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The activities are part of the WP3 work package, which includes the development and adoption of
innovative materials for selected subjects at all three higher education institutions. The third work
package includes, among other things, activities related to the adoption and presentation of
innovated content. The result is the adoption of innovative content in the field of environmental
protection. Also, this work package includes activities related to the implementation of the
developed course content and topics into the curricula of the master's degree program.

The results of this work package are aligned with the activities carried out within the framework of
the WP2 work package.

Within this activity, the contents of the following subjects were innovated: PC - Environmental
regulations, Energy potentials of waste, Sensor systems, P1 - Combustion and ecology, Energy and
environment, Material and energy use of waste, and P2 - Modern production technologies and
modern hydropower plants.

Amount

Estimated  Estimated allocated to

R Tiils Ve startdate:  end date:

Leading Organisation  Participating Organisations Expected results

activity (whole
number) (EUR)

- . UNIVERSITY ST . . o . -
3.1 Usvajanje The Republic KLIMENT OHRIDSKI Akademija tehnicko-vaspitackih strukovnih studija

inoviranih sadrzaja  of North 01/05/2023 01/07/2023 (E10235380 - RS) UNIVERZA V MARIBORU 5 400,00 lzvesta] struénin

predmeta Macedonia SI';)OLA (B10206418 - 210209163 - 51) organa PE

The report emphasizes the need to align educational curricula with the development of industry and
technology, including the digitization of teaching materials, which improves accessibility, student
engagement and the development of skills needed in the labor market. Also, the developed materials
include a variety of formats, such as detailed notes, presentations, and digital platforms for evaluation
and feedback, using universal design principles for all students.

The committees in charge of each case reviewed and approved the innovative content, including
written materials in Slovenian, Serbian and Macedonian. The report highlights the importance of
collaborating with industry, but also challenges such as the resources needed and regularly updating
content to prepare students for contemporary challenges in areas such as renewable energy and
production efficiency.

All contents have undergone procedures that imply professional bodies through which these contents
and curricula are officially adopted.

Official curricula can be found on the websites of all faculties and the Academy, as well as their
innovated content.

ATVSS Nis https://odseknis.akademijanis.edu.rs/upravljanje-otpadom/
UNI Maribor https://www.um.si/
UCLO https://tfb.uklo.edu.mk/
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The competent committees considered the proposed innovative teaching content with the aim of
revision and modernization. The drive for innovation in higher education stems from the need to keep
academic curricula in line with the rapid developments in various industries. As sectors undergo
digital transformation and technological advancements, the education system must adapt to ensure
that students acquire the competencies needed to meet the demands of the labor market, especially
in technical sciences.

In today's rapidly evolving educational landscape, universities are constantly facing challenges to
update their curricula. To meet the diverse needs of students and improve the overall educational
experience, it is crucial to innovate and modernize the curriculum. Significant technological advances
require changes in the way higher education courses are structured and delivered, ensuring that
students develop the competencies needed and valued in the labour market.

During the work on the content for these subjects, within the topics listed in the accredited study
program, innovative and updated materials were introduced, which are in line with current
developments in the relevant fields. These innovative teaching contents enhance the acquisition,
understanding, and application of knowledge, while stimulating students' interest in research and
deeper exploration of the subject. In addition, they create opportunities for personalized learning
experiences, adapting to individual needs and learning styles.

Each subject teaching committee has prepared a report on the adoption of innovative teaching content
for its subject. These reports, with details on the implementation of the second cycle of teaching, are
given within the curriculum. In addition, they are included as annexes to the periodic report for the
first year of the GREENES project, which were submitted to the professional bodies of each faculty
and Academy. The expert bodies considered and adopted the submitted reports, on the basis of which
a formal decision was made for adoption.



PenyGrmia CpGuja

AKALEMHIA TEXHHYKO-BACITUTAYKHX
CTPYKOBHHUX CTYJIMIA

Bpoj:01-1/121-6

Haryn 30.01.2023 rommne

HA L

Ha ochosy wiana 24.  65. 3axona 0 sucoxom obGpazosarby (,CryxOeHH riacHHK PC*, &p.
88/2017, 27/2018, 73/2018 67/2019 u 6/2020), unasa 12a TIpasmTHHKS O HIMEHAMA [paswnanka o
CTRHAPAMMA ¥ NOCTYNIKY 38 axpeAHTalm)y eryaujeknx nporpama ( Cayxdenn Diaceuk Gp. 19/2021
on 05.03.2021. roaune) wiasa 72, crap 1 Tauxa 29. CraryTa AKaZemuje TeXHHYKO-BACITHTAYKHX
crpykosiix crymja (Ipesmmben rexer Gp. 01-1/386-1 o 20.04.2022, roaune), y peau ca HPCANIOrOM
Hacrasro-cpyunor seha Oncexa Hum (6p. 02-1/9-4 ox 16.01.2023. romme), Hacrasro-crpyuno sehe

AKajleMuje TEXHHYKO-BACTNTAYKHX CTPYKOBHMX CTYAnja Ha CNEKTPOHCKO] CCAHHIM OAP#AHO] AAHA
30.01.2023 . rosmue noneno je

Omnyky
0 yeBajamy KyPHEYAYMA CTYAH|CKOI NPOrPaMa MacTep ¢rpyKOBHHX CTYAija YIpas/bame oTnanon.

[ YCBAIA CE npeanor Hacrasmo-crpyssor seha Ojcexa Hum (6p. 02-1/9-4 oa 16.01,2023.
TOHHE) O YCRAjaY KYPHKYAYMA CTYAHJCKOT MPOTpaMa MacTep CTPYKOBHMX cTyaHja Yhpassame
ormanom. Kypuxyiym canpsn ancty 06asesnux 1 n3G0pHHX NpeMeTa, & merona cTpykrypa o0yxsara
PACHOPER MPCAMETA N0 cemecTpMa ca oarosapajyhiom sactymmenowhy y ozHocy Ha ykynas 6poj
ECIIB Gojosa 3a axaneMcKo-onirreolpazoske, cTpyuse 1 CTPYUHO QIUIMKATHBHC [pyNe npeaMera.
Cryamjckn  nporpaM  je  uenoswr, cecobyxsarad M ycarjiaulen  ca APYIUM  mporpamMuma
HHCOKOLIKOJICKHX YCTAHOBA H CTAHAAPANMA 38 aKPCAHTALH]Y .

