHATFHOCTI HAOlp MOAYIMIB, 3
SAKUX CKIamaeThecsi cuctemMa ESM. Ane MOXKIMBOCTI KOKHOi KOHKPETHOI CHCTEMH
JUcTeTyepu3allii BU3HaYaloThCs TUM, 3 AKX MOAYJIIB BOHA CKianaeThes. Jlogaoun B
CHUCTEMY HOBI MOJYJ, MOXXHA y Oyab-SKMM Yac 30UIBIIUTH SK (DYHKI[IOHAJIBHICTH
CHCTEMH, TaK 1 Ii MaciTao.

®i3U4HO BCl MOAYJII CHUCTEMH MOXYTh OYTH BCTAHOBJICHI SIK Ha OJHOMY
KOMIT'IOTEepi, TaK 1 po3mojiieHi Mk Aekiabkoma. Ha Man.6 mokazana cucrema
JTUCTIETYepU3aIlii, 0 Ma€ Y CBOEMY CKJIaJi 2 KOMIT IOTEPH.

Moayns
ApXMBUPO-
B HUA

Moaynb
B8
MODBUS

=

BU3YANMIALMN orC

oAy |

Mogyns ‘

&

Maij. 6. CTpyKTypa CUCTEMH JUCIIeTUYEpHU3aIlii, 110 CKIATAETHCSA 13 YOTUPHOX
MOJIYJIiB, pO3TAIlIOBAaHUX Ha JBOX KOMII IOTepax

G

\—HUMﬂbIOTE[JHEﬂ ceTe (TCPIP)

Komn’roTepu cuctemu nucnetdepusalii MaloTh Ha3By «By30». Ha xoxxHoMYy 3
BY3JIIB OOOB’SI3KOBO BCTAaHOBJIIOETHCS Tak 3BaHUM «0a3oBHWi» MOAYJb Ta
(GyHKLIOHATIBHI MOAYJl Y Oyab-sikoMy HaOopi. ba3oBi Moy 3a06e3neuyoTh 0OMIH
JAHUMU MDK (DYHKI[IOHAJIbBHUMH MOJYJIIMH cHCTeMH. ba3oBi Moyl 3B’s3aHl MK
co0010 JIOKaIbHOI Mepexkero 1o nporokory TCP/IP.

IactpymenTtansue cepemopuiie ESM 1e 61061i0Teka MOAYJIB Ta CHelliajibHA
nporpama «KoHdirypatop», fSka I03BOJISIE 3 IHUX MOAYJIB 310paThd CHCTEMY
aucreTyepusaltii Ha KOHKPETHOMY 00’ €KTi.

3a nmomomorow mnporpamu «KoHdirypatop» BHUKOHYIOTBCS BCl omeparlii, siKi
NOTPIOH1 /sl CTBOPEHHS HOBOT CUCTEMHU 200 BHECEHHSI 3MIH B ICHYIOUY.

Ocob6muBicTio ESM Takox € Te, 110 BOHA MICTUTh BEJIMKY I'padiuHy O107110TeKy
300paXXeHb pPEaTbHOTO TEXHOJIOTIYHOTO YCTAaTKYBaHHS, IO 3aCTOCOBYETHCS B
IHKeHepHuX cuctemax. OmepaTop, MpaIoYM 13 MHEMOCXeMaMH, OaduTh HE
y3arajibHeHe 300paXXeHHs, a KOHKPETHHM THI YCTaTKyBaHHS, BiJl KOHKpPETHOTO
BUpOOHMKA. Takuil maxijJ MOJETIIye ONepaTopy CHPUUHATTS 1HTepdeicy cucremu
JYCTIeTYepU3aIlii.
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[Iporpamui komriekcu, modyzoBani Ha 0a3i ESM, cnpomokHi BHKOHYBaTu
HACTYIIHI 3aBJIaHH:

1. OOMiH AaHMMH C 30BHIIIHIMU TPUCTPOSMHU (KOHTPOJIEpAMH, MPUCTPOSMHU
3B’SI3KY 3 00’ €KTOM 1 T.JI.).

2. MaTreMatuuHy 00pOOKY JaHUX, 10 HAAIMIIUIA B CUCTEMY.

3. BigoOpaxkeHHs B peajlbHOMY Yaci CTaHy TEXHOJOTIYHOIO OOJIaJHaHHS Y
BUTJISIII MHEMOCXEM Ta TPEH/IIB.

4. JlucraHIliiiHEe yIpaBIiHHS TEXHOJOTIYHUM OOJaJHAHHAM 3 PoO0YOro MicCIlst
JUCTIeTYEpA.

5. BigcmiikoByBaHHS aBapiiiHUX CUTYyaIlii Ta CUTHAII3aIlisl PO iX MOSBY.

6. ApxiByBaHHsI JaHUX TE€XHOJOTIYHOTO MPOIIECY ISl HACTYIHOIO iX MEePersTy
y BUTJIAII TpadikiB Ta TaOIHUILb.

7. TlpoToKoJItOBaHHS BCIX MOJiH, II0 BUHUKAIOTh B MPOLECI pOOOTH CHCTEMH
(cran oOnagHaHHS, aBapiiiHI CUTYyaIlii, Jii onepaTopa, TOIIO) IS MOJAJIBIIOTO iX
neperisiiy Ta aHasizy.

8. @opMyBaHHS Ta APYKYBAaHHS 3BITIB — JOKYMEHTIB, II0 BIAOOPaXYIOTh Y
dopmi Tabmuii Oyab-sIKy JOOCTYNIHY B CHCTEM1 Jucnerdepusaiii iHpopmarlio
(MOTOYHI MapaMeTpy TEXHOJIOTTYHOTO MPOIIeCy, MOTOYHUN CTaH 00JIaTHaHHS, apX1BHI
JlaH1, MPOTOKOJIM TIOJIii).

9. BigmanmeHu#l KOHTPOJIb Ta YMPABIIHHSI TEXHOJOTIYHUM OOJaJHAHHSAM 3
MOOUIBHOTO TeedOoHY 3a 10OMOror0 SMS-10BIIOMIICHB.

SCADA cucrema aj1g creHaa B ceOe BKIIIOYAE:

* bazoBuil Moaysb — € OCHOBHMM. CTBOPEHHS CUCTEMHU AMCIIeTYEpHU3allii Ha 0a3l
ESM nounHaetbcs came 3 6a30BOI0 MOJTYJIS.

* Momaynp Bi3yasizaliii — MOyJib 3a0€3Medye Bizyali3allito BCiX MPOIIECiB.

* Monaynbs BBOAY/BHBOJY — 3a0e3neuye 3B’S30K CHUCTEMHU AUCIETYEepU3arlii 3
KOHTpOJIEpaMHu 1O BiATIOBIIHOMY MPOTOKOITY.

* Moaynbs TpuBOI — MOAYJIb BIJACHIAKOBY€E, BCl aBapiiiHl cUTyalli B CUCTEMI
JIYcrieTyepu3anii i 3adesnedye ix Bizyanizailito Ha ekpai. [Ipu OakaHH1 CUTHAIU
aBapiii MOKHA 3pOOUTH 1 3BYKOBUMH.

* Monaynb apxiByBaHHS — MOAYJIb IPU3HAYCHUH ISl 30€PEIKCHHS 3HaYEHb TOYOK
JaucrieTyepusantii Ta BUaavl [uX 3HAUYCHb 1HITUM MOIYJISIM CHCTEMU.

Touka nmucmeruepu3zanii 1me MiHIMaabHA OAWHUI 1HGOpMAIIi TPO 00’ €KT
aucnieTyepusaniii - (Hampukiaa, 3HAYeHHS TEXHOJOTIYHOTO TMapaMmeTpa, CTaH
o0JiaTHaHHSI, TIOJIOKEHHS IMepeMHrKaJa 1 T.11.).

Touku nucneryepusallii MoxHa 30epiratu B apxiBl TpbOMa CIIOCOOAMH:
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* 306epexeHHs 1o 3MiH1. 30epekeHHs 3HAUEeHHS! TOUKH BUKOHY€ETHCS TIPU 3MiHI ii
3HAYCHHS Ha 3a3/[ajerib 3aBJaHy BEIUYMHY (HampHKiIad, Npu 30UTbIICHH]
temriepatypu Ha 0.5°C B TOpiBHSHHI 3 MONIEPEAHIM 30€PEIKCHIM 3HAYCHHSIM ).

* 30epekeHHsI MO Yacy. 30€peKeHHs 3HAYeHHST TOYKM BHKOHYETHCS uepe3
3aBJiaH1 MPOMDKKH Yacy (Hampukiaa, KoxkHi 10 XBUIIKH).

