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Ha ArcepTaqhoH H l4F rpyf4

sa npra4o6rBaHe Ha o6pasoaaren+a n HayqHa creneH ,,4oKrop"

llpoQecrouarHo HanpaBreHue: 5.2.,,ElexrporexHhKa, eneKTpoH14Ka r aBToMaruKa"
Hayvna cneqylanHocr: ,,Aaronnaru3aquf, Ha npor3eo4creoro"
Arrop HaAucepraqnouHnr. rpyA: Mar. unx. Mrnen Hhxonaee Cnaeoe
Terua xa Ahcepraq,uoHHxr rpy4: "Pa3Muro ynpaBneHue Ha rexHo.norilqHH npoqec[ or

xt4M t4qecKara n poM14 uneHocr".
t{aex xa HayqHoro xryph: Aoq.A-p rnN. Aa6eHa TaHeaa

Kare4pa: ,,ABroMar[3aqilfl Ha HenpeKbcHar[re npoh3BogcrBa"
Oaxyarer: ,,ABToMarrKa"

L. Axryannocr Ha pa3pa6orsaHhn B AucepraqlroHHur rpy,q npo6aem. Tennara, L{e.nra H

3aAaqhre B HaroFrJ4ara pa6ora npoh3Tl4qaT oT r4HreH3mBHOrO pa3Bhrhe Ha TexHrqecKrre

cpeAcrBa 3a aBroMarnsa\Aa 14 or BHeApflBaHero hM B cl4creMilre 3a ynpaBfieHhe. Tosa ao4n
ctc ce6e ch, KaKTo ,qo o6noanBaHe Ha cbqecrByBau{il, TaKa h Ao pa3pa6oreaHe Ha HoBt4

peueHilr 3a ynpaBneHhe. [lo4o6pneaHero Ha KaqecTBaTa Ha npexoAH]tTe npoqecil B

MHOrOCBbp3aHH, CIO}KH14 C]4CTeM14, e HeCbMHeHO npeAh3BhKaTe.nCTBO KbM cne4ila.nhcThTe.

Vlzcnegaanuara h pe3ynrarhre or rflx, KoHTo c"bnbrcrBar ro3v npoqec ca cbu-lo

AOKa3aTenCrBO 3a TOBa. [lprnOCnara qacr e BNAhMa h oqeHRBaM no,nox]4Te.nHo

aKTyanHocrra na pa6orara.

2. Creneu Ha no3HaBaHe cbcrorHrero xa npo6nenna. .{ncepraqhoHHr4flr rpy4 Ha Mar.hHx.
Mrneu Hilxonaee Cnaeoa e noMecreH B uecr tnaBn 6ea npnnoxeHhs. O6soptr o6xear4a

135 6p. h3rot{HhKa ua 6tarapcKrl, pycxr4 n aarnnfrcxn e3v1p1, HflKot4 t4HTepHer aApecil, Koero

npe4nonara no3HaBaHero Ha pa3rnexAanrn npo6nenn. fltpea ffiaBa e o6rop Ha Merop,i4 t4

MOAenh c il3non3BaHe Ha pa3MilTa nor|/'Ra h Bb3MoxHocT 3a npraoxeHne B c]4creMt4 3a

ynpaBneHhe. Bropara rraBa onhcaBa o6exra 3a ynpaBneHhe, xofiro ce cbcrot4 or
xap6onraaquoHHh Ko.noHh npil npoMr4uJeHo npoH3BoAcrBo Ha KanqhHhpaHa coAa. Tpera r
qeTBbpTa tna}u clrA'bpxaT cbr4l4HcKa qacT oT pa6orara, npeAcraBfll4r paspa6orBaHero Ha

ynpaBreHile Ha xhMr4t{ecKhfl npoqec c il3non3BaHe Ha pa3Mnra norvla nph BapilpaHe 6pon
Ha BxoAHt4Te Berhqh B ct4creMara, [naea nera pa3rnexAa cnoxHhre 3aAaqh Ha chHTe3,

il3cneABaHe r HaMHpaHe Ha onrhManHr napaMeTph B aAanrrBeH 3aKoH 3a perynl4paHe Ha

TexHo.norilttHara BenHLrilHa HhBo. flocne4nara uecra rnaBa pa3rnexAa BalKHhflT B-bnpoc 3a

ycrofivneocrra Ha paspaoorexara c[creMa 3a ynpaneHre ,{ npeAcraBfl HflKot4 or
nocThrHaThre pe3ynTaTh.