11 Onnyxa cTyna sa cHary aHoM JOHONIEHA,

I Omiyxy nocrapurn Pyxopommony Oncexa Hum w apxusu AxaeMuje TeXHUHKO-
BACIHTAYKNX CTPYKOBHHX CTYHja.

Obpasnoxeme
Hacrasno cipyuno sche Oncexa Hum pocrasino je Ipeanor Ogyxe o YCBRJARLY KYPHKYIyMa
CTYAMJCKOT MPOTPaMa CTY/IMCKOT NPOrpaMa MacTep cTpyKOBHMX CTyauja YIIpar/sarse OTIamoM.
Ha cemmum Hacrapno-erpy=mor seha Axagemuje pasmarpan je Ipennor Oncexa Hum # na

OCHOBY CBET@ HANPE/| HABCICHOT DILTYSCHO j€ Kao ¥ IMCIOIHTHEY.

Ioyka o npannom gexy: [Iporus ose oaayke Mose ce yroxuTi kanda Casery Axagemje y
POKY O IaHa 07 AaHa Nprjema,

Ipencenanajyhy Hacrasno-crpyyuor seha
AKajleMitje TeX HHYKO-BACTHTAYKAX CTPYKOBHUX CTYIH]A

ap Cphan Joskosuly, npod.crpyk.cryamja



Bp3 ocriosa na wien 110 ox1 3akonoT 3a sicokoTooGpasopanue, a BO Bpcka co 4ieH 11
on [TpaBHAHKKOT 32 yCAoBHTE, KPHEPHYMHTE H NPaBHIATA 3a 3aMULIYBaE W CTYAHPaC Ha
BTOP IHKAYC CTYAUH Ha Yiusepauretot ,, Cs. Knument Oxpuacku™ - burona, Ha npeior Ha
HacTaBunuKHOT COBET Ha BTOP LHKAYC CTYAHH Ha MawmnncTso, HactaBHO — Hay4YHHOT COBET
npi Texunuku daky:rer- Burona na ceqnnuara ogpxana na 26.09.2023 roauna noHece

OJINIVKA
3a (opmupatbe Ha NpeaMETHH KOMHCHH
3a BTOP LIMKJIYC CTYAHH

1. Ce ¢opmupaaT npeAMETHH KOMHCHH 3a peasiH3alija Ha HACTaBaTa Ha BTOP LIMKIYC
CTYANH Ha MalIMHCTBO BO COCTaB:
1) EUM 901 On6pann nornaeuja o TepMOAHHAMHKA - 33[10JDKHTENCH
npo¢. a-p Urop Aupnpeescku
npod. a-p Ligere Jlumutpuecka

2) EUM 902 Onbpanu nornasnja o MexaHuka Ha QIyHIH - 3310/KHTENCH
npod. aA-p Bnagumup MujakoBcku
npoo. a-p Ligete JInmutpuecka

3) EXM 903 KoreHepaTHBHH TepMOEHEPTeTCKH MOCTPOjKH - 3aI0/DKHTENEH
npod. a-p l'opnana Janescka
npod. a-p Cesne CraBpesa
4) EUM 904 CoBpeMeHH XHAPOEHEPreTCKH NPOCTOjKH - H300peH
npo¢. a-p l'opnaxa Janescka
npo¢. a-p Cerne CraBpea

5) EUM 905 'acoBoau 1 HaToBONH - H3GOpEH
npod. a-p l'opaana Janescka
npod. a-p Bnagumup MujakoBcku

6) EUM 906 CoBpemeHH TEpMOEHEPTeTCKH NMOCTPOjKH - H3GOpeH
npod. a-p Bnanumup MujakoBcku
npod. a-p Cepne Craspesa

7) EUM 907 Conua Monenupare — HanpeaeH Kypc — H30opeH
(na ce craBH BO MHpPYBaibe)
npod. a-p Jbynuo TpajueBcku

8) EMM 908 CoBpeMeHH KOHCTPYKTHBHH MaTepHjaii — u3GopeH
npod. a-p Crojanue Hyces
npod. a-p Jbynyo TpajueBcku

9) EUM 1001 OxnGpanu nornasuja o NPOLIECHTE Ha CYLUEHE — 3a10/DKHTENEH
npod. a-p Banfenue MutpeBcku
npog. a-p Urop AnnpeeBcku



10) EUM 1002 Eneprercka epuKacHOCT BO TEPMHYKHTE CHCTEMH — H360peH
npod. a-p Camwa [Tonoscka-Bacunescka
npod. a-p Cesae Craspepa

11) EUM 1003 CoBpemeHH eHepreTcKH TEXHONOrHH — H300peH
npod. a-p Lisete Jlumurpuecka
npoo. a-p Cama [Tonoscka-Bacunescka

12) EUM 1004 OnTHManHi eHepreTCKH CHCTEMH - H300peH
npo¢. a-p Bnaaumup MujakoBcku
npod. n-p Banfenue Mutpescku

13) EUM 1005 CoBpemenn npon3BOACTBEHH TEXHONOTHH

npo¢. a-p Crojanue Hyces
npod. A-p Jbynuo Tpajuercku

2. Osaa oanyka BNeryea BO CHJa CO ACHOT Ha JIOHECYBAETO.

Bp.02- TA2/&

26.09.2023 r.
Butona

——HacTaHo-Hayuen coser
aCce Kn,dp




Bp3 ocnosa Ha unen 120 on 3akonor 3a Bucokorto obpasosanme]lekaHaTckara ynpasa MnpH
Texunuku axynrer - Butona, Ha cennnuara onpxana na 13.02.2024 ronuna, Jonece

ONJIYKA

3a ycBojyBame H3BEIITaj O]l peann3alja Ha MPOeKT

1. Ce ycBojysa H3sewraj 3a nppara roansa oz peanusaunjara Ha npoektor GREENES
(nepnon 01.11.2022 - 01.11.2023 ron.)

2. Tlpunor Ha osaa oantyka € M3semrajor ox peanu3aiija Ha NPOEKTOT.

3. Osaa o/iyka Bierysa BO CHJIa CO ICHOT Ha JIOHECYBakETO

Bp. 02-_/ 90 /AL

13.02.2024 ron.
Burtona
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OEKAHOT Ha
TexHu4Kkn pakynteT —butona,

Yuusep3sutet ,C8. KnumeHT Oxpuacku® — butona

1

-

]

MNpeamer: [ocrasysatbe W3BelwTaj 3a npsaTa roauHa o4, peanu3aumjata Ha NPOEKTOT
GREENES (nepvoa 01.11.2022 - 01.11.2023 roa.)