 30epekeHHs Mo 3MiHI Ta 1o 4acy. Lleit cnoci® 30epexkeHHsT € KOMOIHAIIE
JIBOX TIOTIEPEIHIX.
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Bizyanizaris cuctemMu Mae BUTIISI Ik Ha Maut. 7.

10—
11 -

12 -

13 -

14—
15—

16 —

he/= / \

1 2 8 10 4
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TeMnepatypa o
s 411°C] BT
oT TENNOBOFO : : B CHCTEMY
EBO0RA up A 2o ¥ W WYY b oronnemma
H2
K TERNOBOMY OT CHCTEMEI
BBOOY QTONNEHWA
"CYXOM X0
HACOCOB

7. Bizyamizaiiigs SCADA-cuctemu nporiecy onajieHHs

BIKHO B1100paX€HHS MOTOYHOI TeMIIEpaTypH HABKOJUIITHBOTO CEPEI0OBUIIIA
BIKHO B1JOOpaXeHHs MOTOYHOI TEMIIEPATypHU TEIJIOHOCIS 3 TETIOMEPEXI
BIKHO BIJJOOpaXXEHHSI MOTOYHOI TEMIEPATypH TEIUIOHOCIA 3 TEIJIOMEPEKi
PO3paxoBaHOi MO OMATIOBAIILHOMY TpadiKy

BIKHO BIiJIOOpaXE€HHSI MOTOYHOI TEMIEPATypH MOJABAIBHOTO TEIUIOHOCIS B
CUCTEMI OTIAJICHHSI

BIKHO BIJIOOpa)X€HHS TIOTOYHOI 3aJaHOi TeMIepaTypu I0JIaBaIbHOTO
TETUIOHOCIS B CUCTEMI OTaJICHHS

BIKHO B1I00Opa)KeHHsI MIOTOYHOI TEMIIEpaTypy 3BOPOTHOTO TETJIOHOCIS

BIKHO BIJOOpaKeHHS TOTOYHOI TEMIMEpaTypu 3BOPOTHOTO TEIJIOHOCIA
PO3paxoBaHOl MO OMATIOBATILHOMY Tpadiky

TPUXOJOBUYM KJIAaMaH, IO PETyJII0E TeMIepaTypy IUISIXOM ITiIMIITyBaHHS
3BOPOTHOTO TEIJIOHOCIS JI0 MOJaBAJIbHOTO, 3 KHOIKAMHU «OUTBIIE», «MEHIIIE)
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JUIE MOKJIMBOCTI PETYJIOBAHHA CTYIEHS MOTO BIAKPUTTSA B JUCTAHIIITHOMY
pPEeXHUMI Ta BIKHOM, IO BiAOOpaXkae MOTOYHY CTYMiHb BIIKPUTTS KJIalaHy Ha
MPOTOK TETUIOHOCIS 3 TETUIOMEPEXKi

17 — uupKyJAIiiiHI HACOCH 3 KHOIKAaMM, HATUCHEHHSM Ha SKI BCTAHOBIIIOETHCS
CTaTyC «pobounii,
KOHTPOJIEp YIIPaBJsie HACOCOM, OOpaHUM «pOOOYHMM», 3TITHO AITOPUTMAM,
110 3aKJIaJCHO Yy TIPOrPaMHOMY 3a0e3MeUeHHI,
KHOIIKa HacoCy, 110 00paHO poOOYUM ITiICBIIY€ETHCS (TUTBKH OJWH 3 HACOCIB
MOJKe OyTH OOpaHHid «POOOIHM),
BBIMKHEHHI POOOYMiA HACOC TO3HAYAETHCS CTPUIKOI HA HOTO KOPIYyCi, M0
oimMmac,
OpU BUHUKHEHHI aBapii poOOYOro Hacocy HOro KOpmyc HOYMHae Oiaumaru
YEpBOHUM CBITJIOM Ta BMUKA€EThCS PE3EPBHUI HACOC

18 — myJbT ynpaBIliHHSA CUCTEMOIO OMAJIEHHS 3 JIAMIIOHO, 1110 3aropsieTbCs KOJIU Ha
KOHTpPOJIEP] BCTAHOBJIEHO PEXHUM YIPABIIHHA «PYYHUN» (B LIBOMY pPEXKHUMI
YIPaBJIIHHS 3 CUCTEMHU JUCHIETYEpU3allll HEMOKIIMBO), Ta KHOTKAMU:
- BCTAHOBJIGHHS 3 CHCTEMH [AHCIETYEpU3allii pEeKUMYy YIPaBIIiHHSA
«aBTOMAaTUYHUI» (YIPaBIIHHA CUCTEMOIO 3JIIHCHIOETHCS KOHTPOJEpoM) ado
«JIMCTaHILIMHUIY (YNpPaBIIHHSI CHUCTEMOIO 3/IHCHIOETHCS OINEpPaTOpOM 3
CUCTEMU AMCTIETUEPHU3ALIii)
- BBIMKHEHHS Ta BUMKHEHHS HACOCY, 1110 OYJI0 00paHO «poOOYnM»»

19 — BikHO cwWrHamizamii, MO 3 SIBISETHCA MPU HAIXOKEHHI CHTHATY BIJ
CUTHAJII3aTOpa «CYXOT0 XOIy»

20 — KHOTIKM BKJIIOYCHHS/BUKIIOYCHHS HACOCIB B AUCTAHIIIHHOMY PEKUMI

CucremMa 300pakye BCl TOJIOBHI BY3JM CHCTEMH OIIQJICHHS W BeJe TPECHAH
TOJIOBHUX TapaMeTpiB CHUCTEMU. BUTsn BiKHa TPEHIIB Ta OMUC POOOTH 3 HUM
HajaHO y «MeToan4HuX BKa3iBKax /10 BUKOHAHHS JTAOOPATOPHUX POOIT HA CTEHI
Nel Big xomnanii «PAYT-aBromaTaTik» «CucteMa BEHTUIISLIL TOBITPS.

Cucrema omnaneHHs MOXe MPaIIOBaTH Y TPhOX PEKUMax: aBTOMAaTUYHUH («A»),
muctaHiiaui  («d») 1 pyunuit («P»). BuOip pexumiB poOOTH 3I1HCHIOETHCS
KHOTIKaMH Ta 3 MEHIO KOHTPOJIEpa.

B aBTOMaTHUHOMY pEXHMMI KOHTPOJEp caM MIATPUMYE 3aBAaHl mapameTpu. 3
CUCTEeMH JHUCIIeTYepHU3alli B JaHOMY DPEXKHMMI MOXHa POOUTH 3amycK 1 3YNUHKY
CUCTEMH.

B nmucranHmiitHoMy peXuMi MOBHE KEPYBAaHHS CHCTEMOIO JTOCTYITHO 3 CHCTEMH
JTYCIIeTUYepur3allli, 30KpemMa KOPHUCTYBad MOXKE€ B 000X TEXHOJIOTIYHUX CHCTEMax:
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BMUKATH Ta BUMHUKATH [HUPKYJMIMHUA Hacoc, oOpaHuii poOOYMM, 3MiHIOBATH
MOJIO’KEHHS TPUXOJOBOTO PETYIIIOI0YOTO KIlanaHa.

B pyuHomy pexumi MOBHE KEpyBaHHS CHUCTEMOIO JOCTYIMHO TIIbKU 3
KOHTpoJiepa (KHOIKH Ha ¢acajil Ta MEHIO).

