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VK 621.039.532
B.W. KOHBILIWH, P. A. CTPEMEJIJIOBCKHIA
OB30P HOBEMIIINX PA3PABOTOK NACCUBHBIX CUCTEM BE3OINACHOCTHU A3C C
BOAO-BOASAHBIMU PEAKTOPHBIMHU YCTAHOBKAMU

B nmaHHOi1 cTaThe MpoBeieH KpaTKuil 0630p COCTOAHMS Pa3BUTHA MacCUBHBIX cucTeM OezomacHocTH ADC ¢
BOJO-BOJSHBIMI PEaKTOPHBIMH yCTaHOBKaMu, kak Ha Tepputopun CHI' Tak m mupa B unenom. B pabGorte
PacCMOTpPEHbl MMACCHBHBIE CHUCTEMbl ABAPUHHOIO OXJaXASHUS AaKTUBHOW 30HBI M OTBOJA OCTaTOYHOTO
TerioBblaeseHus. B ctaTbe mpencTaBieHbl 1 ONUCAHbl JIEMEHThl MACCUBHBIX cucteM OezonacHocTu 1t ADC ¢
peaktopom Thna BBDP-1000/B-392. Takxke B cTarhe NpoBelAeH 0030p HJIEMEHTOB MACCUBHBIX CHUCTEM
Oe3omacHocTu peakTopoB Thna Advanced Passive (AP), EP-1000, APWR + u IRIS. ChopmynupoBaHb! BbIBOIBI
U 3aaud KOMIUIEKCHOTO MCCIeJ0BaHUA 10 OOOCHOBAHUIO MAaCCUBHBIX cucTeM Oe3zomacHocTu ADC HOBOro
TIOKOJIEHNSI HA OCHOBE MHPOBOTO OTIBITA MPOEKTUPOBAHMSA M SKCILTyaTallii aTOMHBIX CTaHIUH.

KiioueBbie ciioBa: akTHBHAs 30HA, KOPIYC peaKkTopa, MAcCUBHBIE CHCTEMbI 0€30TMaCHOCTH, KOHTAHMEHT,
OCTaTOYHbIE TETUIOBBIACTEHHS.

YK 502.7:504.05:665.612:658.26
B.I1. PO3EH, C. B. BIOBEHKO

CUCTEMA MOHITOPUHI'Y BTPAT BYI'JIEBOJAHEBUX
PECYPCIB HA HA®TOIIEPEPOBHUX 3ABOJIAX

B crarti onucana (QyHKIiOHaNbHA XiMMOTOJIOTIYHA MOJIENIb CUCTEMH YIPAaBIiHHS €Heproe(eKTUBHICTIO i
OCHOBHi €Tamnu BMpPOBaKEHHS Ta (yHKUIOHYBAaHHA CHCTEMH MOHITOPHHIY BTpaT BYIJIEBOAHEBHMX PecypciB Ha
Ha(ToriepepoOHMX 3aBomax. JlaHa cuctema crnpusie epeKTHBHOMY KEpyBaHHIO YCTaHOBKaMH TIepepOOIICHHS
BYTJIEBOJHIB, III0, B CBOIO Yepry, CKOPOUy€e BUTPATH HA €HEPrOHOCIT, CHPOBMHY Ha(TOMEpepoOHMX 3aBOMIB Ta
HaJIae MOXKJIMBOCTI Ul OTPUMAaHHA OiTbII SKiCHMX Ha(TONMPOMYKTIB MPH 3MEHIIEHHI aHTPOMIOT€HHOTO BIUIUBY
Ha HaBKOJIMIITHE MPUPOIHE CepPeIOBHUIIE.

KurouoBi ciioBa: eHeprosdepexeHHs1, eHeproe)eKTHBHICTb, TATMBHO-EHEPTeTUYHI PECypCH, MOHITOPHHT BTpAT
BYIJIEBOJIHEBHX pecypciB, HadronepepoOHuii 3aBox, GpyHKIiT ynpasninasa, SCADA.

Beryn. B exkoHoMmini Oyab-sikoi KpaiHM TEeXHOJIOTII eHepro30epekeHHs pPO3MIANAIOThCS SK MPiOpUTETHI
iHBECTHLIHHI TPOEKTH y BUPOOHHMLTBO. B ymoBax oOMexeHOi 3a0e3medeHOCTi YKpaiHM MEepBUHHUMH Ta
BTOPMHHUMHU EHEPrOHOCISIMM HarajibHOIO TIOCTa€ Mpo0ieMa pallioHaIbHOTO BUKOPHUCTAHHS MAlWBHO-
eHepretnunux pecypciB (ITEP). [TigBuiueHHs e()eKTUBHOCTI BUKOPUCTAHHS BYTJIEBOTHEBUX PECypCiB HaTenep —
1Ie OJIVH i3 Halipea bHIIINX HAMPSMIB BUPIMICHHS €HEPTeTHIHHX i EKOJIOTIYHHUX MPOOJIeM BOIHOUAC.
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Icnytouwmii cran edexruBHocTi Bukopuctanus [TEP B Vkpaini i kpainax CH/I MoXHa BU3HauMTH SK TaKWH,
0 He BiAMoBimae cyyacHuM BuMoram. OfHI€I0 3 MPUUUH TaKOro CTaHy € HaIMipHi BTpaTH BYIJIEBOJHIB.
Oco01MBO TOCTPO CTOITh Lie MUTAaHHSA y cdepi HapTomepepoOku. OCHOBHA YaCTHHA TEXHOJIOTIYHMX YCTAaHOBOK
HadronepepooHux 3aBoniB (HII3) kpain CHJI OynyBanacst B 60-70 p.p., Kol eKOHOMii eHepropecypciB He
HaJaBajlocsl BeNMKoro 3HavyeHHA. Jlo TemepimHboro 4uacy obmagHanua HII3  cunbHO  3HOIIeHe,
€HEeprocro)XKMBaHHS i piBeHb BTpaT BYIJIEBOJHIB B OCHOBHHMX mpouecax Ha 30-60% Buule, HiXK Ha Cy4acHHX
3aKOpIOHHUX ycTaHoBkax [1,2]. TlosicHroeTbcs 1Le KpU30K0 Teopil Ta MeTOliB eHeproe)eKTUBHOrO
BHUKOPHCTaHHS BYTJIeBOAHEBUX pecypciB (BP). HarambHoro moTpe6oro choroHi € KOMITIEKCHE BIIPOBAKEHHS Y
MPaKTUKy HOBUX MeTOiB ekoHOMIil BP Ta HOBOro eHeproedekTuBHOro 00J1aIHAHHS, OCHOBAHOTO HA 3arodiraHHi
HaTHOPMATWBHUM BTpaTaM BYIJIEBOAHIB Tig Yac mepepoOku HadTH, 30epiraHHi Ta BiABaHTaXeHHI
HadrompomykriB Ha HII3 [3].