MountyBaHu,

Bo npunor Ha 0BOj A4oNMC AocTasysam M3BewwTaj 3a npeaTa roanMHa o4 peanu3ayujarta Ha
npoekToT GREENES (nepvop 01.11.2022 - 01.11.2023 roa.)

Co nouwur,

PakoBoauTen/noKaneH pakoBoAUTEN Ha NPOEKTOT

npod. a-p NopaaHa JaHeBCKa
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PA3B0J HA KOMNETEHLWW 3A 3ENNEHA EHEPTJA 3A EHEPTETCKA CTABMNHOCT

GREENES
NEPUNOAWMYEH U3BEWTAIJ

3a npBaTa roAvHa o4 peann3auujata Ha npoekror (01.11.2022 - 31.10.2023 rrog,)

NpoeKToT Pa3zeoj Ha KoMnemeHYuu 3a 3en1eHa eHepauja 3a eHepzemcka cmabunHocm, o
akpouum GREEENES (Development of green energy competences for energy stability, GREENES)
e npoekt oa Mporpamara Erasmus+, KA220-HED - Cooperation partnerships in higher education
(Epazmyc+, KA220-HED - MNaptHepcTsa 3a copaboTka Bo BUCOKOTO obpa3osaHue). MpoeKToT e co
spemetpaere 04 ABe roAuHU (24 meceuu), T.e. aKTUBHOCTMTE BO PaMKU Ha NPOEKTOT Ke ce
peanu3npaar so nepuoaor oa 01.11.2022 — 31.10.2024 roanHa. KoopanMHaTOp Ha NPOEKTOT e
AKkaaemujata 3a TeXHUYKU U 06pa3oBHU CTPYYHM cTyaun — Huw, Cpbuja (Akademija Tehnicko-
vaspitackih strukovnih studija - Ni§, Srbija), a YHusep3utetor "CB. KnumeHT Oxpnackn" — butona

e efeH o4 napTHepuTe BO NPOEKTOT.

[len op aKTMBHOCTUTE BO PaMKM Ha NPOEKTOT 3a M3BewTajHMoT nepuos 6ea u
aKTMBHOCTUTE NOBP3aHM CO NOArOTBYBakE€TO M NOTNUWYBakETO Ha [loroBop 3a NPOEKTOT Mery
YHusep3sutetot "Cs. KnumeHT Oxpuackn" — BUToNa Kako napTHep U AKaaemujaTa 33 TEXHUYKN U
o06pa3oBHU CTpy4yHu ctyaum — Huw, Cpbuja, Kako koopauHatop. Ha 27.10.2022 rogvHa
HacrasHo-Hay4yHHOT coBeT npu TexHMuKu ¢akynter — butona, aoHece Oanyka 3a Aasarbe
COrNacHoCT 3a npudararbe Ha NPOEKTOT U NOTNUWYBakbe Ha AoroBopoT, OanyKa 3a Ha3HayvyBake
pakosoauTen/nokaneH pakoBOAMTEN HAa NPOEKTOT, Kako u OaNyKa 3a yTBpAyBatkbe Ha UCTa Ha
BHaTpeWHW yyecHMUM BO npoekToT. Mocne noaHecysareTo Ha Gapare 3a noTnUwysarbe Ha
[AOroBoOp 3a NPOEKTOT CO COOABETHA NponpaTHa AOKYMEHTauuja, cnepewe v NOTnUWyBsake Ha
[Oorosopor. lorosopor 3a npoeKToT 6ewe notnuwax Ha 07.11.2022 roguHa, 1 Toa BO UMe Ha
YKNO op ctpaHa Ha pektopot Ha YKNO, npo¢. a-p Urop Heaenkoscku, a Bo me Ha Akagemuja
3a TeXHU4YKKU M 06pa3oBHM CTPYYHM CTYAuM — HULW, 04 CTpaHa Ha NpeTceAaTenoT Ha Akaaemujara,

npod. A-p CphaH Joskosuh.

Development of green energy competences for energy stability
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BO paMKM Ha aKTMBHOCTMTE Ha NPOEKTOT BO W3BEWTajHUOT nepuoa, nocne
3anovHyBalbeTo Ha npoektotr Ha 01.11.2022 roaguHa, npea no3HayajHa akTBHOCT Gewe
0ApKyBakeTO Ha NouYeTHUOT coctaHok (Kick-off Meeting). OBaa cpepba mefy cute napTHepw BO
npoekTotr bewe oapxmaHa Ha 24.11.2022, BO NnpocTopunTe Ha AKaAemujaTa 3a TEXHWUYKU U
06pa3oBHU CTPYYHM CTYAUK - oTceK Huw Bo Huw. Ha coctaHoKoT, nocne no3apaBHUOT roBop U
npeseHTauujata Ha AKkagemujata AOMaKUH, Koja BOEAHO € W KOOPAWHATOP Ha MPOEKTOT
GREENES, oa cTpaHa Ha OMaKWHOT U KOOPAMHATOP Ha NPOEKTOT Gelwe AaaeHa Npe3eHTaLmja Ha
CaMMOT NPOEKT.