IHCTPYKIII 1O POBOTI 31 CTEHJIOM

Jlnst  mowatky poOGoTu 31 creHmoM «CHCTeMH ONaJCHHs Ta Trapsyoro
BOJIOTIOCTa4aHHs» HEOOX1THO BUKOHATH HACTYIIHI Jii:
1. [TogaTu Ha CTEH]T )KUBJICHHS.
2. YBIMKHYTHU KOMIT I0T€p, BBECTH IapOJib JUIsl BXOY B cuctemy — 112233.
3. YBIMKHYTH (II€pPEBECTH y BEPXHE IMOJOKEHHS) aBTOMATHUYHI BHMHKaul Ha
CTEH/II:
» SF1 — 3aranpHuil 119 BCOTO O0TaTHAHHS CTCHITY;
» SF2 — xxuBneHHs KOHTpoJEpa
ABtoMatnynuit BuMukad SF3 (ckusienHs [130) noku o He BMUKaTH!
4. 3a1iCHUTH TTOBEPHEHHSI HAJIAIITYBaHb KOHTPOJIEPA JI0 MOYATKOBUX 3HAYECHb.
JI1st cKuaHHS HaJlalTyBaHb KOHTPOJIEpa 10 TOYaTKOBUX HEOOX1THO:

e nepedtu 10 NyHKTy MeHio «Hacrpoiiku» — «HxKeHepHOe MEeHI» —
«Copoc HacTp»;
® HATHUCHYTH KHONKY «ENter», mpu 1upoMy IHAMKATOPI 3’SIBUTHCA BIKHO
«Copoc ? JA».
® HATUCHYTH KHONKY «ENter» nns BcTaHOBJIEHHS mapameTpaMm Ta (PYyHKIIsM
IIOYaTKOBUX 3HAYeHb a00 «ESC», SKIIO Biamana HEOOXITHICTH CKHIAHHS
HaJalTyBaHb KOHTPOJEpa.
[Ticnst ckumaHHS HaNAITyBaHb KOHTPOJIEP AaBTOMATUYHO Mepelie 10 ITyHKTY
MeHo «Tekymme mapam-pbp».
5. BumknyTH Ha creHai aBTtomaTtwuHi Bumukadli SF1 ta SF2 Ta 3HOBY iX
BBIMKHYTH pa3oM 3 BuMmukadem SF3.
6. 3amycTuTH Ha KOMIT'I0TEp1 MporpaMmy poOOTH 31 CTEHAAMH BUKIMKOM SIpJIUKA
«Ctenn 3», 1O 3HAXOAUThCA Ha pobodyoMmy crTojii komm'torepa. Ha ekpani
3’ ABJISIETHCS] BIKHO BUOOPY CTEHAY 3 KOPOTKUM Horo onrcoM (Ma. 8).
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BeiGepuTe CTEHI

Cmeno Cmeno
Aeroclim 7 plus Maxycon Flexy

FIpi FOUHES- BN TAKHER CHETEME LHOTENE HERTRRTLHOITG
BEHTHARLINN © BOARANN KO OHIERGR GHIT .
HEFGERaTEAEN i
el & TG
BN M.

Mann. 8. BikHo BUOOpY CTeHIY

7. Bubpatu "Crenn Waterheat-S1" onHuM KiTikoMm.
[Ticast pOro 3’SABUTHCSA BIKHO 3 MEPETIKOM MOKIUBUX JIA0OPATOPHUX POOIT
Ha 1poMy cTeHal (Main. 9). B sikomy ciing o6patu JlabopaTopuy podoty Ne 1 ognum
KITIKOM.

BeiOepuTe AabopaTopHYIO padoTy

No1

FREHCHMER CHETENE GTOTTACHWA

F Kongir ypspOosanise KOHTpoaa6e0n8

2 Hzy TLIH SN ECNEY XEQEX TELICTIHN CHOTEM
OTOITREHINT

I Kouguirypisparanine SCALA-circrems E5M

No2

EHETENE FOPFRUETG BOAOCHEEReHNT (TR}

F KOH@GHrypispaRanise KaH Tpafaepa

Z R UEHINE SH M EONEY XA08K FEHICTHN cocTen FC
F Kowguirymisparaniie SOALS-circrame E5M
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Mau. 9. BapianTtu nabopatopHux pooit

[Tpu 11bO0My OHOYACHO 3aITyCKAIOThCS Moldens cmendy (Man. 4) ta SCADA-
cucmema 3 MHEMOCXEMOIO TeXHOJIOTiuHOTO Tiporiecy (Mai. 7). IlepeximtoueHHsT MixK
BikHaMu modeni Ta SCADA-cucmemu 3a1McHIOETRCA 3 TaHeNl 3a7a4. BikHO BHOOpY
nabopatopHux pooiT (Mait. 9) mpoaoBkye OYTH aKTUBHHUM 1 CUTHAIII3Y€E PO poOOTY
CTEH]TY, SIKY TIpH TTOTpeO1 MOKHA 3aBEPIIUTH (IIUB. II. 9).

8. [lepeiiTu 10 BUKOHAHHS JIaOOPAaTOPHOI POOOTH.
9. ITo 3aBepreHH1 1abopaTopHOi pOOOTH HA CTEHII CITI:

e [lepeximounTuch y BikHO BHOOpPY cTeHay (Mai. 8), y skomy 3’SIBUTHCS B
HIKHIN JacTuHi kKHOmKa "OctaHoBUTH". HaTrcHEeHHs HAa Hel OJHOYACHO KOPEKTHO
3ynmuHUTH podoTy moaeni 1 SCADA-cuctemu.

¢ BuMKHYTH KOMIT FOTED.

e BumknyTtu aBromatnuni Bumukaui crenny SF1, SF2, SF3.
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JJABOPATOPHA POBOTA Ne 3
Jloc/iizKeHHSI MPOLECY 3aJIeKHOI CUCTEMH ONAJIEHHS K 00’ €EKTY
aBTOMATH3aLil

MeTta po0OTH: O3HAMOMUTHUCH 3 MPOILIECOM 3aJEKHOI CHUCTEMH OMaJICHHS;
BU3HAYWUTU BXOJH, BUXOJIU Ta 30ypeHHS TaKUX CUCTEM; NEPEBIPUTH JI1I0 3aXHUCTIB Ta

OJIOKyBaHb B CHCTEMI.
IligroroBka 10 BUKOHAHHS POOOTH

Jl1isa BUKOHaHHS JaHoi 1abopaTopHOi poOOTH MOMEPEAHBO CIiJ] 03HAHOMHUTHUCH
3 0COOJIMBOCTSIMHU TE€XHOJOTIYHOTO TMPOIIECY, HOTO CKIAJOBUMH YaCTUHAMH, a TAKOXK
IHCTpYKIi€t0 Ha KoHTpoJiep. CTyAeHT Mae 4YITKO PO3YMITH MPUHIUI POOOTH
3aJIeKHOT CHUCTEMHU OIAaJIEHHSA; OCOOJMBOCTI pPOOOTHM By3Ja 3MIIIyBaHHS 3
TPUXOJOBUM KJIAlIAaHOM Ta IUPKYJISIIMHUM HACOCOM; MPHUHIMIN Ta YMOBH
CIIPAIFOBAHHS 3aXKCTY Ta OJIOKYBaHb.

JUisi oTpuMaHHA JONMYCKY A0 Ja0OpaTOpHOI POOOTH CTYJIEHT MOBUHEH MaTH
MIATOTOBJIEHUI MPOTOKOJ [0 JIaDOpaTOpHOi POOOTH, IO MICTUTh HACTYIHY
1H(pOopMarliio:

* CTPYKTYpHY CXeMy 00’€KTa yIpaBJIiHHS 3 BKa3aHUMH BXOJaMH, BUXOJAMH Ta
30ypEeHHSIMU;

* OIKMC MOXKJIUBHX CITOCOOIB Ta 3aKOHIB KEPYBaHHS TEMIIEPATypPOIO TEIIJIOHOCIS,

* opmyITIOBaHHS 3a1a4l 1IeHTU(IKAIlT 00’ €KTa Ta METOIUKH 11 PO3B’sI3aHHS,

* OIUC HEJOMYCTUMHUX PEKUMIB pOOOTH 00JIaTHAHHS;

* YMOBH CIIPAIIOBaHHS 3aXUCTY Ta OJOKYBaHb.

Xix podoru

1. Tlicnst BMUKaHHS CTEH]y 3aJ]aTH TTapaMeTpy MOJIEJI CBOTO BapiaHTy.

2. BBIMKHEHHSI HACOCY Ta YIIPaBIIHHS PETYIIOI0YUM KIIAIIaHOM.

2.1.TlepeBecty cucTEMy OMAJICHHS B PYUYHUN PEKUM.