3. Crroreercreue Ha re6panara MeroAnKa Ha x3cneABaHe h nocraBeHara qen u zaryaqn Ha

flucepraqhoHHr4fl rpy4 c nocrrrHarure np[Hocu. l(anonaeaHero Ha pa3Mhrara nofvla,
KoflTo e ceoeo6pa3Ha qacr or r.Hap. ,,h3KycrBeH ilHTe.neKT" caMo no ce6e cil Hoch rorflM
noreHLlhan. B rosr cMilc'b.n cqhraM, qe HanpaBeHhflT ua6op e B cborBercrBre c qe.nra,

3aAaqilTe h nocrhrHarhre npnHocr a pa6orara.
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4. Hayuur ulunn HayqHonprrroxHn npxHoct4 Ha flhcepraqlroHHt4f, TpyA.

flrcepraqroHHl4rr rpyA cbAbpxa HayqHo-npilnoxHr v nplr'noxHh nphHocl4, Kot4ro ca

cBbp3aHh c o6ocHoeaHa HylKAa or ynpaBneHhero Ha cnoxHl4 xhMhqecKr npoqecr.
Cts4a4enn ca h ca peanr3ilpaHh no4xoAh 3a ynpaBne+Ve, c h3no.n3BaHe Ha pa3Mhra

norlara, c npilnoxeHue B nuqycrpvanHa cpeAa. flprennann, qe ca nta.-{HoAeno h cMRTaM, qe

ca rqocrarbqnr, QopnnyatapaHilTe nphHocr4 B AilcepraqvoHtnfl rpyA Ha rnx. [V{rleH Cnaeoe.

5. flpeqexxa na ny6nnxaq[hre no flxcepraqhoHH]tR rpyA.
ly'sntnnennero Ha nocraBeHara L{en A sap,aev B Arcepral{voHHwfl rpyA e cbnbrcrBaHo or
ny6amxaqroHHa qacr, KoflTo na6ponaa 6-cr 6p. na aarnwhcKlt e3hK. E4na e caMocroflTe.nHa,

a ocraHanhre ca B cbaBTopcrBo c HayqHhn pbKoBoAr4re.fl il Konexrre. [Ipe4craBeHilTe
ny6nnxaqnn, B peHoMhpaHh Qopynnr, nonynflpn3ilpar h3BbpueHara pa6ora u

nocrrrHarhre pe3yarar[ B AocrarbqeH o6enn. Aeroprr Ha HayqHt4re ny6nnxatlun e
pa3no3HaBaeM h ce orKphBar noBeqe or L5 -er \nrApaHVA e 6ashre c AaHHh.

6. MxexnR, npenopbxr4 u 6eaexxr.
Ctt{ecreeHil sa6enexHh h npenop'bKl,t HrMat'a.6n 6nno 4o6pe Aa ce no4o6pra KaqecrBoro

Ha npeAcraBflHe Ha HRKor4 6noxoer crpyKrypr4 h noKa3aHilre npexo4Hh npoqecil, nonyqeHil

Karo pe3ynrdr or paapa6orenoro ynpaBneHile. B xpan Ha nhcMeHara qacr 6n 6nna go6pe

Aa ce noMecrh npnnolKeHhe, Koero Aa cbAbpxa nporpaMHaTa peanh3a\An vnv qacrh oT

Hefl, B noKpena Ha nprHocure B pa6orara. llocraeeHhre Llen n npot3rreauln 3aryaqn sa

nefixoro nocrhraHe npheMaM, qe ca h3nbnHeHil.

7. 3axatoqeHue.

,{ncepraqnoHHr4flr rpyA cbAbp}Ka HayqHo-nph/roxHr4 u npnno>Kln npuHocn, Korro
HaMhpar cBor orneqarbK B r4HAycrphrra. n{oxropaHrbr r4H}H. Mraen Cnaeoe noKa3Ba

n03HaHhff e o6aacrra Ha BaxHil x14MyrKo-TexHo.non4qHh npo4ech/ Karo npe4nara

flrBpeMeHHh peueHhf nph TEXHoro ynpaBneHhe. [lpaxrrvecxara nphnoxHMocT

noAqepraBa 3HaL{[Mocrra n neo6xoAr4Mocrra or npoBeAeHilre nscneryBaHtn. Pa6orara

orroBapn Ha il3[cKBaHnnta or 3axona 3a pa3Brrhe Ha aKaAeMilqHilrr cbcraB a Peny6nrxa
Stnraprn (3PACPE), npalnnlnta 3a HeroBoro npr4naraHe r onpeAeneHhre e flpaernrnxa
sa ycnolu+ra 14 pe4a aa npra,qo6hBaHe Ha HayqHr creneHn a TexHr,{ecKr/ yHhBepchrer -