Bo pamku Ha paboTHWTe aKTMBHOCTM Ha npoekToT GREENES, oap»aHun Ha 24. u 25.
Hoemspy 2022 roauHa, Ha AKagemujaTa 3a TeXHUYKN 1 06pa3oBHM CTPYYHM CTYAUN - oTceK Huw
80 Huw, nokpaj novetHuor (Kick-off) cotaHok Ha npoekToT, 6ea peannsupaHu U aAsa paboTHu

COCTaHOUM NOBP3aHU CO aKTUBHOCTUTE Ha NPOEKTOT:

* AHanu3a Ha cocTojbuTe BO BUCOKOTO 06pa3oBaHmne og 061acTa Ha 3eneHaTa eHepruja
U cOCTOj6UTE BO EHEPreTCKMOT CEKTOP,
e [Uurutanusaumja Ha eHepreTCKMoT CeKTop,

KOM ce BO paMKu Ha paboTHMOT naket 2: Pripremno — razvojni paket og npoekror. Ha osue
HaCTaHW, Kako YneHoBWM BO npoeKToT og YKNO, yyectsysaa: npod. a-p lopaaHa JaHeBscKa,
npod.a-p CrojaHye Hyces, u npod. a-p Mutko Kocros.

Bo paboTHMTE aKTUBHOCTUTE OAPKaHW Ha 24.11.2022 chepea NpeseHTauUUK 3a ceKkoja og
NapTHePCKUTE UHCTUTYUUU BO NPOEKTOT U ynorarta Ha CeKoj o4 napTHepuTe BO CaMWOT NPOEKT.
Bo 080j aen npoo. aA-p CrojaH4ye HyceB umawe npeseHTaumja 3a YHuepsurtetort ,Cs. KnumeHr
Oxpuacku” — butona (YKNO), Kako v 3a TexHU4KnoT pakynteT — butona Kako eguHuua Ha YKNO
U KaKO YYeCHUK BO peanun3aumjata Ha akTUBHOCTUTE Ha NPOEKTOT, o NnocebeH akueHT Ha ynoraTta
Ha YK/IO Kako napTHep BO NPOEKTOT M aKTMBHOCTUTE M 3apauute Ha YK/IO u TOb 8o
peannsaymjarta Ha NPOEKTOT.

Ha cocraHouuTe oap)aHu Ha 25.11.2022 roa., Kako TpeT Aen oa oBue ABOAHEBHM
paboTtHu cocTaHouu Ha npoekToTr, 6ea pasrneaaHn WM AUCKYTUPaHWUM paboTHUTE nakeTn U
NPEeTCTOjHMUTE aKTMBHOCTU BO PaMKW Ha NPOEKTOT. BO pamMKu Ha aKTMBHOCTUTE 0f paboTHWOT
nakert 2: Pripremno - razvojni paket, 6ea AaaeHn npe3eHTaunun 3a AHann3a Ha cocTojbute BO
BUCOKOTO o6pa3oBaHue of obnacta Ha 3eneHata eHepruja M 3a AHanu3a Ha coctojbure BO
€HepreTCKUOT CEKTOp 3a CEKOoja 04 3eMjuTe y4ecHUYKM BO NPOEKTOT, T.e. 3a Penybnauka Cpbuja
(koopanHaTop Ha npoekToTt), 3a Peny6aunka CnoseHuja u 3a Penybaunka CesepHa MakeaoHHUja.
Bo 080j aen op paboTtHUTe cocTaHoum, NpeseHTauuja 3a coctojbure Bo BUCOKOTO 06pa3oBaHmne

Development of green energy competences for energy stability
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op, obnacTa Ha 3eneHara eHepruja Bo Peny6aunka CesepHa MakeaoHwja, Kako u npeseHTauuja 3a
cocTojbnte BO eHepreTckuot cektop Bo Penybnuka CesepHa MakeaoHwja umawe npod. A-p

lfopaaHa JaHescka.

Bo pamku Ha paboTHMTe aKTMBHOCTM oapaHn Ha 25.11.2022 roa., 6ea pa3rneaaHn v
ANCKYTUPaHW W: BOCNOCTaByBakeTO Ha CTPYKTypa Ha ynpasyBBatbe W KBANWTET Ha NPOEKTOT;
AOrOBOpPHaTa AOKYMeHTauuja; ¢UHAHCUCKM npawarba, NaywanHoto ¢uHaHcupare #
nnaHupake Ha byyeToT; npernea Ha NnpsaTa NPOEKTHA roguHa: paboTteH nnaH, 3aaavn u 06Bpcku
Ha NnapTHepuTe, NNaH 3a MOBMANHOCT; @ Ha KpajoT 6ea AOHECeHW 1 3aKNy4OoUM 04 0B1e ABOAHEBHU
MHTEH3UBHU pabOTHW aKTUBHOCTHU HA NPOEKTOT.

Bo u3sewrajHMOT nepnog, 8o pamku Ha GREENES npoekTort, Ha 12.05.2023 roauHa Gewe
oapaH online coctaHoK. Ha cOCTaHOKOT ce AMCKyTMpawe 3a HanpeAOKOT Ha CeKkoj oA
napTHepuTe BO peanu3auujata Ha NpoeKTHWTe 3aaayn M obepcku, a bea pasrnepaHn wu
NOAroTBEHMTE U3BELWTaun 3a aKTMBHCTUTE o4 paboTHUTOT nakeT 2: Pripremno — razvojni paket:

2.1 AHanu3a Ha coctojbuTte 8o BUCOKOTO o6pa3oBaHue Bo obnacTa Ha 3eneHaTta eHepruja
U coctojb6aTta BO eHEepreTCKUOT CeKTop,

2.2 ivrutannsaumja Ha eHepreTcKUoT CeKTop,

2.3. AHann3a Ha NocToeyknTe KBaNMPMKaLMM Ha Na3apoT Ha 3eNeHa eHepruja u npeanor

Ha HOBU KOomneteHuun,

2.4 AHann3a Ha CTeNeHOT Ha 330BO/ICTBO HAa CTYAEHTUTE W Ha HACTaBHWUOT Kaaap OA
CWUCTEMOT 32 OHNAjH y4erbe, HaCOKM 3a NOHATaMOLWeH pa3Boj

McTo TaKa, 6ewe nocBeTEHO BHUMaHUE U Ha aKTUBHOCTUTE 2.5 - noarorsysartbe Ha MHOBATUBHWN
COAPXWHU 3@ coOABETHUTE HAaCTBHU NpeaMeT KOU Ce pa3BnuBaaTt n NOAroTeysaaTt BO PaMKKU Ha

0BOj NPOEKT.

