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2. The scientific bases of complex monitoring of the energy efficiency of facilities of water supply enterprise

Pedepar:

1. Incepralist NpUCBsAY€HA BUPILIEHHIO TPO6JIEMH MTiABUILIEHHS PiBHS €HEProe(EKTUBHOCTI 00'€KTiB
BOZOIPOBIZHOrO rOCNOAPCTBA LJISIXOM PO3BUTKY TEOPii MOHITOPMHIY eHEProe(PeKTUBHOCTI Ta iHTErpyBaHHs HOT0O
IPOLENyYP i pe3yJbTarTiB iX 3aCTOCYBaHHS B CUCTEMY €HEPrOMEHE)KMEHTY 3 yPaXyBaHHSIM OCOOJIMBOCTEN
(YHKLiOHYBaHHS 00’€KTIB BOJONIOCTAaYaHHs. 3alIpONIOHOBAHO MEXaHi3M OIliHIOBaHHSI PiBHs eHeproeeKTUBHOCTI,
SIKUI 6a3yeTbCsl HA KOHLIEMLii 6eHUIMApKIHTY i nepezdadae KibKiCHy i KiCHy OLIiHKy Ta Kyacuikalio 06'eKTiB
IJISIXOM MOOYZ,0BU MeX €HeproeeKTUBHOCTI (B T.4, IOOYJ0BAaHUX 3 YPAaXyBaHHSM IITYYHUX €TAJIOHIB,
copMOBaHUX Ha OCHOBI KpallluX 3HaY€Hb [IOKA3HUKIB), 110 J03BOJISIE BPaxyBaTU YMOBU (PYHKIIIOHYBaHHS 00’€KTY,
OLIIHUTU piBE€Hb €HEProe(EeKTUBHOCTI, C(POPMYBATH 3aBJAHHS Ta BUSIBUTHU LIJISIXU MOTO MiBUILIEHHS. PO3p006yeHO
IpoLEeNypYy IJIAHYBAaHHSI €JIEKTPOCIIOKMBAHHS 00'€KTiB BOJONIOCTAYaHHS, sIKa 6a3yeThCsl Ha 3aCTOCYBaHHI HA60PY

