
Ha ,[(HCepTaQHOHHlUI Tpy,n; Ha 

HH)l(. ,ll;ecucJiaBa CTOHMeuooa HnKOJIOBa Ha TeMa: 
"OTITHMAJIHO H3TIOJI3BAHE HA EHEPrOPECYPCHTE qpE3 

HHTErPAIJ;IDI HA TIPOIJ;ECHTE TIPH PA60TA HA 
XHMHKOTEXHOJIOrnqHH CHCTEMH C TIEPHO~HH 

TIPOIJ;ECH" 
3a rrpH,n;06HBaHe Ha o6pa30BaTeJIHaTa II HayqHa CTeiieH ,):(QKTQP" 

no HayqHaTa crre:u;HaJIHOCT 
02.10.09 llpouecu u anapaTu B xuMuquaTa u 6uoxuMuqua TexuoJioruu 

Peueu3eHT XpHcTo EmiHOB Emi,n;)l(HeB 
):(OKTOp Ha TeXHJiqecKHTe HayKH 

Ilpo<)lecop EMepHTyc EAH 

1. Kpanm 6uorpaclmqHu )J;aHHH H xapaKTepucTHKa Ha HayqHnTe HHTepecu Ha 

KaH,li;H,ll;aTa. 

11H)I(. HHKOJIOBa e po,neHa B rpa.n XacKoao npe3 1983 ro,nHHa. 3aanplllHJia e cpe,nHoTo CH 

o6pa30BaHHe npe3 2002 rO,l(HHa B IJpHpO,nO-MaTeMaTHqecKa rHMHa3HSI -rp.XaCKOBO C npo<i>HJI 

IiHOJIOrHSI c HHTeH3HBHO H3yqaaaHe Ha HeMCKH e3HK B~:~cmeTo CH o6pa30BaHHe, c 

o6pa30BaTeJIHO-KBaJIH<i>HKaD;HOHHa CTeneH ,MarHCThp", noJiyqaBa npe3 2006 rO,nHHa B 

YHHBepcHTeT ,Ilpo4> . .n-p AceH 3JiaTapoa"-Eyprac no cne:o;HaJIHOCT ,XHMHqHo HH)I(eHepcTao". 

IJo BpeMe Ha o6yqeHHeTO CH KaTO pe,noBeH .l(OKTOpaHT K'bM Jia6opaTOpHSI "11H)I(eHepHO

XHM1fqHa CHCTeMOTeXHHKa", 11HCTHTYT no HH)I(eHepHa XHMHSI npH l:inJirapCKa aKa.l(eMHSI Ha 

HayKHTe (1111X-EAH) e nOJIO)I(HJia BCH~H He06XO,nHMH H3nHTH C OTJIHqeH ycnex. BJia,nee 

.no6pe aHrJIHHCKH 1:1 HeMCKH e3HD;H. HayqHHTe ii HHTepecH ca o6Jiacrra Ha pa:u;HOHaJIHOTO 1:1 

e<t>eKTHBHO H3nOJI3BaHe Ha eHeprHSITa B npOH3BO.l(CTBa OT XHMHqecKaTa, 6HOXHM1fqecKaTa If 

XpaHHTeJIHO- BKYCOBaTa npOMHillJieHOCT, qpe3 npo:u;ec Ha HHTerpa:u;HSI. 

2. llperJie)J; Ha ,li;HCCpTaQHOHHHH Tpy,ll; H aHaJIH3 Ha pe3yJITaTHTC. 

,ll;~:~cepTa:u;HoHHHSIT TPY.n e nocaeTeH Ha pemaaaHe npo6JieMHTe Ha eHeprHiiHaTa 

e<t>eKTHBHOCT npH pa6oTa Ha nepHO.l(lfqHif npOH3BO.l(CTBeHH CHCTeMH. HaMaJISIBaHe Ha 

eHepronoTPe6JieHHeTO Ce OC'biD;eCTBSIBa qpe3 npHJiaraHe Ha MeTO.l(HTe Ha TOnJIHHHa HHTerpa:u;HSI 

Ha npo:o;eCHTe. Toaa OT CBOSI CTPaHa e HacoqeHO K'bM C'b3.l(aBaHe Ha CXeMH If MO,neJIH BO,l(eiiJ;H .l(O 

OnTHMaJIHO H3nOJI3BaHe Ha B'bTPelllHaTa eHeprHSI Ha CHCTeMaTa. 0co6eHO Ce aKD;eHTHpa Bnpxy 

npHJiaraHe Ha npe,nJIO)I(eHHTe nO,l(XO.l(H B peaJIHH npOH3BO.l(CTBeHH CHCTeMH OT 

<t>apMaD;eBTifqHaTa If nHBOBapHaTa npOMiilllJieHOCT. 