Bo pamku Ha MMNAMeHTauujata Ha NPOEKTOT, BO M3BEWTajHUOT Nepuoa, CornacHo
obBpcK1Te 04 NpOeKTHaTa anauKauujaTa 3a Habska Ha onpema cnopea NpeABUAEHWUTe CpeaCcTBa
oA paboTtHuTOT Nnaker 2: Pripremno - razvojni paket, ycnewHo 6ewe peannsupaHa nocranka 3a
HabaBKa Ha ABa (2) npeHOC/IMBM KOMNjyTepW, COrNacHO AOrOBOPOT 3a jaBHa HabaBKa co TeXHNYKK
¢akyntet — butona. Ha Toj HauuH, 3a notpebute Ha npoexkTor GREENES ce HabaseHu aga (2)
npeHocansu komnjytepu ASUS B1500CEAE/WIN 10 PRO.

EpHa oa uennte Ha GREENES npoekToT e pa3soj u nogobpysarbe Ha cocTojbuTe Bo ocym
npeaMeTH, Ha cuTe TpU BUCOKOOGPa3oBHU NapTHEPCKU MHCTUTYUuK (Perynatneu, EHepreTcku
noteHuunjan Ha otnagot, CeH3opcku cuctemu, Coropysarbe v ekonoruja, EHeprnja u usoTHa

Development of green energy competences for energy stability
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cpeavHa, Kopuctewe Ha martepujanv v eHeprvja oa otnagot, CospemeHn Npov3BOACTBEHM
TexHonormu, u CoBpemeHW XuWApOeHepreTcku nocTpojku). Bo Aenotr Ha osue aKTUBHOCTH,
MCTPaXyBauyKMOT TUM Ha YKNO — TOB e 3aa0/xeH u pabot Ha pa3suBakbe U NOAroTByBatbe Ha
MHOBATMBHU HACTaBHU COAPKMHM 3a npeameTute CospemeHu Npou3eoodcmeeHuU mexHon02uu, u
CoepemeHu xudpoeHepzemcKu nocmpojku. Bo pamKn Ha oOBMe aKTUBHOCTHU, Aocera ce
noaroteeHn ApadT Bep3MuTe Ha MHOBMPAHWUTE HAaCTaBHUTE COAPKMHW BO PaMKKU Ha Temute
NPeABMBEHN CO aKpeaUTUPaHUTE CTYAUCKM NpPorpamu 3a ABata HacTaBHU NpeamMeTH, Kako v
cnegHuTe npegaBarba Bo GOpmMa Ha MUWAHW HAcTaBHU MaTepujannM Ha aHIIUCKUM U Ha
MaKefoHCKMN jasuK, NoeaANHEYHO 3a CeKOoj oA HacTaBHM NpeameTn 3a Kou e 3agomkeH YK/10

TAMOT!

CospemeHu nQouaeodcmaenu mexHonoz2uu

1. HymepHikn ynpaByBaHH MalUMHH
1.1. BoBea Bo KOMNjyTepcKO HYMEPHUYKO MIMpaByBatbe
1.2. NC pa3Boj
1.3. CNC mawnnu
1.4. OCHOBHH KOMIOHEHTH Ha HyMa MallHHH
1.5 KoopanHaTHH cucTeM M aBrxkera kaj NUMA
1.6. BugoBH HyMEpHUYHO ynpaByBame
1.7. INporpamupame Ha NU mamnu
2. Eneprercka epukacHocT Ha CNC MaluMHH 33 peXere MeTanH Bo crnopeaba co
KOHBEHLIHOHA/IHHUTE MallHHH
2.1. Bosen
2.2. MalunHH 3a pexeme MeTalnu
2.3. Eneprercka epukacnoct Ha CNC MallMHH 32 pexere METaj1 BO crnopeada co
KOHBEHLMOHAJIHUTE MaLIHHH
2.4. Eneprercka epukacHocT Ha GyHKUHOHanHUTe ccTeMd Ha CNC MaluMHH 3a pexerbe
MeTalu
2.4.1. 'naBHHK cUCTEMH
2.4.2. [ToMOLUHH CHCTEMH
2.4.3. Eneprercka epukacHocT Ha CNC MalIHHHU 33 pe3Xibe MeTallu
2.5. 3akiyyok
3. OGpaboTKa cO HEKOHBEHLIMOHATHH MOCTANKH
3.1. AGpa3HBHa MalllHHa CO MJIa3
3.2. TperMmaH co ynTpa3ByK
3.3. O6paboTka Ha eneKTpo-epo3uja
3.4. Jlacepcka o6paboTka
3.5. ITna3ma Tperman (PJA)
3.5.1. OcHoBH Ha NpoLECOT
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3.5.2. OCHOBHH KapaKkTepHCTHKH Ha MNa3Mara
3.5.3. INpousBoanu onepaumnn Ha o6paborka co niasma
3.5.4. [1na3Ma racoBH
3.5.5. Uncranaumja-onpema 3a o6paborka co niasma
3.5.6. OCHOBHH KapaKTepHCTHKH Ha o6paboTkara co nnasma
3.6. Xemucka obpaborka
3.7. Enextpoxemucka obpaborka