e motpebye po3poOKky Ta BAOCKOHAJICHHS TEXHOJIOTIYHUX OCHOB, TIPUHIIAIIB, MOJelNieii 3MEeHIIeHHS BTpaT
ByrneBongHiB Ha HII3 - ckimagoBol TOJNITHKE —e€HEpro30epeKeHHs. KiHIlEBOIO METOI0 MONITUKHU
eHepro30epexeHHs € MiJBUILEHHS TEXHIKO-eKOHOMIYHHUX MOKa3HUKIB (YHKLIOHYBaHHS 3aBOAY.

Ha Bcix piBHAX Aep)kaBHOTO Ta MPHUBATHOTO YNpaBIliHHA B MOBHil Mipi MOBWHHI OyTH BUKOPHCTaHI Taki
IHCTPYMEHTH, K YNpaBJiHHS CHCTEMOIO eHepro3depeskeHHs. J[ieBUM iHCTPYMEHTOM pauioHajizawil cucTeMu
YIpaBliHHA, € pO3POOJIEHHS CUCTEMHM HalileHOT Ha €IMHUIl pe3yJbTar, L0 MPOBOIUTHCS HAa OCHOBI AAHMX,
oTpumanux Big HIT3.

OpnnM 3 BaxnmBHX (hakTopiB mono ontumizanii Burpat HII3 € 3HMWKEHHS piBHA BTpAT BYTJIEBOIHEBHX
pecypciB IIISIXOM CTBOPEHHS CHCTEMH aBTOMATH3Allil TUCTIETYEPCHKOTO KepyBaHHA Ta 300py manux (SCADA)
U BiICTEXKEHHS e(QEKTHBHOCTI BUKOPHUCTAHHS TEXHOJOTIYHOTO OOJIAAHAHHS, PEKUMIB pOOOTH YCTAaHOBOK,
pealtizaril opraizamiifHAX Ta TEXHITHUX 3aXO0/liB 10 3HWKEHHIO PIiBHS BTPAT BYTJIEBOAHIB TOMIO [4].

ToMy HE0OXiTHOI OCHOBOIO ISt e(peKTUBHOTO BUKOpHcTaHHs [1EP, BUSABICHHS TEXHITHHUX i TEXHOJIOTITHAX
BTpaT BYTJIEBOJHEBUX PECYpPCiB € MOOYI0Ba Ta BIPOBAIKEHHS CUCTEMH MOHITOPHUHTY BTpaT BP.

MouitopuHr BTpat BP nae MoxnuBicTh NPOBOAMTH OLiHIOBaHHA ()aKTUYHOTO PiBHA BTPAaT BYIJIEBOAHIB Ha
HII3 Tta cnoxuBanus [IEP TeXHONOTIYHUMH YCTaHOBKaMH B HaTypaJbHOMY i TpOLIOBOMY BHpasi i
BUKOPUCTOBYBATH L0 iH(opMaLio 1S NPUUHATTA YNPaBIiHCHKUX pillleHb, L0 CIPHUAIOTH BIPOBAKEHHIO
eHepro30epiratounx, MPOTUMNOKEKHUX 3aXONIB TA 3HIKEHHIO aHTPONOreHHOr0 HABAHTAXKEHHA Ha MPUPOAHE
cepenoBuiLe. TakuM YNHOM MOHITOPHUHT BTpaT BP € Takox ckiagoBoro yacTrHOO mpomucioBoi 6e3nexkn HII3.

[To6ynoBa cucTeMu MOHITOPUHTY BTpaT BP 6a3yeTbcs Ha HACTYMHUX MPUHLMIIAX:

- 00'eKTHBHICTB O1EP/KYBAaHUX JAHUX;

- He3aJIeKHICTh BUXiTHOT iH(hopMmaiT;

- 3axuUcT Bif cyO0'eKTWBHOI iHTeprperarii ocobu, mo 30upae abo Hamae iHpopmamito. Lle mocsraeTbes
YiTKiCTIO, BU3HAYEHICTIO MapaMeTpiB, M0 (GiKCyIOTHCS KiJIbKICHO;

- 0e3mepepBHICTh MOOO'€KTHOTO KOHTPONIO Ta OOJIK iH(poOpMamii, MO HATXOAWUTh [UIA TOHAIBIIOTO
NPUIHATTS pillIeHb.

[lin 4yac cTBOpeHHs CHCTeMM MOHITOpMHIY BTpaT BP ocoOnuBa yBara mpuminferbcs Takiil BaxuBiit
CKJQJIOBilf, SIK oOpraHizaiis perylsipHUX TMOTOKiB iH(popMalil Ta JOKyMEHTOOOIry TMpo CIOXHBaHHS
BYTJIEBOJTHEBOT'O MAJIBA Ta BTPAT BYIJIEBOAHIB HA OKPEMMX YCTAHOBKAX AJIA aHaJli3y Ta OLiHKH.