,lJ;HcepTaD;HOHHHSIT Tpy,n C'b.l('bp)l(a B'bBe,neHHe, qeTHpH rJiaBH, 3aKmoqeHHe-npHHOCH Ha 

.n~:~cepTa:u;HSITa, cnHC'bK Ha aaTopcKHTe ny6JIHKaD;HH no TeMaTa Ha .n~:~cepTa:u;HoHHHSI TPY.n, 

Harpa,nH If OTJIIfqlfSJ: OT HaD;HOHaJIHH If perHOHaJIHH HayqHH <i>OPYMH If CnHC'bK Ha D;HTHpaHa 

JIHTeparypa. CnHC'bK'bT c :o;HTHpaHaTa JIHTepawa BKmoqaa 92 H3TOqHHKa. 06eM'bT Ha 

.n~:~cepTa:o;HoHHHSIT TPY.n e 144 CTPaHHD;H, BKJIIOqlfTeJIHO 51 <i>HrypH 1:1 14 Ta6JIHD;H. HoMepaTa Ha 

H3nOJI3BaHHTe B aBTOpe<i>epaTa <i>HrypH If Ta6JIHD;H C'bBna,naT C Te3H B .l(HCepTaD;HSITa. 

2.1. Pa3pa6oTeH e MCTO,ll; 3a CHHTC3 H peHOBai(HH Ha CXCMHH pemeHHH 3a 

ODTHMaJIHO H3DOJ13BaHe Ha B'bTpemHaTa CHeprHH npH pa6oTa Ha XHMHKO TCXHOJIOrHqHH. 

CHCTCMH C nepHO)J;HqHH npOUCCH qpe3 ,li;HpeKTHa TODJIHHHa HHTerpaQHH Ha npOQCCHTC. 

OcHOBHHTe peyJyJITaTH MoraT ));a 6'b)J;aT npe,li;CTaBeHH KaTo ca npe,li;JIOa\:eHH: 



• Cxe.Mu u .MoOeJlu 3a monilwma uHmezpalJUR u nocJle06aUfa KopeKlfWl 6 3aOaOeH 
6pe.Me6u uHmep6Clll; 

• <!Jop.MyllUpaHe HG 3aOattama 3G npoeKmupaHe U peH06UpaHe npu OUpeKmHa 
mOIVlUHHG UHme2pGlfWl U eOH06pe.MeHHa KOppeKlfWl," 

• Cxe.MU u .MOOeJlU 3G oupeKmHa monilUHHa UHmezpalJUR u eOH06pe.MeHHa KOpeKtJWl 6 
3aoaoeH 6pe.Me6u UHmep6Clll; 

• <!Jop.MyllupaHe Ha 3a0attama 3G npoeKmupaHe U peH06GlfWl npu OUpeKmHa 
mOIVlUHHG UHmezpGlfWl U eOH06pe.MeHHG KOppeKlJWl. 

2.2. Pa3pa60TCH e MCTO,!J; 3a CHHTC3 H peHOBaiJ;HH Ha CXCMHH pemeHHH 3a 

llOBHIDaBaHe Ha eHepruiiHaTa eci»eKTHBHOCT Ha nepHO)J;UqHU npOD;CCH qpe3 HH,!J;HpCKTHa 

TOllJIHHHa HHTerpaD;HH qpe3 H3llOJI3yBaHe Ha TOllJIHHHH pe3epooapu KaTO Ca npe,LJ;JIO~CHU: 

• Cxe.Mu u MoOeJlu Ha npotJecu npu no6UUW6aHe Ha eHepzui:mama epeKmU6Hocm 
ttpe3 U3nOJl36aHe Ha monilUHHU pe3ep6oapu; 

• <Pop.MyllupaHe Ha 3aOattama 3a npoeKmupaHe u peHo6alJUR npu cxe.Mu c 
UHOupeKmHa monilUHHa uHmezpalJUR. 