CoepemeHu XUdQOGHGQ?GMCKU nocmgo[«u

1. XuapoeHepreTcku noctpojku: OCHOBHM NMOMMH, BHIOBH M KiacH(uKauMja, MPHHUMM Ha

pabora

1.1. UckopHcTyBame Ha eHeprujara

1.2. TIpoH3BOACTBO M NMOTPOLIYBa4Ka Ha ENEKTPHYHA EHEprHja
1.3. BuaoBH Ha €NEKTPHYHH LEHTPaIH

1.4. BHIOBH Ha XMAPOEHEPTETCKH MOCTPOjKH
1.4.1. Buaosu XxuapoenexTpaHH CrIOpea HAYMHOT HAa KOPHCTEH:E HA BOJATa

1.4.2. BuaoBu XHAPOENEKTPaHH CIIOPEA BUCHHATA HA PacroNoXIHBHOT Naja
1.4.3. BuaoBH XHAPOENEKTPaHH CNOPE/] HHCTAIHPaHHOT KanauuTeT
1.4.4. XubpHaHH XHAPOEHEPrEeTCKH MOCTPOjKH

1.5. EKOJIOLIKH M COLIMjaNHH acneKTH Ha XHAPOEHEPreTCKHTE NOCTPOjKH
1.5.1. Murpauuja Ha pubu
1.5.2. CeanmeHTauuja
1.5.3. Ksaaurer Ha Bojara
1.5.4. ExonoLIKH TEKOBH
1.5.5. Xuaponpou3BoIaCTBO
1.5.6. Xuepapxuja Ha ybnaxyBare

1.6. IpuHuun Ha paboTa Ha XHAPOEHEPTETCKUTE NOCTPOjKH
1.6.1. PacnonoxanB M KOPHCEH Naj Ha eHepruja Ha TypOuHaTa
1.6.2. MOKHOCT M CTeneH Ha KOPUCHO A€jCTBO Ha TypOuHaTa

2. TunoBM HAa XMAPayJHYHH TYPOMHH, KOHCTPYKUMH, H300p Ha MapaMEeTPHTE Ha PEaKLHMCKH H

aKLMCKH TYpOHHH
2.1. Omuc u noaenba
2.1.1. TlenroHoBa TypOuHa
2.1.2. ®paHuucosa TypbHHa
2.1.3. Tlponenepna u Kannanosa Typ6una
2.1.4. Xopu3oHTanHa ockeHa TypbuHa
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2.1.5. [Jlnjaronanna typbuna
2.2. Ctpyetbe HU3 pabOTHOTO KOJIO Kaj peaKUMCKHTE TYpOHHH
2.3. OcHoBHa eHepreTcka paBeHka Kaj Typbunnte (Ojneposa paBeHka)
2.4. CnnyHoct kaj xuapotypOuHuTe (M TypOOMalUMHHUTE BOOMLLTO)
2.5. Crneunduyen 6poj Ha BpTeXNH
3. CocTaBHH J€JIOBH Ha XHAPOENEKTpaHa U MeToaAn Ha XHApay/IHYHa M jJaKOCHA MPEeCMETKa Ha
€JIEMEHTH OJ1 COBPEMEHHTE XHAPOEHEPreTCKH NMOCTPOjKH
3.1. CnaBHH AeNOBH Ha XMAPOENEKTPAaHUTE H HUBHA QyHKLHja
3.1.1. Bpana
3.1.2. 3adar
3.1.3. MoBona Ha Boza
3.1.4. Bonocran
3.1.5. IlputHceH LEBKOBOA
3.1.6. MaumuHcKa 3rpaaa
3.1.7. T'eneparop
3.1.8. OpnBoauu opranu
3.2. XuapoMalHHCKa onpema
3.2.1. Pewerkn
3.2.2. 3artBopauu
3.2.3. Onpema Ha Bne3na rpanba (3aat Ha BoAa)
3.2.4. Onpema Ha GpaHa H nperpaja
3.2.5. Onpema 3a BoAHA KOMOpa
3.2.6. Onpema 3a 3aTBOpayKa KOMOpa
3.2.7. Hacoku 3a u360p ¥ AMMEH3HOHHpAbE HA ONpeMara M MpoLeHa Ha TeXHHaTa
3.3. [IpuTHCHH LEBKOBOAH
3.3.1. BumoBH Ha MPUTHCHH LIEBKOBOAH
3.3.2. ExoHoMH4eH (onTHManeH) NpeYHHK Ha MPUTHCEH LIEBKOBOA
3.3.3. Xuapaynu4yHH OAHOCH M 3aKOHH Ha AHUMEH3HOHHpaILE
3.3.4. Hacoku 3a AMMEH3HOHHPAILE H NPOLIEHKA HA TeXHHATa
4. Pa6GoTHH napaMeTpH Ha XHAPOEHEPTETCKHTE NOCTPOjKH
4.1. KapakTepHCTHYHH KPHBH H NapamMeTpH
4.2. ToneMuHa Ha u3rpaaba Ha XHAPOENEKTpaHa
4.2.1. H36op u npuka3 Ha KPHTEPHYMHTE
4.3, Bpoj 1 roneMHHa Ha arperaTure
4.4. TotpouryBayka 1 POM3BOJCTBO HA €JIEKTPHYHA EHEPrHja
4.4.1. dakTOopH Ha NOTPOLIYyBauKa
4.4.2. dakTopH Ha NPOM3BOACTBO
4.5, EdukacHo au3ajHHpame
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4.5.1. TeXHHKH Ha MoaenHpame
4.5.2. CoBpeMEHH MaTepHjanu

4.6. Jlurutann3alLija Kaj XHAPOCHEPreTCKHTE NOCTPOjKH
4.6.1. YnpasyBaie co neppopmMaHCHTE Ha CpeaCTBaTa
4.6.2. Onpema 3a cneaere Ha coctojbara
4.6.3. YnpaByBame €O NPEKHHH
4.6.4. SCADA cHcTeMH Kaj XHAPOCHEPTrETCKHTE MOCTPOjKH
4.6.5. Hurepuer Ha HewrTarta (IoT) Bo XHApoeHepreTHkaTa
4.6.6. BewTauka HHTEIMTEHLH)a N MALUHHCKO YUeHe

Cnopeg T0a, BO pamku Ha GREENES npoekToT, oA cTpaHa Ha YK/10 uctpaxysayukuot Tum focera
NPaKTMYHO Ce MNOAroTBeHW: cKpunta on CoepemMeHU Npou3eodcmeeHu  MmexHono2uu
(Contemporary Production Technologies) co npeaasawa oA HaBeAeHWTe nornasja (Ha aHrnKUCKn
ja3unk); ckpunta og CospemeHu xudpoeHep2emcKu nocmpojKu (Modern Hydro Power Plants) co
npeAasatba (Ha aHIIMCKM U Ha MaKeAOHCKM ja3uk).