1. ITOHATTSI MOHITOPUHTY, SIK (PYHKLIT Y PpAaBJIiHHS

[loHATTA «MOHITOpPUHI» (Bill aHINIificbKOro monitoring - BiACTE)XEHHS) cTajo 3aralbHOBU3HAHUM SK Y
HayIli, TaK i B iHIIUX 00JIACTIX CYCHIbHOT MPAaKTUKA. MOBa e Mo CIOCTePEeKeHHS 3a AKUM-HeOyTb TPOLIECOM
Ha TIOCTiifHilf OCHOBi 3 METOI BHSIBIICHHS HOTO BiIIMOBITHOCTI OakaHOMY pe3ynbTaTy. |Hakme Kakydw, SKIIO0
MiarHOCTHKA CUTYyallil 3MiMCHIOEThCS CHCTEMATHYHO 3 TICBHOIO 33aJaHOI0 TMEPiOJWYHICTIO i 3 BUKOPUCTAHHIM
onHieT i Tiel & 6a30BOT CHCTEMU iHAWKATOPIB, MM MAEMO CIIPaBY 3 MOHITOPHHTOM [5].

OcHoBHa cdepa BHUKOPHUCTAHHA MOHITOPMHTY — Le iH(opmauiiiHe 0O0CITyroByBaHHS YMNpaBJliHHA B
PI3SHOMaHITHAX Taly3sX HApOAHOTO TOCIOAAPCTBA, TOOTO € HEBIA'€MHOIO CKIAIOBOIO Oynb-skoi (yHKLIT
yOpaBIliHHSA.

2. ToHATTS «MOHITOPUHIY BTPaT BYIJIEBOAHEBUX pecypciB» SIK CHCTeMH aHaJi3y paLioHaJILHOro
Bukopuctanns [TEP na HIT3.

Bynb-aka cuctema ympaBiliHHA OpraHi3alli€l0 BHUMarae 4YiTKOro B3a€MO3B'A3Ky MDK YyciMa Trinkamu
ynpaBiiHHA. CyTHICTh 3B'SI3KYy MiX BTpaTaMM BYIJIEBOIHEBUX peCypciB Ta YMpaBIiHCBKMMH MpoLEecamMu
3BOJUTHCA IO HACTYNHOro. BXiIHMM mMapameTpoM € BYIJIEBOJHEBI pecypciB, fKi B MpoLeCi BUKOPUCTAHHS
MaTepiaJbHO-TeXHIYHOT 0a3n Ta TPYHZOBMX pECypCiB, I TaKoX 3 BHKOPHCTaHHSAM CHCTEMH YTIPABIiHHS 3a
pauioHansHUM BUKoprcTaHHAM [1EP 3a0e3nedyroTh ToJIOBHMI NMPUHINT — OTPUMaHHS TaHWUX, BUSABJICHHS TUX Y1
IHIIUX HEIOJNIKiB BiTHOCHO BTpAT BYTJICBOIHIB Ta BUHECEHHI PIilICHHS MPO MUIAXM IMiIBUIIECHHS ¢()eKTUBHOCTI
BHUKOPHCTaHHS TEXHOJIOTIYHOTO OOJagHaHHA, pPEXHWMIB pOOOTH YCTaHOBOK, peasi3alii opraHizaumiiHuX Ta
TEXHIYHHUX 3aXO[IiB TI0 3HIKEHHIO PiBHS BTPAT BYTJIEBOIHIB.

PesynbraT MoHiTOpuHTy BTpar BP Ha HIT3 MoxHa BUpa3uTH uepe3 HacTyNHY (yHKILiO:
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P,=f(V,V,,E: L), (1)

ne P, — maHi, oTpuMaHi IUIIXOM MPOBEIEHHS MOHITOPUHTY;
V — ¢axtuuHa KinbkicTs BTpat BP;
V, — HOpMaTHBHa KiJbKicTb BTpaT BP;
E¢— cykynHicTh 30BHilIHIX (h)aKTOPiB, O BILTMBAIOTh Ha KiJIbKICTh BTpar BP;
I — cyKymHicTh BHYTpIlIHIX (h)aKTOpiB, 10 BIUIMBAIOTH Ha KiJbKicTh BTpaT BP;

Otxe, MOHiTOpUHT BTpaT BP - omHa 3 ocHOBHMX (yHKUiil ynpaBniHHs eHeproedexTuBHicTio Ha HII3,
CTpAMOBaHa Ha JOTPUMAaHHA HOPM, NPAaBUJI i PEKUMIB CHOKUBaHHSA, NepepoOKH, 30epiraHHs Ta BiABaHTaKEHHS
BYIJIEBOJHEBUX peCypciB, BHUKOHAHHS 3alUlaHOBAaHMX 3aXOHiB Ta [iif, CHpAMOBaHMX Ha JOTPUMAHHA
BCTAHOBJIEHUX 3HAU€Hb €HEPreTUUHUX, TEXHOJOTIYHNX Ta €KOJOTIYHUX MOKA3HUKIB.

CyTHIiCTh cHCTEMW MOHITOPMHTY BTpar BP monsirae y B3aeMO3B'i3Ky TEXHIYHOTO, TMPOTPaMHOrO i
METOIUYHOTO 320€3T1eUeHHs, 3 HEOOXiTHICTIO B3aEMHOTO KOHTPOJIIO Pe3yJIbTATiB CIIOCTEPEKESHHS.

Taxka cuctemMa nae MOXKJIMBICTh OTPUMYBATH iH(OPMAILLIO PO 00'€KT, 10 Aa€ 3MOTy TMPHUHMATH ONepaTHUBHI
pilleHHs 3 YMpaBiiHHSA eHeproe(eKTUBHICTIO. VY KIHIEBOMY paxyHKy, CTBOPUTH MEpeIyMOBH IS
o0rpyHTOBaHOTO pOopMyBaHHSA eHepro3depirarouoi momituku Ha HII3.