Sxmo cBitmonion «SYSTEM 1» ropuTe YepBOHUM CBITIOM, TO CHCTEMa
OTaJICHHS! 3HAXOJIUThCS Y pydHOMY pexxuMi. Skiio citiaoaion «SYSTEM 1» roputs
3eJIeHUM a00 KOBTUM CBITJIOM, TO JUIsl TOTO II00 MEPEBECTH CHCTEMY OMAJICHHS Y
py4YHHii pexuM HeoOXimHo HatucHytH JiBy kHomky «AUTO/MANUAL»
KOHTpoJiepa, npu 1boMy cBiTIoa10a «SYSTEM 1) moBuHEH 3aropituch 4e€pBOHUM
CBITIOM. B py4yHOMy pexuMi HeEMae aBTOMATUYHOI MIATPUMKH TEMIIEpaTypH,
KEepyBaHHS YCTAaTKyBaHHSIM 3/IIACHIOEThCS BpyuHy. [Ipu mepexoii cuctemMu onaneHHs
HAa PYYHHH PEXUM CTa€ JOCTYITHUM PYYHE KEpPYBaHHS PETYJIOI0YUM KjlarmaHOM
omajeHHs (quB. 1. MeHIO « Tekymme nmapam-po» = «Ki. orom» = «PY KiI. oT»).
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SIko poGouunii HacOC CUCTEMH OMajeHHs BUMKHEHO, TO CBITJIOAIO HaJ JI1BOIO
kHONKOI0 «START/STOP» koHTpOJIEpa HE TOPUTH. |1 3ammycKy poO09Y0ro HAcocCy y
PYYHOMY peKuMi HEOOXiTHO HaTUCHYTH JIiBYy KHONIKY «START/STOP» konTponepa,
IpyU LBOMY CBITJIOMION HAJ II€I0 KHOMKOIO 3arOpUThCS 3€JICHUM CBITJIOM, Ta
BBIMKHEThCSI poO0uMii Hacoc. /{151 BUMKHEHHSI poO0OYOro HacOCy y py4YHOMY peKUMI
HeoOXimHO HaTHcHYyTH JiBYy KHONKY «START/STOP» koHTpojepa, HpH LBOMY
CBITJIOJIO/] HAJT II€F0 KHOMKOIO 3TacHE, Ta BUMKHETHCSI POOOUHNiA HAacOC.

Hnsa 3Minun nonoxenHss PO HeoOXigHO yBiIMTH 10 NMyHKTY MeHIO «Tekyuiue
napam-pe» 2 «Ki. orom» = «PY KiI. 0T», HATUCHYTH i yTPUMYyBaTH KHOIKY
«BJuiBO» KoHTpoJsiepa — it 3akpuTTst PO a00 HaTUCHYTHM W yTpUMYBaTH KHOIIKY
«BrnpaBo» kouTpoJiepa — s BIAKpUTTA PO (IuB. KEpiBHUITBO IO €KCILTyaTalli
KoHTposiepa, m. «[lopsmok pabGotel. YmpaBieHue O00OpYJIOBaHUEM B PYYHOM
pexume», cTp. 38).

2.2.IlepeBecty cucTeMy OMNMANICHHS y TUCTAHLIMHUMN PEXKUM.

Sxmo cBitnmomion «SYSTEM 1» ropuTh )KOBTUM CBITIIOM, TO CHCTEMa OITaJICHHS
3HAXOJUTHCS y OUCTaHIiitHOMY pexkuMi. Skmo csitinomgion «SYSTEM 1» roputs
YEpBOHUM CBITJIOM, TO HEoOXigHOo HatucHytu JiBy kHOmky «AUTO/MANUALY
KOHTpoJiepa, NpH 11boMy cBiTiIomion «SYSTEM 1» moBuHEH 3aropiTHCh 3€JICHHM
a60 xoBTUM cBiTIIOM. fAK11o cBiTnoaion «SYSTEM 1y 3aropiscst abo ropiB 3eJieHUM
CBITJIOM (aBTOMAaTUYHUN PEXKHUM), TO HEOOXIIHO mapameTpy «Pemx.oTom» MeHIo
koHTposepa «Tekymme mnapam-pbl» =2 «HacTpoiiku» BCTaHOBUTH 3HAYCHHS
>Jluct<, npu mpomy cBitomion «SYSTEM 1» 3aroputbcst ;k0BTHM CBiTIIOM. Takox
3 aBTOMaTUYHOTO Y AMCTAHLIWHUN PEXUM CHCTEMY OIMAJIEHHS MOXKIIMBO MEPEBECTU
kHomKkoto 31 SCADA- nporpamu.

Jliist 3amycky poO04oro Hacocy B AUCTaHIIHHOMY pexumi HeoOxigHo B SCADA-

3amane TONIOKEHHS (YTOUHUTH y BHKJajJada) OpraHy KepyBaHHS BCTAaHOBHUTH 3a

cucremi (Man. 7) HaTucHyTH KHOMNKY «ITyck» Ha TYJbTI YIpaBIiHHA.
nornoMororo BianoBigHux kHomok SCADA-nporpamu.
3mina nonoxeHHss PO uyepes SCADA-mporpamy 3I1HCHIOETBCS KHOIKAMHU

«Bropy», «Buu3» (k) 6isst TPUX0OBOTO KIIAITaHy.

3. Jlodekarucs yctaHoBieHOTO mpoiiecy. O3HaKOI YCTaHOBJIEHOTO MPOIECY €
cTalbiizaris 3HaYeHb BUXITHUX ITapaMEeTPiB.

4. TlocmiTOBHO 3HATHU MEPEXiIHI MPOIIECH MO KaHAJIaM KePyBaHHS.

52



[Ticast Toro sk mpoIrec BCTAaHOBHMBCS, HEOOXITHO HAHECTH 30ypeHHS — 3MIHUTH
MOJIOKEHHSI PEryJIIOBAILHOTO OpraHy. 3MiHMBIIM TosokeHHs PO, HeoOxigHO
JI0OYEKAaTUCS HOBOTO YCTaleHoro crany. [Ipm 3miHI BU3HAYEHMX BXOJIB 00’€KTa
CIIOCTEpIraTH Ta 3alycaTh CTaH 3MIHM BU3HAYEHUX BHXOJIB 00’ekTa. Crocrepiratu
3a IIPOIIECOM MOXKHA 3a JJOTIOMOTOI0 TPEH/I1B B HWKHIM YaCTHHI TOJIOBHOTO BiKHA a0o

gyepe3 apXiBHI JiaHi El Jlns 3pydHOCTI MOKHa IMIIOpPTyBaTd AaHl B Microsoft
Excel.

5. TlepeBipuTu 1it0, peai3oBaHUX B KOHTPOJIEPl 3aXHCTIB, MUISXOM 3HSTTS
BIAMOBIIHUX TEPEXIIHUX XapakTepucTtuk. Jlnsg 1poro 3iMiTyBaTu aBapiiiHy
CUTYallil0, TOOTO MEBHHUMH OpPraHaMHM KEPYBaHHS JOCSIITH 3HAYEHHS BIJNOBIIHUX
napaMeTpiB, IpHU SKUX MOBUHEH CIPALIOBATHU 3aXMUCT Ta OJOKyBaHHs cucteMmu. [lin
Yyac BUHMKHEHHsI aBapiiiHOI CHUTYyalli, KOHTpoJiep 3yNHHsSE€ POOOTYy CUCTEMM 1 Ha
MHemocxemi SCADA-cucTeMHd BHHHUKA€E IOBIAOMIICHHS IIPO BIJANOBIIHY aBapiko.
[Ticnst yoro aBapit0 HEOOXIHO 3HSATU Uepe3 MEHIO KOHTpoJiepa «Tekymue mapam-
pbpD» P «CheM aBapum» 3a JOIOMOro0 KHOMKUA «ENter» (auB. KepiBHUIITBO IO
eKCIUTyaTalii KOHTposepa, I. «ABapuiiHas cuUrHanu3auus», crp. 39) ta 30epertu
NepeXiJIHI XapaKTEPUCTUKHU.

O06pobOka pe3yabTaTiB

1. BukopuctoBytoun  30€epekeHl  PpO3TiHHI  XapaKTEPUCTHKUA  OTPUMATH
nepeaaBaibHi PyHKINT 00’ €KTa.

2. Ha 6a3i po3riHHUX KpUBUX C(POPMYJIOBATH BHCHOBKM NPO AUHAMIKY PI3HHUX
KOHTYPiB KEPYBaHHS 3 ypaxXyBaHHSIM XapaKTEPUCTHUK BUKOHABYOIO MEXaHI3My Ta
TE€XHOJIOTTYHOTO 00JIaHAHHSI.

3. Onucatu OCHOBHI CTPYKTYpHI PIIlIEHHS, 110 BUKOPHUCTOBYIOTHCA B CHCTEMI
YHPaBIIiHHS 3aJI€KHOK0 CUCTEMOIO OMaJICHHS.

4. Onucatu poOOTY CHCTEMHU YIIPABJIIHHS y BUIAJKY aBapiiHO1 cuTyarlii («ABapis
MUPKYJISIIiTHOTO Hacoca 1 (2) cuCTeMU OTaJeHHs» ).