Co$ran. l4sntnHeHtaero Ha HopMarhBHnre narrclBaHnn v nphHocHara qacr B pa6orara, nnr

AaBar ocHoBaHHe Aa npeAnoxa nonox[TenHa oqeHKa u AonycKaHe 4o oQrar.paanHa 3at4Llra

npeA HayqHoro xypl4 3a nphclrxAaHe Ha o6paaoeare nts,a n HayqHa cTeneH ,,4oKTop" Ha xHx.
Mrnen Craeoe.
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SCIENTIFIC OPINION"
of a dissertation work for "Doctor of Philosophy" degree

Professionalfield: . 5.2." Electrical engineering, electronics and automation"
Scientific field: "lndustrial Automaiton"
Author of the dissertation work Msc. eng. Milen Nikolaev Slavov

Dissertation topic: "Fuzzy logic control of technological processes in the
chemical industry. "

Scientific jury member: Assoc. prof. Albena Taneva, Ph.D.

Departmenti "lndustrialAutomation"
Faculty: "Automatics"

7. Relevance of the topic.
The topic, goal and tasks of the present work come from the intensive evolving of the
automation equipment and their use in control systems. This leads to both the renewal of
existing and the development of new control strategy and solutions. The improving of the
transient processes quality in case with multi-connected, complex systems is undoubtedly
a challenge for engineers. The researches and its results, which accompany this process are

also proof of this. The contribution part is evident and I positively assess the relevance of
the work.

2. Degree and level of knowledge of the state of the problem.
The dissertation work of eng. Milen Nikolaev Slavov is divided into six chapters without
appendix. The scientific review of the work includes 135 numbers of literature sources in

Bulgarian, Russian and English respectively, some web links, hence can be assume

knowledge of the problem under consideration. The First chapter is devoted to the review
of the methods, fuzzy logic models with respect of the control systems application. The

Second chapter describes the control plant, which consists of carbonisation columns for
soda production. The third and fourth chapters represent the main part of the work,
describing the control development of the chemical process by using fuzzy logic when
varying the number of system inputs. The Fifth chapter is focus on complex tasks design,
research and optimal parameters obtaining in adaptive level control low. The last sixth

chapter describes the important issue about sustainability of the developed control system

and presents some of the obtained results.

3. Compliance of the research methodology, goal and objectives of the dissertation with the
contri butions achieved.
The use of fuzzy logic, which can be assumed as a part of so-called "Artificial lntelligence",
is fruitful and has great potential. ln this meaning I consider, that this choice corresponds

to goal, tasks and to the obtained contributions in the work.



4. Scientific andlor applied contributions of the dissertation.
The dissertation work has scientific-applied and applied contributions, which are related
and meet the need of chemical process control. The control approaches are developed by
using fuzzy logic and are commissioning in industrial area. I accept that the dissertation is
a personal work. I acknowledge that contributions are sufficient in the thesis of Milen
Nikolaev Slavov.

5. Assessment of dissertation publications.
The goal and tasks of the work are represented in six scientific publications in English. Only
one is self-written paper and the others are co-authored with his supervisor and collective.
The publications of the dissertation are presented in high ranked forums, hence in this way
the obtained results and whole work with sufficient volume, are promoted with the
scientific audience.

5. Opinions, recommendations and notes.
I have no special notes and recommendations. lt would be good to improve the quality of
some block schemes and some of the presented transient responses, obtained as results of
applied control. lt would be good to be added appendix with programmed control
algorithm for contribution confirmation. I acknowledge that the defined goal and followed
tasks for it obtaining are done.

7. Conclusion

The dissertation includes scientific-applied and applied contributions, which have
significant impact on industry. The PhD student Eng. Milen Slavov shows knowledge in the
area of strategic chemical processes, offering solutions for their control. The practical
commissioning highlights the importance and the need of the conducted investigations.
The dissertation work follows the requirements of the Act on the Devetopment of
Academic Staff in the Republic of Bulgaria, the rules for its and those specified in the
Regulations for Higher Education lnstitutions and the procedure for acquiring scientific
degrees at a Technical University * Sofia.

The fulfilment of the requirements and the contributions of the work give me reason to
propose a positive assessment and admission to the scientific jury to award MSc Eng. Milen
Slavov the academic "Doctor" in the professional field 5.2 "Electrical engineering,
Electronics a nd Automation".

12.01,.2026 Member of the Jury: /O'z /
/Assoc. prof. Albena Taneva, Ph.D
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