MeTtoro MoHiTOpuHry BTpat BP €:

1. IlinBumeHHs piBHA edekTUBHOro BUKkopucTaHHs [1EP, miaxoM gocsArHeHHs 3allaHOBaHUX 3aBAaHb MO
€KOHOMii eHepropecypcis;

2. 3HWKEHHsS HeraTUBHUX €KOJOTiUHMX Ta TEXHOI€HHUX HACHiJKiB;

3. BusHaueHHS MOXJIMBOCTEl BIPOBAIKEHHS 3aXO0/IiB M0 3MEHILIEHHIO BTpaT BP Ta HOBITHIX TeXHoOrii.

MoHitopuHsr BTpar BP cnpsimoBaHuii Ha:

. TIBUILEHHS PiBHS ONEPaTHBHOCTI Ta SKOCTI pearyBaHHs Ha HaJHOpMaTHBHI BTpaTn BP Ha BCix
PIBHSX KOHTPOJTIO;

. MIBUIIEHHS PiBHS SKOCTI OOIPYHTYBaHHS €Heproe(peKTHBHMX 3aXOIiB MO 3MEHIIEHHIO PiBHA
BTpar BP;

. pauionansHe BukopuctanHs [IEP (nmpuponnuii ra3, HadTo3aBOACHKWIT ra3, MazyT TOTIOYHMIA)
TEXHOJIOTIYHUMH YCTaHOBKaMHU;

. NepeBipKy BiAMOBiTHOCTI Oa)kKaHOMY pe3yJbTaTy;

. BUSIBJIEHHS 3MiH i HepalioHalbHOTo BukopucTtanHs [1EP;

. JOCTOBipHEe HaykoBoO-iH(opMalliliHe 3abe3reueHHs MporpaM po3BHUTKY Y cdepi CHOKMBaHHS,
nepepoOKH, 30epiraHHs Ta BilBaHTa)KeHHS LiTbOBUX BP;

. oNTHUMaNbHUI BUOIp 1iJeii i 3aBnaHb AisIbHOCTI.

3. Onuc rinoreTu4HoY Moaesi MmoHiTopuHry BTpat BP na HII3

SIKIO pO3TIISHYTH BeCh LMKJ BINPOBAIKEHHS MOHITOpHHTY BTpar BP nHa HII3, To MOXHa BHOinUTH psin
XapaKTepHUX eTaMiB, BAKOHAHHS KX € 000B'3KOBUM IJIs1 €(heKTUBHOTO (pyHKLIiIOHYBaHHS cucteMn [6-8]:

- po3poOyeHHs KOHLEMiT BMIPOBaXKEHHSI MOHITOPUHTY BTpar BP;

- po3pobieHHA TmTporpaM MOTHBAlLii HaBYaHHA TiepcoHaTy Yy cdepi eHeproz0OepexeHHs Ta
eHeproe(eKTUBHOCTI;

- CTBOpEHHS BHYTPIIIHIX CTaHIAPTIB i MpaB1J MOHITOPUHTY BTpaT BP.

[pu 1poMy BMpOBaKEHHSA CUCTEMH MOHITOpUHTy BTpaT BP Ha HII3 moBMHHO MPOBOANTHCS MOETAIHO i 3
BUKOHAHHAM LIJIOTO KOMIUIEKCY HEOOXiAHMX YMOB:

1. Cucrema MoOHITOpUHTY BTpaT BP mnoBuHHa po3pobnaTucss Buxoasuu 3 ii NMpHU3HAYeHHd, LibOBOI
opieHTalii i ymMoB (yHKLiOHYBaHHA, a He (OPMYyBAaTHCS EBOJIOLIMHUM LUISXOM 32 JOTMOMOTOI OKPEeMHX
NPUBATHUX HOBOBBE/ICHB;

2. BrnockoHasleHHST BCIX CHCTEMOYTBOPIOIOUHMX €JIEMEHTIB CHCTEMH MOHITOpWHTY BTpaT BP (mokasHukis
poboTH yCTaHOBOK, (pyHKIIOHANBHOI Ta OpraHi3awmiiiHOi CTPyKTyp, OOJagHaHHS Ta METOIIB BinOopy mpol mus
aHaNi3iB i T. A.) MOBUHHO 0a3yBaTHCS Ha €AMHII CCTEMHIil OCHOBI;

3. InTerpamis eneMeHTIB oOprasizaliiiHOi CTPYKTYypH MiX CO0OI0 Ta IHIIUMH CHCTEMOYTBOPIOIOUYNMH
elleMEeHTaMU MOHITOpUHrY BTpaT BP mnoBuHHa 3piiicHIoBaTHCS 3a JOMOMOIOI0  aBTOMAaTH30BAaHMX
iHpopMaIifiHIX cUCTEM, IO 3a0e3MeUyIOTh peajizalilo TeXHOIOoTiT 00poOKH AaHUX i MiATPUMKY OpraHi3aliiiHo-
€KOHOMIYHHUX B3a€MO/Iiii JJAHOK i mepcoHaiy.

OyHKIiOHANbHA XIMMOTOJIOTiYHa MOJIeJIb CHCTEMHW YTpaBliHHA 10 3MEHINeHHIO piBHS BTpaT BP
npelcTaBieHa Ha PUCYHKY 1.