5. IlpoananizyBatu OTpUMaHi pU aBapiiiHii cUTyallli nepexiaHl XapaKTePUCTHUKU
Ta 3pOOUTH BUCHOBKH.

KonTposbHi 3aniuTaHHs
1. 3a siKO¥0 METOAMKOIO OYyJIM OTPUMaHI nepeaaBaibHl QyHKIIT 00’ exTa?
2. OxapaktepusyiTe OCOOJIMBOCTI TPOIECY 3aleKHOI CHCTEMH OIaJieHHs, SK
00’€KTa KEepyBaHHS.
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3. Uum peanpHHil Trpadik TemmepaTyp MEpPEKHOI BOIAM BIAPIZHIETHCA Bif
PO3pPaXyHKOBOI0?

4. TTosicHITh PI3HUIIIO 3AJIEKHOT 1 He3aJIeKHOI CUCTEMH OMAJICHHS.

5. ki cucteMu 3aXHUCTy peaji3oBaHl Ha cTeH1? SIKi 1€ MOXKIIUB1?
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JIABOPATOPHA POBOTA Ne 4
PerynroBaHHsi TeMIepaTypH TENJIOHOCISI B CHCTEMi ONaJIeHHS

Meta po0OTHM: HABUYUTHCS PO3PaXOBYBATH, HAJAIITOBYBATH Ta aHali3yBaTU
pob6oty ACK temneparypu 3BOPOTHOTO TEIIOHOCISI.

IixroroBka 10 BUKOHAHHS PO0OOTH

Jl1ig BUKOHAHHS JaHOi 1abopaTopHOi poOOTH MOMEPEeIHbO CIil 03HAHOMHUTUCH
3 TEXHOJIOTIYHUM IMPOLECOM OTPUMAaHHS TEIUIOHOCIS 3 TeMIepaTyporo 3TiTHO
TeMIepaTypHOMy Trpadiky MepekHOI BOAU. YSICHHUTH MOXXIJIMBI BUMOTH JIO POOOTH
takux ACK. IToBTOpUTH METOIUKH OTpUMaHHS MapaMeTpiB HAJIAIUTYBaHb CUCTEMHU
KEepYyBaHHS.

[Ticas ompamioBaHHs LMX BIIOMOCTEH, MJii OTPUMAHHS JIOMYCKYy [0
7a0opaTopHOi pOOOTH, CTYJEHT IOBUHEH MaTH MIArOTOBJIEHUN MPOTOKON [0
1abopaTtopHOi poOOTH, 1110 MICTUTH 1H(OpPMAIIitO MPo:

* TEXHOJIOTTYHHUI MPOIIEC OTPUMAHHS 3BOPOTHOTO TEIUIOHOCIS 3 TEMIEPATYPOIO
3T1IHO TeMIIepaTypHOMY Tpadiky;

* CTPYKTYpPY CUCTEMHU KEpyBaHHs Ta aJrOpUTM ii poOOTH;

* BUMOTH JI0 pOOOTH CUCTEMU KEPYBaHHS;

* METOJIMKY OTPUMAaHHS MapaMeTpiB HaJAIITyBaHb CUCTEMU KEPYyBaHHS.

Xix podoru
1. Po3paxyBatu mnapamerpu perymaropiB ACK Ttemneparypu 3BOPOTHOIO
TEIJIOHOCI CUCTEMH ONAJICHHS.
[TapameTpu 00’ €kTa B3SITH 3 pe3yJIbTATIB MEPIIOT TAOOPATOPHOT POOOTH.
2. Tlicas BMUKaHHS CTEHAY 3a/1aTH TTapaMeTpU MOJIENI CBOTO BapiaHTy.
3. BcranoButu po3paxoBaHi apaMeTpH HaJAITYBaHb KOHTPOJIEpa.

JIJisi BCTaHOBIIGHHS TapaMeTpiB CTAOLII3yIOUOTO Pperyisaropa Ciij 3aiTH B
MeHIO KoHTpojepa: «Hacrpoiikm» — «UHK. MeHwo» — «Kondgurypanus» —
«Per. k. orom1. 1» — «3akon per. ki1.» — «Hactp.» 1 BcTaHOBUTH TUI «Py4H.)».
[Ticnst yoro B po3auii «3aKoH per. KJ.», BuOpapimu nyHKT «Pydyn. HacTp.», MmoxxHa
BCTAaHOBUTH TUT 3aKOHY peryitoBanHs ("3akon") Ta ioro mapamerpu ("Km", "Tu").

[ToxiOHi nmii 3 KOPErylouuM PEryasiTOPOM MOKHA MPOBECTH, BUOPABIITN MYHKT
MeHio «Hacrpoiikn» — «UHxK. MeHIO» — «Kondurypauus» — «Per. Ki. oTomi.
1» — «3akoH Kop. per.»

4. BCTaHOBUTH aBTOMAaTHYHUHN PEXUM KEPYBaHHS CUCTEMOIO OTIAJICHHSI.
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Sxmo cBitnomion «SYSTEM 1» ropuTh 3e€HUM CBITIOM, TO CHCTEMa OITaJICHHS
3HAaXOJUTHCS Yy aBTOMaTHUHOMY pexkuMi. Skmo ceitnoaioq «SYSTEM 1y» roputs
YepBOHUM CBITJIOM, TO HeoOXimHO HatucHyTu JiBy KHOmKy «AUTO/MANUALY
KOHTpoJiepa, npH 11boMy cBiTiIoni0 «SYSTEM 1» moBuHEH 3aropiTUCh 3€JICHUM
a00 >xoBTUM cBITIIOM. k1o cBiTioaion «SYSTEM 1y 3aropiBcs abo TopiB )KOBTUM
CBITJIOM (JIUCTAHIIHHUM PEXHUM), TO HEOOXigHO mapamerpy «Pek. oTom» MeHIO
koHTpoaepa «Tekymme mapam-pbl» =@ «HacTpoiiku» BCTaHOBUTH 3HAYCHHS
>ABT<, 1ipH oMy cBiTioaion «SYSTEM 1» 3aroputscs 3enenuM cBiTiiom. Takox
3 IMCTAHIIHOTO Y aBTOMAaTHYHUN PEXHUM CHCTEMY OMaJIEHHS MOXKIIMBO TMEPEBECTU
kHOMKOI0 31 SCADA - iporpamu.

5. 3HATH TEepexiHI XapaKTePUCTUKU MO KaHaly 30ypeHHsS-BHXIJl Ta 3aBIaHHS-
BUXI1]I.

JUist  AOCHDKEHHST TEepeXiJHUX TPOLECIB MO KaHaly «3aBIaHHI-BUXII»
HEOOX1IHO 3MIHMTU 3aBIaHHS TEeMIIEpaTypu 3BOPOTHOTO TEIUIOHOCIA. Jlis 1poro
HEOOXI1THO BIJKIIFOUWTH PETYJIOBaHHS 3a ONMATIOBAIBHUM Ipadikom, TO MEPEUTH Ha
peryiioBaHHS 3 TOCTIHHOIO 33JaHOI0  TEeMIlepaTypor. 3MiHa TmapameTpa
peryitoBaHHs — 3AicHIOeThC  mapamerpoM  «I'paduk» MeHO  KOHTpoJiepa
«Hactpoiikn» =2 «UnxkeHep. MmeHw» = «Konpurypauus» = «Hactp oTomim».
[Ilo6 mepeilT Ha peryJtOBaHHS 3 MOCTIHHOIO 33JaHOI0 TEMIIEPATypOr0 HEOOX1THO
napametpy «['padux» 3amaTu 3HAUYCHHS «HeT». 3MIHA 3aBJaHHSA TEMIIEPATYpH
3BOPOTHOT'O TEIUIOHOCIS 311HCHIOEThCS TapameTpoM « Todp. 3a1» MEHI0 KOHTpoJiepa
«Hactpoikmn.

JIns  JoCHiMKEHHST MEPeXiIHOro Tpolecy Mo KaHaly «30ypeHHs-BUXI»
HEOOXITHO HaHeCTH 30ypeHHs UUIIXOM 3MIHM TEMIEepaTypd HaBKOJIHUIIHBOIO
cepenoBuia y BikHi mozeni (Mad. 4).

3HATH TEpexigHl XapaKTePUCTUKU MO KaHaTy 30ypeHHS-BUXIJ 1 3aBIaHHS-

Buxig. OTpuMaHi pe3yJbTaTh MOXKHA TMOJUBUTUCS B apXiBl JaHUX . Y Bumangy
HU3BKOT SKOCTI MEPEXITHUX MPOIIECIB 3pOOUTH KOPEKIIiI0 MapaMeTpiB HAIAIITyBaHHS
CUCTEMU J0 OTPUMAHHS MPUHUHATHOI SKOCTI PETYIFOBAHHS.