6araTodakTOPHUX MOIEeJIeN eJIeKTPOCIIOKUBAHHS, [TI0OYIOBAHUX IIJISI TUIIOBUX YMOB POOOTU 00 EKTY IIJISIXOM
b



IPYIIOBOTO ypaxyBaHHS BU3HAYAIbHUX 3MIiHHUX 6230BOr0 PiBHS €JIeKTPOCIIOXKUBAHHS, CYKYIIHICTb SIKUX
cpOopMOBaHO 3 ypaxyBaHHSIM iCTOTHOCTI BIUIMBY 3MiHHUX Ha €JIEKTPOCIIOXUBAHHS, iX 3MiHHOCTI, BUMipIOBaHOCTI,
MOXJIMBOCTI KOHTPOJIIO, i pe3yJIbTaTiB ONKACY BOJONOAAYi, 1110 3abe3nevyye BUBHAUYEHHS 6a30BOT0 PiBHS
€JIEKTPOCIIOXXMBAHHS aJJalITOBAHOTO [I0 KOJIMBAHb MIPOLECY BOAOINOAAYi. 3alIpONIOHOBAHO MEXaHi3M MOHITOPUHTY
KOJIMBaHb BOZOIIONAYi, 3yMOBJIEHUX BIIJINBOM CE30HHUX i COLiaIbHMX YNHHUKIB, 0 nepenbdavae knacudikamio
I060BuUX rpadikiB BUTpATH BOAU 32 JOIIOMOTOI0 ITOOYIOBaHUX KilacugikaTopiB i MpOrHo3yBaHHS J060BOi BUTpaTU
Boau Ta npodins ii mo6osoro rpadika, 1o 103BoJisie BUKOHATU HopmasizoBaHUi ONMC BOJONOAAYI I TUTIOBUX
YMOB pOOOTH 00’€KTY Ta BpaxyBaTy BILJIMB aHOMAJIbHUX KJIIMAaTUYHUX YMHHUKIB. 3alIPOMIOHOBAHO MEXaHi3M
KOHTPOJII0 €(DEKTUBHOCTI €JIEKTPOCTIOKUBAHHS 00'€KTIB BOAOTIOCTaYaHHS, SIKUH Nependadae KOHTPOJIb
€JIEKTPOCIIOKMBaHHS, TEXHOJIOTIYHUX [TapaMeTpPiB BOJOIOAAYi, TOKa3HUKIB eHeproedeKTUBHOCTI, KIiMaTUYHUX
YMHHUKIB Ta BUSIBJIEHHS MOMEHTIB 3MiHM YMOB POOOTH 00’€KTY, 1O Ja€ 3MOTY BUSIBUTU (PAKT 3MiHU €(DEKTUBHOCTI
€JIEKTPOCIIOXMBAHHS, IPUYMHY, 1O il 3yMOBUJIN, TEHIEHLi 10 3MiHU PiBHS eHeproeeKTUBHOCTI, B TOMY YUCI,
IIOPiBHSIHHI 3 KpalllUMU 00'€KTaMU, BCTAHOBUTU MOMEHT i HEOOXiIHICTh KOperyBaHHsI IJIaHOBUX 3HaU€Hb
TEXHOJIOTIYHUX ITapaMeTpiB BOAONOaYi Ta 6a30BOro PiBHS €J€KTPOCIOXKUBAHHS. 3alIpOIIOHOBAHO aCIeKTH
opranisauii iHpopmaliiiHOro 3abe3rnedyeHHs] eHeproOMeHeIKMEHTY, sIKa Iepebaydae iHTerpyBaHHS Pe3yJIbTaTiB
npouenyp 6eHUYMapKiHTy eHeproedeKTUBHOCTI, IIJIaHyBaHHS €J1IeKTPOCIIOKMUBAHHS Ta KOHTPOJIIO HOTo

eeKTUBHOCTI Ta POpMYBaHHS iHPOPMaLiIHOrO IPOCTOPY KOMIIJIEKCHOTO MOHITOPUHTY €eHeproe(eKTUBHOCTI.

2. The thesis is devoted to solving the problem of energy performance improvement of the facilities of the
municipal water supply enterprise by development of the theory of monitoring of energy efficiency and integration
of its procedures and results of their application in energy management system taking into consideration
technological features of functioning of water supply facilities. The mechanism of evaluation of energy
performance, which is based on the concept of benchmarking, was proposed. It provides quantitative and
qualitative estimation and classification of facilities by construction of energy efficiency limits as separating
surfaces (including constructed taking into consideration the artificial standards formed based on the best values
of indicators of real objects). It allows taking into consideration the operating conditions of the facility, assessing
the energy performance, forming tasks and identifying ways to improve it. A procedure for power consumption
planning of water supply facilities was developed. It is based on the usage of a set of multifactor models of power
consumption and the results of a formalized description of water supply, which provides a definition of the energy
baseline adapted to the fluctuations of the water supply process. The models were built for typical operation
conditions of the facility by group consideration of the relevant variables of the energy baseline. The set of
variables is formed taking into consideration the significance of the influence of variables on the power
consumption, their variability, measurability, and ability to control. The mechanism of monitoring of fluctuations
of water supply caused by influence of seasonal, climatic and social factors was proposed. It provides classification
of daily water consumption charts by means of the constructed classifiers and forecasting of daily water
consumption and a profile of its daily chart. This allows performing a description of water supply for typical
operation conditions of the facility and take into consideration the influence of abnormal climatic factors. The
mechanism of control of power consumption efficiency of water supply facilities was proposed. It provides control
of power consumption, technological parameters of water supply, energy efficiency indicators, climatic factors and
detection of moments of change of operation conditions of the facility. This makes it possible to identify the fact of
changes in power consumption efficiency, the reasons that caused it, the change the energy performance, to
establish the need to adjust the planned values of parameters of water supply and energy baseline. The principles
of the organization of information support of energy management, which provides integration of results of
benchmarking, planning and control of power consumption and formation of uniform information space of
complex monitoring of energy efficiency of facilities of water supply system, were proposed.
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