HeoOxinHO migkpecnuTH, M0 TeXHIYHi 3aco0M MalThb BH3HAYAIBHHWI BIUIMB Ha e(QEeKTUBHICTh
(yHKIiOHYBaHHA MOHiTOpUHTY BTpaT BP. Bimbm BaxkiauBumu QakropamMn BHOCKOHAJIEHHS YMpaBJiHHA
epextuBHicTIO BUKkopucTaHHs [IEP € cucremna Ta opraHisaiiiiHa yB'A3Ka yMpaBNiHCBKMX (DYHKIIH, a Takox
onTuMi3aLis ix iHpopMaLiiHOTo 3MicTY.
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Puc. 1. ®yHKUiOHaTbHA XIMMOTOJIOTiYHAa MOJIENIb CUCTEMH yTPaBIiHHSA
10 3MEHIIEeHHIO piBHA BTpaT BP Ha HII3

4. Bumoru, mo mnpea'siBASIOTLCS 10 Po3poOKH rimoTeTH4YHoi Mojesi MoHiTopuHry BTpat BP, sik
iHCTPYMEHTY e()eKTUBHOCTI CIIOKUBAHHS, MepepodKH, 30epiraHHs Ta BinBaHTaxxeHHss BP na HII3

Po3pobmiennss cucremu MoHiTOpuHTY BTpar BP moBMHHa mnomAratm B CTBOpeHHI (yHKLiOHAJTBHOT
xiMMoToJIOTidYHOT Mozeni 1T poboTn abo B TJIaHyBaHHI BCHOTO TEXHOJOTIYHOTO JIAHIFOXKKA OTPHUMAaHHS

iHpopmanii npo BTpatm BP. Ockinekn Bci eramm

oTpuMaHHs iH(opmauii TicHO TOB'sI3aHI MiX coboro,
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HEJIOCTaTHS yBara J0 pPO3POOKW IEBHOTO €Taly HEMWHyYe IpHBEIC OO PIi3KOTO 3HIKEHHS IIIHHOCTI BCi€l
onepxyBaHoi iH(popManii, no ii HempaBOOMOAIOHOCTI, a TaKOX A0 TOMHJIKOBUX BHCHOBKIB i KiHIEBHX
pesyabrartax. ToMy, BaXJIMBUM € (OPMYJIIOBAaHHA OCHOBHMX BUMOT IO PO3POOKM TaKMX CHUCTEM, sIKi MOBHHHI
BKJIIOYATH HACTYIHI eTanu:

- BU3HAYEHHs TOJIOBHUX 3aBJaHb MOHITOpUHTY BTpat BP i BuMor no BuxigHoi iHpopmauii, HeoOXinHol nms
X MOBHOIO BUKOHAHHS;

- CTBOPEHHS OpraHi3auiiiHOi CTPYKTYpH CIOCTEpeXeHb i POo3pOOJeHHA MPUHLMIIB MPOBENEHHS aHaji3y
iHpopMalii;

- o0y moBa CTPYKTYPH MOHITOpUHTY BTpat BP;

- po3po0IeHHA cUCTeMHU OTpUMaHHA NaHuX (iH(popmarlil) Ta mogaHHs iH(GopMail B 3py4HOMY Ui aHAII3y
BUTJISA,

- moOynoBa CUCTEMM TiepeBipkM oTpuMmaHoi iH(opmauii Ha BiAMOBITHICTH BUXIAHUM BHMOTaM CHCTEMH
MOHITOPHHTY.

[pu po3pobii cucteMu MOHITOpUHTY BTpaT BP HeoOXimHO, 1100 BuXinHa iHpopMallis BKIOYaNa SKOMOTa
OinbID JOKNAHI JaHi MPOCTOPOBO-Y4ACOBOI MiHJIIMBOCTI MOKa3HUKIB BTpaT BYIJIEBOIHIB 1 €(QEeKTUBHOCTI
BUKOPHCTaHHS €HEPropecypciB Ha KOXKHOMY 00'€KTi IociimpkeHHs i koHTpomo. KpiM Toro, HeoOximHo
CluMpaTucs Ha BCi 3aKOHOJABYI AaKTH Ta HOPMATHBHI JOKYMEHTH B cdepi eHeproz0epexeHHs Ta
eHeproe(eKTUBHOCTI YKpaiHH, MOB'A3aHi 3 KOHTPOJIEM i YIpaBiHHAM.

4.1. BusHaueHHsl TOJIOBHHMX 3aBJaHb CHCTeMH MOHiTOpuHry BTpat BP i Bumor ao BuxigHoi
iHdopMauii, HeoOXigHOT 1J151 IX TOBHOI0 BUKOHAHHS

Jnst BU3HAueHHA BUMOT /0 BHXigHO! iH(popmauil HeoOXimHa MOKJIaaHAa JeTali3alis i B3aEMO3B'SI30K
MOCTaBJIEHUX 3aBiaHb. Ha mimcrtaBi 4iTko cdopmynboBaHMX 3aBHaHb, a TAaKOXK 3 ypaxXyBaHHAM paHile
HaKOMMYEHNX JaHWX, TOBMHHI BHW3HAYaTHCS BUMOTHM 10 iH(opMarlii, BKIoYaroun Tum, GopMy Ta TEpPMiHH
3BiTHOCTI. Ha 11boMy eTani nmpoekTyBaHHS MOBMHHI OyTH BUOpaHi OCHOBHI CTaTHCTHYHI METOAN OOPOOKHM IaHUX
(MaTemaTH4HMii amapar), 60 Bil HMX y 3Ha4yHil Mipi 3aJeXUTb 4acTOTa i TEPMiHM CIIOCTEPEXKEHb, a TAKOXK
BUMOTH 10 TOUYHOCTI OfIep)KyBaHUX OCTATOYHMX 3Ha4Y€Hb (Pe3yJbTaTiB).