O0poOka pe3yabTariB
1. JleranmpHo ommcatu PpoOOTYy CHUCTEMH YIPABIIHHA TEMIIEPATypOIO
3BOPOTHOI'O TETUIOHOCIS.
2. HaBectn OCHOBHI KpPOKM OTpHMaHHS IMapaMeTpiB HaJalITyBaHb CHUCTEMHU
KEepyBaHHS.
3. BuzHauuTH OCHOBHI MOKA3HUKH SKOCTI MEPEXIAHOTO MPOILIECY.
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4, Jlmsi  OCTaTOYHUX TEPEXiJHUX TIPOIECIB HABECTH IMMOBHUU  CIHCOK
HaJalITyBaHb KOHTPOJIEPA, SIKI CTOCYIOTBHCS JOCTIHKYBAaHOI CHCTEMHU YTIPABIIIHHSL.
[le#i crMcoK TMOBMHEH MAaTH BCl HAJAIMITYBAaHHS BKJIIOYAIOYM 30HY HEUYTJIMBOCTI,
napametpu PO, 3axucry, TOII10.

5. Ha ocHOBI nepexigHUX KPUBHUX B 3aMKHYTIH CUCTEM1 3pOOUTH BUCHOBKH PO
SKICTh pOOOTH CHCTEMU KEPYBaHHS 3 TOUKH 30py MPU3HAYCHHS CHCTEMH OITaJICHHS Ta
XapakTep TWHAMIYHUX TPOIECIB B CHCTEMI.

Koutpoabhi 3anuTanas

1. 3a sIKOI0 METOAMKOIO OYJIM OTPUMAaHI IMapaMeTpH peryssrTopa?

2. Yu BIAMOBIJAIOTh TMOKA3HUKU SKOCTI MEPEXITHUX IMPOIIECIB BUCYHYTUM
BUMOTaM?

3. SIk1 30BHIiIIHI 30ypeHHSI MOXKJIMBI B aBTOMaTHU4HIN cUCTEMi?

4. SIxi BUMOTH 710 PETYJIIOBAHHS TEMIIEPATyPH 3BOPOTHOTO TEILIOHOCIS?

5. SIxi mepeBaru Mae MpolEeC PEryIloBaHHA TEMIIEpAaTypu B CUCTEMI OMaJCHHS
110 TeMIIepaTypi 3BOPOTHOTO TEIIOHOCIS IO KaCKaH1i cxemi?

6. SIkuM YMHOM peai30BYETHCS EHEPro30epeKEHHs B CUCTEMAX OMaICHHs?

7. SIKMM YMHOM CHCTEMa BKJIIOYAE€ThCA B pOOOTY?
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JTOJATOK A
PEAJII3OBAHI ®YHKIII ACYTII

KoHTpoJb Ta KepyBaHHS.

B paniit ACY TII peanizoBaHO KOHTPOJb HACTYHMHHX TEXHOJOTIYHHUX
napaMeTpis:
Thoxren — TEMIIEpATYpa MOJAABAILHOTO TETUIOHOCIS B cuctemy ['BII;
Tasop.rsn — TEMIIEPATYPA 3BOPOTHOTO TEIIOHOCIA 3 cuctemu ['BII.

B cucremi I'BIl € Tumbku OoAMH BapiaHT peryJjlOBaHHS IMapaMeTpy, TOOTO
PEryJIIOBAHHS TEMIEPATYPH MO1aBAIbHOI BOAU. TOMY B MEHIO KOHTPOJIEPA BIACYTHIM
BUOIp PEKUMIB PETYJIFOBAHHS, SIKUI € JUIsl CACTEMH OIaJICHHS.

1. Hupkyasiuiiini nacocu cucremu I'BIL.

B cucremi I'BII npaiitoe TIbKK 0OMH HACOC — pOOOUNH, 1HIITUN HACOC BUKOHYE
byHKIIIT pe3epBHOrO 1 BMUKAETHCS B pa3i aBapii pododoro ((hyHKIIis Ipaltoe TUIbKU B
aBTOMaTUYHOMY pexuMi pobotu cuctemu ['BII). Bubip pobouyoro Hacoca
3IIHCHIOETRCS 3 MeHIO KoHTposiepa « Hacrpoiiku» = «Hac.I'BCy:

« 1pad — 1-it Hacoc poOoumii;
o 2pad — 2-ii HacoCc poOOUHH.

Takox mMoxuBa 3MiHa pooouoro Hacoca 31 SCADA — cuctemu.

B pyunomy abo aBromatudHOMY pexxkumi podotu cuctemu ['BII 115t BBIMKHEHHS
poboYyoro Hacoca HeOOXiHO HaTHCHYTH mpaBy KHONKy «START/STOP»
KOHTpOJIepa, IPHU I[bOMY HACOC BMHUKAETHCS 1 3aTOPAETHCS 3€JIEHUM CBITJIOI10 Haj
npaBoto kKHOMKOK «START/STOP» kouTponepa. i1 BAMKHEHHST poOOYOTr0 Hacoca
HEOOXITHO 3HOBY HATUCHYTH mpaBy KHONKY «START/STOP» kouTponepa, mpu
IbOMY HAacoC BHMHUKAE€TbCA 1 TacHe CBITJIOAION HaJ TMPABOK  KHOIKOK
«START/STOP» xontpoepa.

B gucranmiiinomy abo aBTomMaTHuHOMYy pexumi pobotu cuctemu ['BII
BBIMKHEHHSI Ta BAMKHEHHsI pob6o4oro Hacoca MoxuinBo 31 SCADA — cucrtemn.

Hapamempu yupxynayiiinux nacocie cucmemu I'BIT
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HanamtyBanus mapaMeTpiB  UUpPKYyJSUidHUX  HacociB  cuctemu [ BII

3IIACHIOEThCS 3 MeHIO KoHTpoisiepa «Hacrpoiikm» = «UHKeHep. MeHI0» P
«Koudurypauus» = «Hacocsl 'BC» sike MiCTUTh TyHKTH:

Bp. mycka — yac mycKy UMPKYJSIIAHUX HACOCIB, BUKOPUCTOBYETHCS IS

KOHTPOJII0O POOOTH IUPKYJIALIMHUX HACOCIB; SKIIO MPOTATOM LOTO Yacy MicCIs

BHUJIaul KOMaHIM BBIMKHEHHS Hacoca Ha BIJMOBIJIHMA BXiJ KOHTpoJjepa He

NPUXOJUTH CUTHAJ, IO MiATBEPIXKY€E BBIMKHEHHS, TO (POPMYy€ETbCS aBapiitHUiA

CUTHAI «ABapisi HupKy.Jasuiiinoro Hacoca 1 (2) I'BIl»;

CMeHa — miepioJl aBTOMaTUYHOI 3MiHH pOOOYOTO Ta PE3EpPBHOIO HACOCIB, IS

3a0e3MeYeHHs PIBHOMIPHOTO HAMpPaIlIOBAHHS:

» JleHb — aBTOMAaTHUYHA 3MiHA BUKOHYETHCS KOKHUM JieHb 0 10:10;

= Henesist — aBTOMaTH4HA 3MiHA BUKOHYETHCS KOXKHUM moHe 1ok o 10:10;

= Mecsilf — aBTOMaTU4YHa 3MiHA BUKOHYETHCS KOXKHHUM TMEpPHINH MOHEIITIOK
micsig o 10:10;

* 3anp — aBTOMAaTH4YHA 3MiHA HE BUKOHYETHCS;

Pect. muT — aBTOMAaTUYHMUI TEpe3amyck poOOYOro MUPKYJAIIHHOIO Hacoca

TicJis 30010 3 )KUBJICHHI:

* 3anp — aBTOMAaTUYHUMN [Tepe3aycK 3a00POHEHO;

* Pa3p — aBTOMaTUYHUM I1€pE3aIlyCK J03BOJIEHO;

Pect. CX — aBTOMartuyHu# Mepe3amyck poOodoro IUPKYJAIINHOTO Hacoca

MICTISt 3aXUCTY BIJ «CyXOTO XOIIy»:

= 3anp — aBTOMaTUYHUH Tepe3anyck 3a00pOHEHO;

= Pa3p — apTOMaTUYHUN TIepe3amnycK J03BOJIEHO.

Peryarorounit ki1anan cucremu I'BIL.