Nokpaj Toa, BO pamku Ha npoektoT GREENES, BO TeK ce U aKTMBHOCTU HAaCOYEHWU KOH
peduHUparbe Ha MeTOAONOWKN NPUCTaNK NpU KpeupareTo Ha nporpamu 3a 06yKa, Kako u
nocTasyBarbe 0OCHOBA 3a NoAobpeH MoAEeN Ha OHNAJH HacTaBsa.

burtona,
12.02.2024 roa.

PakosoauTen/nokaneH pakosoauTeN Ha NPOEKTOT

npod. a-p NlopaaHa JaHeBcka
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DEVELOPMENT OF GREEN ENERGY COMPETENCIES FOR ENERGY STABILITY
GREENES

Interim Report

for the first year of the project implementation (01.11.2022 - 31.10.2023)

The project Development of green energy competencies for energy stability, with the
acronym GREENES, is a project from the Erasmus+ Program, KA220-HED - Cooperation
partnerships in higher education. The project has a duration of two years (24 months), i.e.
the activities within the project will be realized in the period from 01.11.2022 - 31.10.2024.
The coordinator of the project is the the Academy of Applied Technical and Preschool
Studies - Department Ni3, Serbia (Akademija Tehni¢ko-vaspitackih strukovnih studija = Nis,
Srbija), and the University "St. Kliment Ohridski" — Bitola is one of the partners in the
project.

Part of the activities within the framework of the project for the reporting period
were the activities related to preparation and signing of the Project Agreement between the
University "St. Kliment Ohridski" - Bitola as a project partner and the Academy of Applied
Technical and Preschool Studies - Department Ni$, Serbia, as a project coordinator. On
27.10.2022, the Teaching-Scientific Council at the Faculty of Technical Sciences - Bitola,
adopted a Decision to give consent for accepting the project and signing the contract, a
Decision to appoint a local project coordinator, as well as a Decision to establish a list of
internal participants in the project. After the submission of a request with appropriate
accompanying documentation for signing the project contract, the signing of the contract
followed. The Project Agreement was signed on November 7, 2022, on behalf of UKLO by
the Rector of UKLO, Prof. Dr. Igor Nedelkovski, and on behalf of the Academy of Applied
Technical and Preschool Studies - Department Ni3, by the President of the Academy, Prof.
Dr. Srhan Jovkovih.

Within the scope of the project's activities in the reporting period, after the start of
the project on 01.11.2022, the first significant activity was the initial meeting (Kick-off
Meeting). This meeting between all partners in the project was held on 24.11.2022, in the
premises of the Academy of Applied Technical and Preschool Studies - Department Ni3, in
Ni3. At the meeting, after the welcome speech and the presentation of the host Academy,
which is also the coordinator of the GREENES project, the host and project coordinator gave
a presentation of the project itself.

Development of green energy competences for energy stability
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Within the working activities of the GREENES project, held on November 24 and 25,
2022, at the Academy of Technical-Educational Vocational Studies - Department Ni3, in Ni3,
in addition to the initial (Kick-off) meeting of the project, two more working meetings were
also held. These meetings were related to following project activities:

e Analysis of the conditions in higher education in the field of green energy and the
conditions in the energy sector,
o Digitization of the energy sector,

which are within the scope of work package 2: Pripremno - razvojni paket from the project.
At these events, Prof. Dr. Gordana Janevska, Prof. Dr. Stojanche Nusev, and Prof. Dr. Mitko
Kostov participated as members of the UKLO project team.

During the working meeting held on 24.11.2022, presentations for each of the
project partner institutions and the role of each partner within the project activities were
given. Within this part, Prof. Dr. Stojanche Nusev gave a presentation about University "St.
Kliment Ohridski" - Bitola (UKLO), as well as about the Faculty of Technical Sciences - Bitola
as a unit of UKLO and participant in the project implementation, with special emphasis on
the role of UKLO as a project partner and the activities and tasks of UKLO and FTS in the

project realization activities.

At the meetings held on 25.11.2022, as the third part of these two-days intensive
working activities on the project, the work packages and upcoming activities within the
framework of the project were reviewed and discussed. Within the activities of work
package 2: Pripremno - razvojni paket, presentations on the Analysis of the situation in
higher education in the field of green energy and on the Analysis of the situation in the
energy sector were given for each of the countries participating in the project, i.e. for the
Republic of Serbia (project coordinator), for the Republic of Slovenia and for the Republic of
North Macedonia. In this part of the working meetings, the presentations for the situation in
the Republic of North Macedonia were given by Prof. Dr. Gordana Janevska.

Within the framework of the work activities held on 25.11.2022, the following were
considered and discussed: the establishment of a management structure and of a project
quality; the contractual documentation; financial issues, lump sum financing and budget
planning; overview of the first project year: work plan, tasks and obligations of the partners,
mobility plan; and at the end, conclusions were drawn from these two-days intensive

project work activities.

In the reporting period, within the framework of the GREENES project, an online
meeting was held on May 12, 2023. At the meeting, the progress of each partner in
realization of the project tasks and obligations was discussed, and the prepared reports on
the activities of the work package 2: Pripremno — razvojni paket were also reviewed:

Development of green energy competences for energy stability
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2.1 Analysis of the situation in higher education in the field of green energy and the
situation in the energy sector,

2.2 Digitization of the energy sector,

2.3. Analysis of existing qualifications on the green energy market and proposal of
new competencies,

2.4 Analysis of the level of satisfaction of students and teaching staff with the online
learning system, directions for further development.

Attention was paid as well to activities 2.5 - preparation of innovative contents for the
selected teaching courses that are developed and prepared within the framework of this

project.