4.2. CTBOpeHHsl opraHi3auiiiHOl CTPYKTYpH crocTepeskeHb i po3po0seHHs] NPHHUMMIB NMPOBEeACHHS
a”aJizy ingopmauii

Lle ocHOBHMI HaiOiNbLI BaXxJIMBUIl i CKIaIHMI eTal, Ha AKOMY 3 YpaXyBaHHAM IOCTaBJIEHHUX 3aBlaHb i
HasABHOTO JOCBily (YHKLIOHYBaHHS CUCTEMH MOHITOPUHIY BH3HA4YalOTbCA CTPYKTYPHi MiApO3MiJNH, OCHOBHI
MepexXi CHocTepekeHb, i3 3a3HAUEHHAM IX OCHOBHMX 3aBlaHb. llepenbadatoTbesi 3aX0OW MO IOTPUMAHHIO
ONTUMAJIBHOTO CHiBBIZHOIIEHHA MDK BHIAMH HArJIAOBUX MEpeX, BKIIOYAIOYM CIIOCTEPEXKEHHS Ha
CTalliOHAPHWUX ITyHKTaX, IO MifOTh TPHMBAJIMII 4Yac 1O BiTHOCHO He3MiHHIH mporpami. Ha mpomy erami
BHPIIITY€ETHCS MUTAHHS TPO JOUUTBHICTD i MacIITadM BUKOPUCTAHHS aBTOMATH30BAHNX, AUCTAHIIMHUX Ta iHIIAX
migcucteM MOHITOpHMHTY BTpaT BP. Po3poOnstoTbesi Takox 3arainbHi NPUHLUIN NPOBEAEHHS CHOCTEPEkKEHb,
o0cTexeHb Ta KOHTPONMO 00'ekTiB. BOHM MOXYTb NpeACTaBIATHCSA Y BUINIALI METOAMYHUX PEKOMEHIALI 4u
KepiBHULTB 3 MPOBEICHHS PALY 3aXO0/iB M0 3HWKEHHIO PiBHS BTpat BP:

- opraHi3allii MPOCTOPOBMX AaCHEKTIB crocTepekeHb (BUOIp Micllb po3TallyBaHHS MYHKTiB KOHTpOIIO, iX
KaTeropis B 3aJ€XKHOCTI BiJl BaXJIMBOCTI 00'ekTa Ta HOro craHy; BU3HAU€HHS PO3TALLYBaHHS KOHTPOJIOIOYHX
NpuIaiB i T. 1.);

- Ooprasizallis CUCTeMH KOHTPOJIO MPaBUJILHOCTI BUKOHAHHS POOIT i TOYHOCTI OTPUMAHMX Pe3yJbTaTiB Ha
BCiX eTamax.

4.3. [IoOynoBa cTPYKTYpPHOI Mepexki MOHITOPHUHTY

Hanmii etanm mepenbauvae peaitizalilo Ha OCHOBI 3alpONOHOBAHOI OpTaHi3awifHOT CTPYKTypW Mepexi
po3po0IeHNX paHille TPUHIWIIB TPOBENCHHS CIOCTEPEXKEHb 3 ypaxXyBaHHAM CHeOU(pikd 00'eKTiB.
VY TOUHIOETBCS CTIBBIIHOIIEHHS BUIB HATJISAIOBUX MEPEX, YCTAHOBIIOIOTHCS MICIS PO3TAIlyBaHHS ITyHKTIB B
CTalliOHAapHIH MepeXi, BHUIUIOTECS 007acTi IHTEHCMBHHMX CHOCTEPEXKEHb, HaMidaeTbCid MEPIOAUYHICTD
o0cTexeHHsd 00'€KTiB A1 MOXIMBOrO Meperisny crnocrepexxHoli Mepexki. CkagaloTbess KOHKPETHI MporpaMmu
JUIsL KOYKHOTO IYHKTY i BULY CIIOCTEPEKEHb, 10 PErNaMeHTYIOTh Nepeik A0CHiIKyBaHUX MOKa3HUKIB, 4acTOTY i
TepMiHM iX cnocTepexxeHHA. [lpy HasgBHOCTI aBTOMAaTW30BaHMX i / abo0 MAMCTaHLIMHMX CHOCTEpekeHb
YTOUHIOKOTBCS TMPOTPaMu TXHiX POOIT.

4.4. Po3poGsieHHs] cUCTeMH OTPHMAHHS JaHUX i MpeAcTaBJeHHs iH(opMalil B 3py4HoMYy AJIsl aHATIZY
BUTJISIAL

Ha mpoMy etami BU3HAYAOTHCS OCOOJHMBOCTI i€papXidHOi CTPYKTypu OTpUMaHHS Ta 300py iH(popmarii:
MYHKTH CTIOCTepEeXKeHb, TEPUTOpialibHI iHpOpMalLiliHi LeHTpH, 3arajJbHOHALIOHATIBHUI iHOPMALIHHINA TEeHTp.
[Mnanyetbcst po3pobnenHHs 0a3n JaHWX, BHU3HAYAIOTHCA BUAM I YMOBM HajaHHA iH(opMauiitHUX TOCHyT, sKi
BHKOHYIOTBCS 3 iX momomororo. JlaeThcs neTanbHa XapaKTepUCTHKAa OCHOBHUX iH(pOpMamiiHuX (opM, IIo
MyOJiKYIOThCS y BUTJISIAIL JOTIOBiIEH, 3BiTiB, ormsiniB. [lepeabayaroThesi TAKOK MPOLETYypH KOHTPOJIO TOUYHOCTI i
MPaBUJILHOCTI OTPUMAaHHS AaHUX Ha BCiX eTanax pooiT.
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4.5. oOGynoBa cucreMn mnepeBipku oTpuMaHoi iHdopmanii Ha BiANMOBiAHICTE BUXIZTHMM BHMOraMm
MOHiTOpUHTY BTpaT BP

[licna cTBOpeHHs CHUCTEMHM MOHITOPUHIY Ta MoYaTKy i1 (YHKLIOHYBaHHA 3'ABIAETHCS HEOOXiOHICTh
MepeBipuTH, YW BiIMOBiNae oTpumaHa iHQopMmallis BHXiTHMM BHMoOram 1o Hei. J[a 1poro HeoOXimHO
HaJaroJUTH B3a€EMOi0 3 oOpraHizalisMH, MicueBUMM oOpraHamMu Yy cdepi eHeprosbepexxeHHs Ta
eHeproe()eKTUBHOCTI, OXOpOHM mpupony, JepxripnpomHariany. Skmo oTpuMmaHa iHdopmalis Biamosinae
BUCYHYTHM 10 Hel BUMOram, CUCTeMY MOHITOPUHIY MOKHA 3aJIMIIUTH Oe3 3MiH. Y pasi, AKIIO Lji BUMOTH He
BUKOHYIOTBCS, @ TakOXX TIpH TI0ABi HOBHMX 3aBlaHb, CHCTEMa MOHITOPUHTY TMOTpedye Tmeperisny,
JOOTIPALIFOBAHHSI.