IHapamempu 6ukonaeuo2o0 mexaunizmy pezynwiouozo kianana cucmemu I'BIT

HanamryBanHs mapaMeTpiB BUKOHABYOIO MEXaHI3MY PETYJIIOI0UOro KianaHa

cucremu ['BII 3milicHioeThest 3 MeHIO KoHTposiepa «Hacrtpoiikn»y = «WHkeHep.
mMeH0» 9 «Kondurypauus» = «Per. ki. I'BC» = «Ilap-pbl per. Ki» ske
MICTUTh ITyHKTH:

Tun — Tun KepyBaHHS BUKOHABUUM MEXaHI3MOM PETYJIIOI0YOro KiiarnaHa:

" AHAJOr — BHUKOHaBYMH MexaHi3M 3 aHajoroBum (0-10)B kepyBaHHSIM
(BUKOPHUCTOBYETHCS B TAOOPATOPHUX POOOTaX);

» IMn — BUKOHABYMM MEXaHI3M 3 IMITYJIbCHUM KE€PYBaHHSIM;

MuH. moJa — MiHIMaJIbHE TOJIOXKEHHS (TUltbku 11 BM 3 aHamoroBum

KEpYBaHHSIM);
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o Makc. moJ — MakcHUMajbHE IIOJIOKEeHHS (TUIbkH 111 BM 3 aHamoroBum
KEpYBaHHSM);

« U 0% - BuximHuii curHan KoHTposiepa (B BoyibTax) Imo BiamoBimae 0%
BIIKPUTTS Ki1anaHa (Tutbku 111 BM 3 aHaJIOTOBUM KEpyBaHHSM);

o« U 100% - BuxigHuii curHaig KoHTpoJjiepa (B BosbTax) mo Bigmosizae 100%
BIIKPUTTS Ki1anaHa (Tutbku 1j11 BM 3 aHaJIOrOBUM KEpYBaHHSM);

« Bp. xoaa — yac npoxofy KianaHa 3 OJHOTO KpaWHBOTO MOJIO0XKEHHS B 1HIIIE;

o MuH. MuMn — yac MiHIMAJIBHOTO IMITYyJIbCY, IIO BUAAETHCA Ha KIamaH 3
IMITYJIbCHAM KEPYBaHHSM;

o Pex. K1 — pexxuM KianaHa sIKII0 BUMKHEHI HUPKYJISAIRHI HACOCH:
* YcTaH — KIIanaH 3aKpUTo;
* PeryJ — KJanaH npoJIoBXKY€ PEryIIOBaHHS TEMIEPATypPH.

Jlns perymorouoro kiamaHa cucremu I'BIT HeoOXimHO HajmamTyBaTH IEpioj
KOHTPOJIBHOTO MPOroHy 3 MeHIO KoHTposiepa « HacTpoiikn» = «AHKeHep. MeHI0»
= «Koupurypauus» = «Per. kia. TBC» = «IIporon»:

* JleHb — KOHTPOJIBHUN IPOIOH BUKOHYETHCS KOKHUMI 1eHB 0 3:00;

* Henesisi — KOHTPOJIBLHUN MTPOTOH BUKOHYETHCS KOKHUM moHe 110K 0 3:00;

* Mecsill — KOHTPOJIbHHM TPOTOH BUKOHYETHCS KOKHUM TEPIIMNA TOHEIITIOK
Micss o 3:00;

* 3anp — KOHTPOJbHUM MPOTOH HE BUKOHYETHCS.

Hanawmyeannsn 3axkony pezynreanuusn 6 cucmemi I'BIT

Jlnsg perymroBaHHS TemIleparypd BOAW, WO Iojaerbcsa B cucremy ['BII
HEOOXITHO HaNAIITyBaTH 3aKkoH. HamamryBaHHS 3aKOHY 3HIMCHIOETBCS 3 MEHIO
kouTposiepa «Hacrpoiiku» = «HUHxkeHep. MeHI0» = «Konpurypamus» = «Per.
k1. 'BC» = «3akoH per. ki1». MeHIO BKIIOYA€ HACTYIHI ITyHKTH:

o Hacrtp — BapianT HamamTyBaHHS 3aKOHY:
* Py4H — mapaMeTpu 3aKOHY 33J1al0ThCSl BPYUHY;
* Meaj — HanamTyBaHHS [JI1 TOBUIBHHX CHCTEM (BEJMKI 00’€MH BOJH,
IHepITIHHI TaTYUKH );
* Hopwm — HanmamTyBaHHS JJI1 CUCTEM 31 3BHUalHUMHU ITapaMeTpamu;
* BpicTp — HaJamITyBaHHSA Ui IIBUJIKUX cUCTeM (Majli O00’€MH BOJH,
MaJIOTHEPIIHI TaTUYHKH ).
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Sxmo obpatu Bapiantu «Meni», «Hopm», «BbICTP», TO BUKOPHUCTOBYIOTHCS
nepeaBU3HAYCH] MapaMeTpH 3aKOHY, IO 3alucaHl B MaM’sTi KOHTpojepa. SKio
oOpatu BapiaHT HajamTyBaHHS «Py4H», TO BHUKOPHCTOBYIOTHCS IMapamMeTpu, IO
3HaXOJAThCS B MEHIO PyYHOI'O HAJIAIITYBaHHS «Py4H. HacTp»:

o 3aKOH — THUI 3aKOHY PETYJIIOBAHHS:
* Umn/II - 3axoH perymntoBanHs «IMimynbc-nay3a»;
* TIN — nponopiiiiiHO-1HTErpaIbHUI 3aKOH PETYTIOBAHHS;
= TIJI — nponopiiiiiHo-audepeHiHnN 3aKOH PEeTyIIOBaHHS;
* TIU/] — nponopiiiitHO-1HTerpaibHO- I (DEePEHITIITHII 3aKOH PETyIIOBaHHS.
o Kn — xoedirieHT mponopuiiHoCTi;
o Twu —yac iHTerpyBaHHS;
o Tn— yac nudepeniiropanus;
o Hut.mud — inTepBan audepeHIitoBaHHs;
o HmmyJabc — BeMYMHA IMITYJIbCY AJIS 3aKOHY «IMmysbc-miay3ay;
o Ilepuona — nepiox perytoBaHHS;
o 3ona HY — 30Ha HEUYTIMBOCTI.

HaxkoruieHHs1 Ta 30epiranHsi JaHUX

JlocTyn 10 1aHKWX PO KOHTPOJIHOBaHI MapaMeTPU Ta PO XiJ TEXHOJIOTTYHOTO
MPOIIECY MOYKHA OTPUMATH Yepe3 TPEHIU B HIKHIN yacTuHi BikHa SCADA-cuctemu

ab0 yepe3 apxiBHI JlaHi :

@®opMyBaHHA CUTHAJIB aBapil
B xoHTposepl peasiizoBaHi Taki aBapii:
o «Asapus H1-I'» — aBapis uupkyssauiiiHoro Hacocy 1 cucremu I'BIT;
o «Asapus H2-I'» — aBapis uupkyssiiitHoro Hacocy 2 cucremu ['BII;
o «ABapus I'-cx» — «cyxult Xi1» UpKyIsiitHuX HacociB cuctemu ['BIIL.

[Ipu BuHUKHEHHI Oyab-sSKOi aBapii 3aropse€Tbcs  CBITIOAION —«aBapis»
KOHTpoJiepa. [[s mepernsay HassBHUX aBapiii HEOOXITHO MEPEHTH J0 MyHKTY MEHIO
«Tekymmue mapam-po» = «ABapum». B 11bOMy BiKHI BigoOpa)ka€ThCs KiIBKICTDH
aKTUBHMX aBapiil. SIKmo aBapii BIJICYyTHI, TO B HMKHBOMY PSIKY BiIOOpaKkaeThCs
«(net)». Jlna meperyisiny CIUCKy aBapiii HATUCHITh KHOMIKY «ENtery, mam kHomkamu
«BiieBo» a00 «BipaBo» neperiissHbTe CIIMCOK aKTUBHUX aBapiil.
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ABapis nupkyasiuiiHoro Hacoca cucremu I'BIL

ABapus mupkymsiiHoro Hacocy cuctemu ['BII 3’sBnsieThest B ToMy pasi, SIKIIO
BIIPOJOBX  yacy IyCKy  LMUpPKyJsAUiiHMX  HacociB  (nuB. «Ilapamerpu
uMpKyJasiniiaux HacociB cucremu I'BII») micns Bujgadi KOHTpOJIEPOM KOMaHIH
BBIMKHEHHSI  ITUPKYJISAILIMHOTO HAcoCy, Ha BIAMOBIIHUM BXIJT KOHTpoOJIepa HeE
NOCTYyIa€ CUTHAJ, IO MiATBEpIKYe BBIMKHEHHS Hacocy (Bif JaBada Tepemany
TuckiB). Ilpu BUHUKHEHHI 1€l aBapli HUPKYIALUIAHUNA HAcOC BUMHUKaeThCcs. B
aBTOMAaTUYHOMY pexumi pobotu cuctemu I BIl, BMuKaeThCs pe3epBHUI Hacoc.