2.3. fipUJIO~CHHC Ha pa3pa60TCHHTC MCTO,!J;H 3a TOllJIHHHa HHTerpaD;HH B 

KOHKpCTHH npOH3BO,!J;CTBa OT HH~eHepHaTa npaKTUKa. 

06eKTH Ha H3CJIC,LJ;BaHe H npHJIO~CHHH ca IIpOH3BO.ll;CTBa OT $apManeBT:HqJiaTa H 

XpaHHTeJIHOBKYCOBaTa rrpOMHIIIJieHOCT. KaTO IIOTB'bp)I()J;aBam IIpHMep Ha rrpe.ll;HMCTBaTa Ha 

TOIIJIHHHaTa HHTerpaiJ;IUI B'bB $apMaUeBTHKaTa e pa3rJie,lJ;aH rrpouec 3a rrpOH3BO.ll;CTBO Ha 

aHTH6HoTHUH B'bB <I.>HpMa ,AKTaBHCT"- KJIOH Pa3rpa,n:. llpHJIO)I(eHHeTo Ha TOIIJIHHHaTa 

HHTerpaUH.SI B XpaHHTeJIHOBKYCOBaTa IIpOMHIIIJieHOCT e HJIIOCTPHpaHO C IIOMOIUTa Ha rrpouec 3a 

IIpOH3BO.ll;CTBO Ha IIHBO B IIHBOBapHa ,KaMeHHUa" A,[( - rp. XaCKOBO. 

Ilpu npOU36oOcm6o om pap.MatJe6mUttHama npo.MuUIJleHocm npu npoU3600cm6omo Ha 
aHmu6uomutJU e npeOJlO:J/CeHa cxe.Ma u .Memoo 3a onpeoeJlRHe Ha onmUMClJlHume napa.Mempu 6 
CJlyttaume HG OupeKmHa mOIVlUHHG UHmezpalJUR U UHOUpeKmHa mOIVlUHHa UHmezpalJUR ttpe3 
U3nOJl3y6aHe Ha moniluHeH pe3ep6oap 

Ilpu npOU36oOcm6o om xpaHumeJlH0-6Kyco6ama npo.MuUIJleHocm npu npoU36oocm6omo Ha 
nu6o e npeOJlO:J/CeHa e cxe.Ma u .Memoo 3a onpeOeJlRHe Ha onmUMClJlHUme u napa.Mempu Ha 
npotJecume 6 cucme.Ma c monilUHHa UHmezpalJUR c eouH moniluHeH pe3ep6oap u cxe.Ma Ha 
npotJecume 6 cucme.Ma c monilUHHa uHmezpalJUR c pmoeJlHU moniluHeHHU pe3ep6oapu 

2.4. 0CHOBHH pe3yJITaTU 

2.4.1. Pe3yJITaTH B 06JiaCTTa Ha eHeprHHHaTa eci»eKTHBHOCT Ha XHMHKO 

TexuoJioruquu cucreMu c nepuo,LJ;uqau npou;ecu qpe3 opeMeoa TOllJIHHHa HHTerpau;uH B 

3a,LJ;a,LJ;CH BpCMCBH HHTCpBaJI: 

2.4.1.1. 3a orrpe.n;eneHH cxeMH ca rrpe.n;JIO)I(eHH o6o6rueHH MaTeMaTH'lHH Mo.n;enH 3a 

TOIIJIHHHa HHTerpanHH H IIOCJie.ll;Ba.Ina KOpeKUHH B 3a,n:a,n:eH BpeMeBH HHTepsan; 

2.4.1.2. ITpe.n;Jio)l(eHa e MaTeMaTH'lecKa <l.>opMyJIHposKa Ha 3a,n:a'laTa 3a npoeKTHpaHe H 

peHOBaUHH IIpH TOIIJIHHHa HHTerpanHH B 3a,n:a,n:eH BpeMeBH HHTepBaJI C IIOCJie,lJ;Ba.Ina KOppeKUHH; 