5. [IpyHUMIN CTBOPEHHSI ABTOMaTH30BAHOI cucTeMu MOHiTOpuHry BTpat BP na HII3

[ix wac moOymoBm cucTeMH MOHITOpMHTY BTpaT BP oxHuMu 3 HallBaXNIMBIMINMX KOMIIOHEHTIB €
METO/IOJIOTiYHe, MaTeMaTHYHe, aJrTOPUTMIUHE Ta MporpaMHe 3abe3neueHHs] MPOLEeciB NMPUIHATTA PillleHHs Mpo
cTaH 00'ekTiB. 3Baxao4uW Ha YyHi(IKOBaHICTb (32 CBOEI CYTTIO) BHXiTHOI iH(oOpMamii, oxepxyBaHOI Bix
iHpopMaIiiHMX KOMIUIEKCiB, BAHUKAE HEOOXiIHICTh CTBOPEHHS aBTOMATH30BaHMX CHCTEM OOJiKY, KOHTPOJIO
e(peKTUBHOCTI CIIOXKMBaHHs, TepepoOKH, 30epiraHHs Ta BinBaHTakeHHs BP i oci6 1o npuiiMaroTh pileHHs B
cepi eHeprozodepexeHHs Ta eHeproe()eKTUBHOCTI Ha MicusX [4].

Kpim Toro, BWHMKae HEOOXiJHICTb BIpPOBAa[)KEHHsA YHi(piKOBaHMX METONIB i METOOUK TOO0YyIOBU
MaTeMaTMYHOrO Ta MporpamMHOro 3a0esnedyeHHs A8 BUABJEHHSA, pO3Mi3HAHHA Ta  ineHTH(ikauii
HepauioHAIFHOTO CTOXKMBaHHSA, TepepoOku, 30epiraHHA Ta BigBaHTakeHHs BP, 3acHoBaHoro Ha MeTtomax
MaTeMaTHYHOTO MOJIEIIOBAHHS Ta IPOTHO3YBAHHS.

JInst BUpilIeHHS MOCTaBJIEHUX 3aBIaHb XapaKTepHe BUKOHAHHS HACTYITHUX 0COOJIMBOCTE:

- TIpaKTWYHA HEMOXKJIMBICTh BapilOBaHHA B MPOCTOPI TOCTIIKyBaHUX (haKTOPiB;

- OaratoabTepHATHBHICTh TPU IIOCTAHOBIII 3amad BWABICHHA 1 pO3MI3HAHHA aHOMAJiil B BUXiTHUI
iH(opMarlii Ta MPOCTOPi CTaHiB 00'€KTY;

- HepiBHOMIpHICTh TPYOOCTi OLIIHIOBaHHA Ha MHOXKHHI MapameTpiB MaTeMaTUYHUX MOJENeil 00'ekTa uepes
CKJIQJIHICTb X CTPYKTYpPH, B TOMY YHUCIIi HENiHIIHOCTI i pO3NOAINIEHOCT;

- HEKOPEeKTHICTb Y TMOCTAHOBKaxX 3aj1au (BUSBICHHS, pO3Mi3HaBaHHS, ineHTudikauii Ta iH.) uepes
iHpopMalliliHy HeBU3HAYECHHICTh BUXIIHUX JaHUX.

BucHoBku

1. MoHitopuHr BTpar BP € iHCTpyMeHTanbHUM 3acO00M Ta CKJIaJOBOIO ISl MiABMLIEHHA e()eKTHBHOCTI
YOpaBIiHAA CHUCTEMOIO eHepro30OepexeHHs Ta eHeproedekrmBHocTi Ha HII3 3 omgHOWacHOW pearizalieto
3aBaaHHs ekoHoMil [TEP Ta 3axucTy HABKONMIIHBOTO MPUPOIHOTO CEPEAOBHIIA B TOTOYHIX YMOBAX.

2. JIna edeKTMBHOTO BMKOHAHHS pPO3pOOJICHOT MONITHKH 3 €Hepro30epekeHHs Ta eHeproe(eKTHBHOCTI,
JOCSITHEHHS TTOCTaBJICHWX Lijiel i 3aBJaHb 100 3MEHLIEHHS piBHSA BTpar ByrieBoAHiB Ha HII3 HeoOximHO
CTBOPUTH BCi HEOOXiIHI MOXJIMBOCTI | MeXaHi3MW sl BHPOBA/KEHHS Ta (YHKLIOHYBAaHHA CHUCTEMH
MoHiTOpuHTY BTpaT BP, a came: 3abe3neunTn HasBHiCTH HEOOXiOHUX TPYAOBHX, MaTepiaibHUX i (iHAHCOBUX
pecypciB, chopMyBaTH 3arajbHy OpraHi3auiiiHy CTPYKTypy CHCTeMH MOHITOpuHTy BTpaT BP, ctBOpuTH
iHpopmaiiiny cucremy ais HII3 y cdepi eneprozdepexeHHs Ta eHeproe()eKTUBHOCTI; OpraHizyBaTH HaBYaHHS
Ta MepemiiroToBKy MepcoHamy MiANPUEMCTB B y cdepi eHepro3bepexkeHHs Ta eHeproe(eKTUBHOCTI,
MiATPUMYBaTH CUCTEMY BHYTPILIHIX i 30BHIIIHIX KOMYHiKallili y cdepi BUpilIeHHs! TpoOiieM eHepro3depekeHHs
Ta eHeproe(eKTUBHOCTI, BU3HAUYUTH MiAXOAM 10 BeJEHHs JOKyMEHTalil o MOHiTOpuHrY BTpat BP, po3pobutn
Ta 3aMpOBAJUTH B Jif0 Ta MiATPUMYBATH MPOLEAYPH, IO 3a0€3MeUyIOTh MisIbHICT B 00JaCTi €HEPTeTUIHOTO
MEHEKMEHTY.
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V.P.ROZEN, S.V. VDOVENKO
HYDROCARBON RESOURCES WASTE MONITORING SYSTEM AT THE REFINERIES.
The present status of the energy resources efficiency in Ukraine and CIS countries can be defined as one that
does not meet modern requirements. One of the reasons for this is the excessive waste of hydrocarbons.
Particularly acute this problem is in the field of oil refining. Most of the processing units on the CIS countries
territory were built in 60-70 years, when energy savings were not given much importance. To date, refinery
equipment are worn out, the power consumption and the level of hydrocarbons waste in the basic processes on
30-60% higher than in modern foreign plants. This is explained by the crisis theories and methods of energy-
efficient hydrocarbon resources use. This is the urgent need now in comprehensive introduction into practice
new techniques and new energy efficient equipment based on preventing excessive hydrocarbons waste during
oil processing, storage and shipment of petroleum products at the refinery The paper describes the functional
model of energy efficiency management system and the main stages the hydrocarbon resources waste monitoring
system implementation at the refineries. This system contributes to the effective management of the refinery
units, decreases the power and crude oil consumption expenditures and provides the possibility of obtaining
higher quality oil products while reducing human impact on the environment.
Key words: energy saving, energy efficiency, fuel and energy resources, hydrocarbon resources waste
monitoring, oil refinery, management functions, SCADA.