Within the framework of project implementation, in the reporting period, in
accordance with the obligations of the project application for the procurement of
equipment according to the provided funds from the work package 2: Pripremno - razvojni
paket, a procurement procedure for two (2) laptops was successfully implemented, in
accordance with the tender contract that Faculty of Technical Sciences — Bitola had have.
Thus, two (2) laptops ASUS B1500CEAE/WIN 10 PRO were purchased for the needs of the

GREENES project.

One of the main goals of the GREENES project is the development and improvement
the situation in eight teaching courses, at all three higher education partner institutions
(Regulations, Energy potential of waste, Sensor systems, Combustion and ecology, Energy
and environment, Use of materials and energy from waste, Contemporary production
technologies, and Modern hydropower plants). As part of these activities, the research team
of UKLO - FTS is in charge and works on developing and preparing innovative teaching
content for the courses Contemporary Production Technologies, and Modern Hydro Power
Plants. Within the scope of these activities, so far the draft versions of the innovative
teaching contents (adopted by the course teaching committee), according to the topics
foreseen by the accredited study programs for these two teaching courses, have been
prepared, as well as the following lectures in the form of written teaching materials in
English and in Macedonian, individually for each of teaching courses for which the UKLO
team is in charge:

Contemporary Production Technologies

1. Numerically controlled machines
1.1. Introduction in computer numerical control
1.2. NC development
1.3. CNC machines
1.4. Basic components of NUMA machines

Development of green energy competences for energy stability
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1.5 Coordinate system and movements at NUMA
1.6. Types of numerical control
1.7. NU machines programming
2. Energy efficiency of CNC metal cutting machines compared to conventional machines
2.1. Introduction
2.2. Metal cutting machines
2.3. Energy efficiency of CNC metal cutting machines compared to conventional
machines
2.4. Energy efficiency of functional systems of CNC metal cutting machines
2.4.1. Main systems
2.4.2. Auxiliary systems
2.4.3. Energy efficiency of CNC metal cutting machines
2.5. Conclusion
3. Processing with unconventional procedures
3.1. Abrasive jet machining
3.2. Treatment with ultrasound
3.3. Electro-erosion processing
3.4. Laser processing
3.5. Plasma treatment (PJA)
3.5.1. Basics of the process
3.5.2. Basic characteristics of plasma
3.5.3. Production operations of plasma processing
3.5.4. Plasma gases
3.5.5. Installation-equipment for plasma processing
3.5.6. Basic characteristics of plasma processing
3.6. Chemical processing
3.7. Electrochemical processing

Modern Hydro Power Plants

1. Hydro Power Plants: Basics, types and classification, principle of operation

1.1. Energy utilization

1.2. Electricity generation and consumption

1.3. Types of power plants

1.4. Types of Hydropower Plants
1.4.1. Types of hydroelectric power plants according to the method of water

utilization

1.4.2. Types of hydroelectric power plants based on the available head
1.4.3. Types of hydroelectric power plants according to installed capacity
1.4.4. Hybrid hydropower

1.5. Environmental and Social Aspects of Hydro Power Plants
1.5.1. Fish migration
1.5.2. Sedimentation
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1.5.3. Water quality
1.5.4. Environmental flows
1.5.5. Hydropeaking
1.5.6. Mitigation hicrarchy
1.6. Principle of Operation of Hydroelectric Power Plants
1.6.1. Available and useful energy head of the turbine
1.6.2. Turbine Power and Efficiency
2. Types of hydro turbines (water turbines), constructions, selection of parameters of
reaction and action turbines
2.1. Description and classification
2.1.1. Pelton turbine
2.1.2. Francis Turbine
2.1.3. Propeller and Kaplan turbines
2.1.4. Horizontal axis turbine
2.1.5. Diagonal turbine
2.2. Flow through the runner in reaction turbines
2.3. Basic energy equation for turbines (Euler's equation)
2.4. Similarity in hydroturbines (and turbomachines in general)
2.5. Specific rotational speed
3. Components of a hydro power plant and methods of hydraulic and strength calculation of
elements of modern hydropower plants
3.1. Main components of hydroelectric power plants and their functions
3.1.1. Dam
3.1.2. Intake
3.1.3. Supply works
3.1.4. Surge chambers (water chambers)
3.1.5. Penstock
3.1.6. Powerhouse
3.1.7. Generators
3.1.8. Water Discharge Systems — tailrace
3.2. Hydromechanical Equipment
3.2.1. Trash racks (Gratings)
3.2.2. Gate Mechanisms
3.2.3. Equipment for Inlet Structure (Water Intake)
3.2.4. Dam and Barrier Equipment
3.2.5. Water Chamber Equipment
3.2.6. Equipment for the Gate Chamber
3.2.7. Guidelines for Equipment Selection and Sizing and Weight Estimation
3.3. Penstocks
3.3.1. Types of Penstocks
3.3.2. The economical (optimal) diameter of the penstock
3.3.3. Hydraulic Ratios and Sizing Laws
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3.3.4. Guidelines for Dimensioning and Estimation of Weight
4. Defining the operating parameters of hydropower plants
4.1. Characteristic Curves and Parameters
4.2, Size of Hydro Power Plant Construction
4.2.1. Selection and Presentation of Criteria
4.3. Number and Size of Units
4.4. Electricity consumption and production
44.1. Consumption Factors
4.4.2. Production Factors
4.5. Efficient design
4.5.1. Modelling techniques
4.5.2. Advanced materials
4.6. Digitalization in hydropower
4.6.1. Asset performance management
4.6.2. Condition monitoring equipment
4.6.3. Outage management
4.6.4. SCADA hydropower
4.6.5. Internet of Things (IoT) in hydropower
4.6.6. Artificial intelligence and machine learning

Accordingly, within the framework of the GREENES project, the UKLO research team has so
far practically prepared: a textbook from Contemporary Production Technologies with
lectures from the specified chapters (in English); and a textbook from Modern Hydro Power
Plants with lectures (in English and Macedonian).

In addition, within the GREENES project, there are ongoing activities aimed at
defining methodological approaches in the creation of training programs, as well as laying
the foundation for an improved model of online teaching.

Bitola,
12.02.2024. Project local coordinator

Prof. Dr.sc.

rdana Janevska
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