Pe3rome

B nauane 2014 roga pykoBoactBo VKG mocraBuiio 3agady aBTOMaTH3AIMU TPOIECCa OTKAUYKH
CTOYHBIX BOJ Ha toxHOW cranuuu VKGENergia. ABTOp JaHHOH 3aKIIOYUTENLHONH PabOTHI

Y4aCTBOBAJI B PCUHICHUHA 3TOM 3aJa4du.

B nanHo#i paGote npencTaBisieTcs TEXHOJIOIMYECKOE PELIeHHE 0 aBTOMaTH3alluu Ipolecca
OTKAa4yKH, IPOU3BOAMUTCA BBIOOP O00OPYAOBaHMS JUIsl CIEXKEHMsS 3a IPOLECCOM M €ro
ynpasineHnueM. llepBas riaBa oTBeleHa aHaIU3y OOBEKTAa YIPABICHHUA — CHCTEME OTKAYKU
CTOYHBIX BOJ. OTa IjaBa HAa€T oOllee NPEACTaBICHUE O IPOLECCe OTKAYKH, 3HAKOMUT C
00opyZI0BaHUEM, KOTOPOE HUCIOJIb30Baoch Ha KoHel 2013 roja, a Takyke MO3BOJISIET BBIICIUTD

caa0ble CTOPOHBI ,Z[aHHOI>'I CHUCTCMBI.

BTOpaH IllaBa IIPCACTABJIACT co00H TEXHOIOTMYECKOE pEeIICHUEC, KOTOPOC II03BOJIUIIO OBl
H30aBUTHCSA OT HEAOCTATKOB CHUCTCMbI PYYHOI'O YIIPpABJICHUA. I[JIH HarJLIIHOCTH IIPpUBCACHA
INpUHOUIIMAJIbHAAg CXEMa HOBOM cuUCTeMbI. IIoMHUMO 3TOr0 B ATOM Ke IJIaBe IMPUBOAUTCA CIIMCOK

o0opynoBaHusl, HEOOXOAMMOTIO JJIs pean3alliy NOCTaBICHHON 3a/1auH.

Tperbs rnaBa COCTOMT M3 TPEX ANTOPUTMOB YIPABICHUS HOBOM CHCTEMOM, BKIIFOUYANOIIHUX KaK
py4HOE, TaK U aBTOMAaTUYECKOE YIIPABIICHHUE, & TAK)KE YIPABJICHHE HACOCOM, OTKAYUBAIOIIUM

BOJly U3 MPHUSMKA.

B uyerBépToii rnaBe coaepkUTCS HMHPOpMaLus O HUXKHEM U BepxHeM ypoBHiIX ACYTII,
BKJIIOYAIOIMI B ce0si TEeXHWYECKHE MapaMeTPHIKOHTPOJUIEpa M JONOJHUTENbHBIX MOJYJeH,

BBIOpAHHBIX JJISl pELICHUs 3TOM 3a1a4u.

B nsaroii rimase HaXoaAuTCsa OIIMCaHHUEC CHUCTCEMBI CUTHaJIM3allun U OHOB@HIGHI/If/i, YCTAaHOBJICHHBIX

Ha IIyJIbTE ONepaTopa U B CaMOl HACOCHOM CTaHIUU.

[llectas rmaBa MOCBSIIEHA YIPABIECHUIO MPOIECCOM OTKAYKH CTOYHBIX BOJC momoiibio HMI-
MaHEJH, MTOCPEICTBOM KOTOPOM MOYKHO CIIEUTHh 32 COCTOSIHUEM CHCTEMBI U HEMOCPEICTBEHHO

YIIPaBIISATH €10.



[Ipoekt cocrour w3 7 1iaB, npu dStoMm umeer 19 pucynkoB u 8 Tabmum.

CnucokauTepaTypbICOAECPKUT / HICTOUYHUKOB.



Resumee

2014 aasta alguses VKG juhend pane (lesande Lduna jaami jaatme veepumpamise protsessi

automatiseerida. Lopliku t66 autor osales selle tlesande otsuses.

Selles t66s on esitatud veepumpamise protsessi tehnoloogiline otsus ja jalgimise ja juhtimise

seadme valik.

Esimises osas on mé&aratud juhtimise objekti analiilise - veepumpamise susteemi. See peatuik
annab veepumpamise protsessi kontsepsioon, tutvustab seadmega, mida kasutati enne 2014

aasta, ja veel naitab nork kohad selles siisteemis.

Teine osa esindab tehnoloogilise otsus, mis vdimaldab vabaneda manuaalse kontrolli ndrga koha.
Selguse mdttes on viidud protsessi printsipiaalne skeem. Veel on lisatud informatsion

seadmetest, mis on vaja otsuse realiseerimis.

Kolmas osa koosneb kolm susteemi juhtimise algoritmidest, mis sisaldavad manualse,

automatilise, kui ka auku veepumpade juhtimise algoritmi

Neljas osas on maératud infot madala ja kdrge APCS tasest ja seadme tehnilised valikud, mis oli

valitud et lahendada Uilesande.

Viies osas on seotud signalisatsiooni siisteemi kirjeldus. Signalisatsioon on paigaldatud operatori
konsoolil ja pumplas.

Kuues osa sisaldab HMI-panelli informatsion. Ta on kasutatud et jalgida ja kontrollida protsessi.

Diplom koosneb 6 osast, 19 pildidest ja 8 taabelitest.



Summary

In the beginning of 2014 headship of VKG set a task to automate draining water pumping

process on VKG Energia South station. Author of this final work took part in solving this task.

This work represents technological solution for pumping process automation and choice of

tracking and controlling equipment.

First part contains analyses of operated object - draining water pumping system. This part gives
concept of process, introduce equipment which had been used till 2014, and also shows weak

sides of system.

Second chapter - technological solution, which could help to dispose of manual control

weaknesses.

For clarity is given schematic of new system. Besides this in this part is given list of equipment,

which is needed to implement solution.

Third part represents three algorithms of control, containing as manual as automatic, and also

algorithm of additional tank's pump control.

In fourth chapter is contained information about low and high levels of APCS, including

technical parameters of controller and additional modules, chosen for solution of this task.

Fifths part represents description of alarm system, which is placed on operators console and in
the pump station.

Sixth chapter contains information about chosen HMI-panel, that helps to monitor the system
and control it.

There are 6 chapters, 19 pictures and 8 tables in this project. List of literature contains 7 sources.