1. Sulzhyk N.Y. Resursosberezhenye v neftekhymycheskykh proyzvodstvakh [Resource conservation in the
petrochemical industry]/ Sulzhyk N.Y ., Stepanov A.V. - K.: Naukova dumka, 1993.- 270 s.

2. Feihyn V.Y. Yssledovanye sostoianyia y perspektyv napravlenyi pererabotky nefty y haza, nefte- y
hazokhymyy v RF [Trends and prospects investigation of oil and gas, oil processing in Russia]/ Feihyn V.Y. —
M.: Dkonynform, 2011. — 806 s.

3. Boichenko S.V. Tekhnolohichni osnovy enerhooshchadnosti u protsesakh transportuvannia ta zberihannia
motornykh palyv [Technological foundations of energy saving in the process of transportation and storage of
motor fuels]: Avtoref. dys... dokt. tekhn. nauk: 05.17.07.— K.: NAU, 2004. — 32 s.

4. Abrosymov A.A. Dkolohyia pererabotky uhlevodorodnykh system [Hydrocarbon processing systems
ecology]/ Abrosymov A.A. — M.: Khymyia, 2002. — 608 s.

5. Haneeva Zh. H. Opredelenye poniatyia «monytorynhy v razlychnykh sferakh eho prymenenyia [The
definition of "monitoring" in various fields of application]/ Haneeva Zh. H. // 3konomyka. Fynansy. Rynok. -
2006. - # 1. —S. 30-33.

6. Boichenko S.V. Khimmotolohichna model systemy naftoproduktozabezpechennia [Chemmotological
model of oil products supply system]/ Boichenko S.V. // Okotekhnolohyy y resursosberezhenye. — 2003. — # 2. —
S.31-35.

7. Rozen V. P. Orhanizatsiini zakhody shchodo vprovadzhennia ta ekspluatatsii systemy enerhetychnoho
menedzhmentu na pidpryiemstvi [Arrangements for the implementation and operation of energy management
systems in the enterprise]/ Rozen V. P., Solovei O. I., Cherniavskyi A. V. // Enerhetyka: ekonomika,
tekhnolohiia, ekolohiia. - 2002. - # 1. - S. 66-70.

8. Shulha Yu. I. Kontseptualni osnovy vprovadzhennia enerhetychnoho menedzhmentu na pidpryiemstvi
[Conceptual basis for implementing energy managementcompany]/ Shulha Yu. 1., Rozen V. P.. Solovei O. L.,
Cherniavskyi A. V. // Tezy dopovidei Mizhnarodnoi naukovo-praktychnoi konferentsii Enerhoefektyvnist 2002.

V]IK 502.7:504.05:665.612:658.26
B.I1. PO3EH, C. B. BJOBEHKO
CUCTEMA MOHUTOPUHT A TIOTEPb YIJIEBOAOPOAHBIX PECYPCOB HA
HE®TENEPEPABATBIBAIOLIUX 3ABOJJAX

B cratbe onrcana (hyHKIMOHATbHAS XUMMOTOJIOTMYECKast MOJIEb CHCTEMBI YTPaBJIeHHs 3HeProdG(heKTHBHOCTHIO
Y OCHOBHBIC 3Tarlbl BHEAPESHUS M (PYHKIIMOHUPOBAHHUS CUCTEMbI MOHUTOPHHIA MOTEPh  YTJIEBOJOPOIHBIX PECYPCOB
Ha HedTenepepadbaTeBaOIMX 3aBojax. JlaHHas cuctemMa crnocoOCTByeT 3(¢EKTHUBHOMY YIPaBIECHHIO
YCTaHOBKaMH TepepadoTKu HedTH, 4TO, B CBOK OYepelb, COKpAllaeT 3aTpaThl HA JHEPTOHOCHTENH, ChIpbe
He(TenepepabaThIBAIOIMX 3aBOJOB W TIPEIOCTAaBIACT BO3MOXKHOCTb TIONydYeHUs Oojee KadyeCTBEHHBIX
He()TeNMpPOIYKTOB PH YMEHBILEHNH aHTPOTIOTEHHOTO BIIUSIHUS HA OKPYIKAIOILYIO CPELy.

KiroueBbie cjioBa: 3HeprocOepexxeHre, IHEProd(P(PeKTHBHOCTH, TOIUTMBHO-IHEPTETHUECCKUE PECYPCHI,
MOHHUTOPHUHT MOTEPh YTIIEBOJOPOJHBIX PECYpPCOB, HedTenepepabaThIBAOIIMiA 3aB0I, GYHKIUK yTIPaBICHHUS,
SCADA.
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