2.4.1.3. 3a CXeMH 3a .ll;HpeKTHa TOIIJIHHHa HHTerpaUHH H e,n;HOBpeMeHHa KOpeKUHH B 

3a,n:a,n:eH BpeMeBH HHTepBan Ca rrpe.ll;JIO)I(eHH IIO.ll;XO.n;HIUH MaTeMaTH'lHH MO,lJ;eJIH; 

2.4.1.4. ITpeMO)I(eHa e <l.>opMynHpoBKa Ha 3a,n:a'laTa 3a rrpoeKTHpaHe H peHosanHH rrpH 

.ll;HpeKTHa TOIIJIHHHa HHTerpanHH H e,n;HOBpeMeHHa KOppeKUHH. 



2.4.2. HOBH pelyJITaTH B o6JiaCTTa Ha euepruii:HaTa eci»eKTHBHOCT Ha XHMHKO 
TCXHOJIOrH"IJHH CHCTCMH C nepHO,[J;H"IJHH npo~eCH qpe3 TOUJIHHHa HHTerpa~H.H B pa3JIH"IJHH 
BpeMCBH HHTepBaJiu: 

2.4.2.1. 3a OIIpe,n;eJieHH CXeMH 3a IIOBHillaBaHe Ha eHeprHH:HaTa ecpeKTHBHOCT Ha XHMHKO 

TeXHOJIOrHqHH CHCTeMH C rrepHO.l(H~H IIpOIJ;eCH qpe3 H3IIOJI3BaHe Ha ,l(Ba TOIIJIHHHH pe3epBoapH 

ca rrpe.n;Jio:>KeHH rro.n;xo,wnu;H MaTeMaTH~H Mo,n;eJIH 3a orrHCaHHe Ha rrpouecHTe; 

2.4.2.2. Ilpe.n;no:>KeHa e o6ma cpopMynHpOBKa Ha 3a,n;aqaTa 3a rrpoeKTHpaHe H peHOBaiJ;HSI 

IIpH CXeMH C HH.n;HpeKTHa TOIIJIHHHa HHTerpaiJ;HSI, KOSITO e B TepMHHHTe Ha HeJIHHeHHOTO 

MaTeMaTH~O IIpOrpaMHpaHe. 

2.4.3. Pe1y JITaTH B o6Jiacrra ua npuJio~euue ua npe,[J;Jio~euuTe MaTeMaTH"IJHH 
MO,[J;CJIH H ci»OPMYJIHpOBKH 3a peaJIHH npOH3BO,[J;CTBCHH CHCTCMH OT ci»apMa~ecfJTH"IJHaTa H 
xpaHHTeJIHO BKYCOBaTa npoMHmJieuocTu: 

2.4.3.1. IJpe.n;JIO:>KeHH Ca CXeMH 3a .l(HpeKTHa H HH.l(HpeKTMa TOIIJIHHHa HHTerpaiJ;HSI B 

rrpoH3Bo,n;cTBa Ha aHTH6HHOTHUH B "AKma6ucm"- KJIOH Pa3zpao; 

2.4.3.2. IlpOH3BO.l(CTBOTO OT xpaHHTeJIHO BKYCOBaTa IIpOMHmJieHOCT, KOeTO e pa3rJie,l(aHO 

e CB'bp3aHO C IIpOH3BO.l(CTBOTO Ha IIHBO KaTO B CJiyqaSI e H3IIOJI3YBaHa peanHa IIpOH3BO,lJ;CTBeHHa 

HHCTaJiaUHSI pa6oTema B "KaMeHulJa" A,4 - zp. XacKo6o. Ilpe.n;Jio:>KeHH ca .n;Be cxeMH 3a 

IIOBHillaBaHe Ha eHeprHHHaTa ecpeKTHBHOCT qpe3 TOIIJIHHHa HHTerpaiJ;HSI Ha rrpou;eCHTe, a 

HMeHHa C H3IIOJI3YBaHe Ha o6o6m;eH TOIIJIHHeHH pe3epBOap H qpe3 pa3,n;eJIHH TOIIJIHHHH 

pe3epBOapH. 3a Te3H CXeMH ca H3IIOJI3YBaHH rrpe.n;JIO:>KeHHTe B TeopeTH~aTa qaCT MaTeMaTHqHH 

MO,l(eJIH H cpopMyJIHpOBKH 3a 3a,l(aqaTa 3a OIITHMaJIHO IIpOeKTHpaHe. 