Jlns 3HATTS aBapii UMPKYJSLIKHOTO Hacocy, mepeiaiTe no BikHa «Tekymiue
napam-ps» = «CbeM aBapuml» if HATUCHITH KHOIKY «Enter.

ABapisa «Cyxuil Xim» nupKyJasuiiianx Hacocis cucremu I'BIL.

Asapis «Cyxwuii Xig» nupkysiiaux Hacoci cuctemu ['BII 3’aBisieTbest B ToMy
pasi, SKIIO Ha BIAMOBIAHUI BX1J KOHTpOJEpa MOCTyNae CUTHAJ Bij JaBaya THUCKY B
TpyOonpoBoai mnepen Hacocamu cuctemu ['BIl. Ilpu BuUHHMKHEHHI 1€l aBapii
MPaIOYUN HUPKYJIAIIHHUA HACOC BUMUKAETHCS.

[licnst 3HATTS CUTHANY «CYXHM Xi» 3 BXOJy KOHTpOJEpa, SIKIIO Tepe3amycK
HUPKYJSIIIAHUX HACOCIB TICHS «CyXOoro xojaa» nao3BojieHo (cM. «Ilapamerpm
uMpKyJsaniiiaux HacociB cucremu I'BII»), To aBapiitHa curnamizaiiisi aBTOMaTHYHO
BUMHKAETHCA U pOOOYMI IUPKYJISIINHUN HACcOC TNepe3amyCKaeThCsl, SKIIO BiH
IpaIlOBaB /10 BUHUKHEHHS aBapii. SKIo nepe3amyck HUPKYJISALUIHHUX HACOCIB MICHS
«CYXOTO XOAy» 3a00pOHEHO, TO JJIsl 3HSITTS aBapiiiHOl CcUTHami3aIli HEOOX1THO
nepeitu 10 BikHa « Tekymmue mapam-pol» = «CbheM aBapul» i HATUCHYTH KHOTIKY
«Entery, micns 3HUKHEHHS CUTHATY «CYXUH XOa» 3 BXoAy KoHTpoJepa. [Ipu mpomy
poOoUMii HACOC aBTOMATUYHO HE MEPE3ayCKAEThCS.
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JNOJATOK B
3ATAJILHUIT ONIUC KOHTPOJIEPA

EjeMeHTH KepyBaHHA Ta iIHAMKALIL

| ‘ |

[— 1
( O @) Waterheat-51
START : i
SSTT‘:)';T : ST‘:) o Esc ) Enter )
SYSTEM 1 () O SYSTEM 2 - B
AUTO AUTO \ - 58
MANUAL / MANUAF / O O O y
= POWER ALARM FAULT N

KoHTposep Mae HacTymHi €JIIEMEHTH KEpyBaHHS ¥  BiIOOpaKEHHS -
PIIKOKPUCTATIYHHUM 1HAUKATOP 1 KHOTIKH.

PinkokpucTamyHuii 1HIAUKATOP CKIIAJIA€ThCS 3 JIBOX PSAKIB MO 8 CHMBOJIB Y
KoXkHOMY. [lepmmii psSoK BUKOPHUCTOBYETHCS IS BiIOOpaKEHHS HA3BU MapameTpy,
IPYTUH PSIOK — I BiOOpaKEHHS 3HAYEHHS ITLOTO IMapaMeTpy. [HamkaTtop mae
MIJCBIYYBaHHS, SIKa BKJIIOYAETHCSA MPU HATHCKAHHI OyAb-sIKOT 3 KHOIMOK YIPABIIIHHS,
Ta BUMHKAETHCS SKIIO KHOMKK Ha KOHTPOJIEPl HE HATUCKAIUCS MTPOTATOM 3 XBUJIUH.

IIpu3HayeHHs KHOIOK.

Jlisa xnomka «START/STOP» npusHaueHa ais BBIMKHCHHS Ta BHMKHCHHS
po0OOYOro MUPKYJISIIHHOTO HACOCAa CUCTEMHU OTIAJICHHSI.

Jlisa xHomka «AUTO/MANUAL)Y» mnpusHaueHa s TEpEMHUKAHHS MK
peKMMaMU yIIPABIIiHHS CHCTEMOIO OTaJICHHSI.

[TpaBa xHomka «START/STOP» npusnadeHa aiisi BBIMKHEHHsS Ta BUMKHCHHS
poboyoro IUPKYJIsLiiHOro Hacoca cuctemu [ BII.

[TpaBa knomka «AUTO/MANUAL)Y mnpusHaueHa IS TEPEMHKAHHS MK
pexxumamu ynpaiinHasg cuctemoro ['BIT.

Knomnka «ESC» mpu3HaveHa /711 BUKOHAHHS HACTYITHUX JT1H:

® TEpPEMIIICHHS Ha OJNH PIBEHb BIOPY B MEHIO;

® BiJMiHA pelaryBaHHs MapameTpy.

Knomnka «Entery npusHadena jj1si BUKOHAHHS HACTYITHUX JTIHA:

® [EepEeMIllleHHs Ha OJWH PIBEHb BHU3 B MEHIO;
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e BUOIp MapaMeTpy B MEHIO;

® BXiJl B peXKUM peJlaryBaHHs MapameTpy;

e 30epeKeHHS HOBOTO 3MIHEHOTO 3HAUEHHS PEarOBaHOTO MapaMeTpy.

Knonka «BJjieBo» nmpu3HaueHa i1 BUKOHAHHS HACTYITHUX JTIH:

® [IEPEeMIIlIEHHs MO CIHCKaM IapaMeTpiB BIIBO — MEpeXiJl 10 MOMNepPeaHbOro
MYHKTY MEHIO Ha IOTOYHOMY PIBHI;

e 3MCHILEHHS 3HaYCHHs peAaroBaHOro MapameTpy;

® 3MEHIIEHHS BUXIJTHOTO CUTHAITY yripaBiiHHa BM B pydyHOMY pexxumi.

Knonka «BrnpaBo» nmpu3HaueHa AJi1 BUKOHAHHS HACTYITHUX 1!

® [IEpEMIlICHHA MO CIHCKaM MapaMmeTpiB BOPaBO — MEpPeXil 10 HACTYIHOTO
MYHKTY MEHIO Ha TOTOYHOMY DPiBHI;

e 30UIbLICHHS 3HAUYEHHS PEJaroBaHOTO MapameTpy;

e 30UIBIICHHS BUX1JIHOTO CUTHATY yIpaBiiHHSI BM B pydHOMY pexuMi.

Joctyn 10 ¢pyHKuUii i MEeHIO

MeHI0 KOHTpoOJIepa OpPraHi30BaHO y BUTJISAI OaraTOpiBHEBUX IUKIIIYHUX CIIHUCKIB.
Jlnst BXomy B A€sIKI MYHKTH MEHIO MOTPIOHO BBECTH Mapotib kopuctyBaya («1111»)
a00 1HXXEHEepHUHN NapoJib («2222).

[TepeminieHHs: MO MEHIO 3A1MCHIOETHCS KHONKAMU ympaBiiHHA: «ESC», «Entery,
«BrpaBo» 1 «BjaeBo». Ilpu poOOTI KOHTpoJiepa, Ha HOTO I1HAMKATOPI 3aBXKIU
B1JIOOPaYKAETHCS OJIMH 3 MYHKTIB MEHIO.

Knonkamu «BseBo» abo «BnpaBoy 3M1MCHIOETHCS UKIIYHE TEPEMIIICHHS MK
MyHKTaMUd MEHIO B TOTOYHOMY piBHi. J[Jig TOTrO 11100 yBIWTH B IyHKT MEHIO (TIEpelTH
Ha pIBEHb YHH3) — HATHCHITH KHOMNKY «ENnter». Jlng Toro mo0d mMoBEpHYTHCH 10
0aThKIBCHKOTO MYHKTY MEHIO (IIEpEUTH Ha PIBEHb BrOPY) HATUCHITH KHOMKY «ESC».
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