3. AsTopecl»epaThT HaD'LJIHO C'LOTBCTCTBa ua C'L,[J;'Lp~aHHCTO ua 

4. XapaKTepucTHKa u o~eHKa ua npuuocuTe B ,[J;HcepTa~uoHHH.H Tpy,l1;. 

4.1. HayquuTe npuuocu B ,[J;HcepTa~H.HTa ce cse~aT ,[J;O: 

1. Pa3pa6om6aHe 11a cmpamezwt u .Memoo 3a pezua6a11e 11a npo6Jle.Ma 3a onmU.MaJZHO 
u3nOfl36aHe 11a e11epzopecypcume 6 nepuoout~Hu xU.MuKomexHoJlozut~Hu npoU36oocm6eHu 
cucme.Mu. B oc11o6ama 11a npeoJlo:J/CeHama cmpamezUR u .Memoo e 3aJZO:J/CeHa 
KOHlJenlJURma 3a onmU.MaJZHO U3nOJl36aHe 11a 6ompeumama e11ep2UR 11a cucme.Mama t~pe3 
oo6a6JlHe 11a Zo6Ka6u mowwo6.MeHHU 6epuzu; 

2. JlpeOJlO:J/CeHa e eOU1111G .Mame.MamU'-11-IG f/Jop.MyllUp06Ka 3a pezua6a1-le 1-IG npo6Jle.Ma 3a 
onmU.MU3upaHe 11a eHepzonompe6ReHuemo npu nepuoout~Ho pa6omeutu npoU36oocm6eHu 
cucme.Mu Kamo 3aoat~ama e ifJop.MyRupaHa 6 mep.MuHume 11a .Mame.Mamut~Homo 

HeJluHeimo npozpaMupaHe (NLP). 

4.2. Hayquo-npuJio~HHTe npuuocu ce cse~aT ,[J;O: 

1. 06ocH06Ka 3a Haii-ZJe!lecao6pa3HUR Hat~uH 3a peaJZU3upaHe 11a npeoJlo:J/CeHume .Memoou 
t~pe3 omt~uma11e 11a oco6e11ocmume 11a pezua6a11ume 3aoat~u, a Couto u 11a Co6pe.MeHHomo 
cocmoRHUe u KOHlJenlJUU npu pa3pa6om6aHe u pezua6aHe 11a .Mame.Mamut~Hu .MooeJlu c 
u3nOJl36aHe 11a npozpaMHume cpeou MATLAB u GAMS; 

2. Pa3pa6omeH e .Mame.Mamut~eH .Mooefl 3a U3'-IUCJlJl6aHe 11a onmU.MaJZHomo u 
K6a3UonmU.MaJZHomo nompe6JleHue 11a e11epzopecypcu npu peaJZU3upaHe 11a cxe.Mu 3a 
oupeKmHO mOnJlU11110 U11mezpupa11e npu eOUII om U3nOJl36Ge.MUme meXHOJlOZU'-11-lU · 
nOOXOOU 3a npOU3600Cm60 1-IG aHmu6uomUlJU,' 



3. Pa3pa6omeH e MameMamut~eH Modell 3a U31JUCllR6aHe Ha onmUMwmomo u 
K6a3uonmUMaJlHomo nompe6lleHue Ha eHep2opecypcu npu pea!lmupaHe Ha cxeMu 3a 
uHdupeKmHo mormuHHO UHme2pupaHe npu npom6odcm6o Ha aHmu6uomulJu; 

4. Pa3pa6omeHu ca cxeMHU pemeHUR u MameMamut~eH Modell 3a onpedellRHe Ha 
onmUMaJlHomo nompe6lleHue Ha eHep2opecypcu npu cxeMu 3a UHdupeKmHa mormuHHa 
UHme2pGlJUfl npu KOH6eHlJUOHaJlHO npOU360dCm60 HG nU60. 

4.3. IIpHJIOmHHTe npHHOCH B ,!J;HcepTaU:HHTa ce cBem,~J;aT ,!J;O TOBa qe ca: 

1. Pa3pa6omeHu mt~ucllumellHU Modyllu 3a pezua6aHe Ha popMyllupaHume 
onmUMU3GlJUOHHU 3ada1JU U e npedllO:JICeH 2b6KG6 U31JUCllUmelleH aJl20pUmbM 3a 
pezua6aHe Ha 3adat~ume Ha MameMamut~Homo npo2pa.MupaHe, t~pe3 mnoll36aHe Ha 
npo2pa.MHume cpedu MATLAB u GAMS; 

2. All2opumMume ca mecm6aHu 6bpxy pea!lHU npoU360dcm6eHu cucmeMu om 
aHmu6uomut~Homo (''AKma6ucm" - KllOH Pa32pad) u nu6o npom6odcm6omo 
("Ka.MeHUlJa" A,l( - 2p. XacKo6o). B pe3yllmam Ha npedllO:JICeHama onmUMmalJUOHHa 
npOlJedypa e 6b3MO:JICHO pea!lU3UpaHe HG UKOHOMUJl HG eHep2Ull OKOllO 29% - npu 
npou360dcm6omo Ha aHmu6uomUlJU u OKOllO 36%- npu npom6odcm6omo Ha nu6o. 

5. MHeHHe Ja ny6JIHKau:uuTe 

IJpe,ll;CTaBeHH Ca 5 ny6JIHKaiJ;HH no )l:HCepTaii;miTa, OT KOHTO e,n:Ha B CnHCaHHe C HMnaKT 

lj>aKTOp. Ily6JIHKYBaHHTe )l:OKJia.D.H OT Me)I()J;YHapo,n:HH HaytiHH lj>OpYMH C pe,n:aKTOp ca 3. 
J13HeCeHH Ca H OTneqaTaHH )l:Ba )l:OKJia,n,a Ha HaD;HOHaJIHH HaytiHH lj>OpYMH. BCHqKO TOBa 

y,n:oaoneTaopsma 3P ACPE H IlpaBHJIHHKa 3a npHJIO)I(eHHeTo MY H3HCKBaHmiTa Ha IlpaBHJIHHKa 

Ha 11HCTHTYTa no HH)I(eHepHa XHMHH npH BAH. 

6. KpHTHqHH 6eJiemKH H KOMCHTapHH. 

,[{HcepTaii;HOHHHHT TPY.D: e HanHcaH npolj>ecHoHanHo H MHoro npe:u;H3HO. Ha T03H lj>oH 

HHKOH TeXHHqeCKH rpeiiiKH H.siMaT C'biiJ;eCTBeHa CTOHHOCT. 

7. JIH<qHH BneqaTJICHHH HHMaM. 

3aKJiroqeuue 

Ilpe,n:cTaaeHHHT ,n:HcepTau;HoHeH TPY.D: Ha HH)I(. ,l(ecucJiaBa CTOHMeHoBa HHKOJIOBa Ha 

TeMa "OnTHMaJIHO H3nOJI3BaHe Ha eHepropecypcHTe qpel HHTerpau:uu Ha npou:ecuTe npu 

pa60Ta Ha XHMHKOTCXHOJIOrHqHH CHCTCMH C nepHO}J;HqHH npou:ecH", 3a npH,n:06HBaHe Ha 

o6pa3oBaTeJIHaTa H HayqHa cTeneH ,,l(OKTOP" no HayqHaTa cne:u;HaJIHOCT 02.10.09 IIpou:ecu 

H anapaTH B XHMHqHaTa H 6HOXHMHqHa TCXHOJIOrHH, OTrOBap.si Ha BCHqKH H3HCKBaHH.si Ha 

3PACPE H IlpaBHJIHHKa 3a npHJIO)I(eHHeTO My, a C'biiJ;O TaKa H Ha B'bTPeiiiHH.si IlpaBHJIHHK Ha 

J1HCTHTYTa no HH)I(eHepHa XHMH.si npH b'bJirapcKaTa aKa,n,eMH.si Ha HayKHTe. 

Colj>HH, 02.06.2014 r. 


