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NPOrPAMA

FTAPAHLIWJA

L FlokTA )

: /
au sa cexof Aumar

Bo OKTA ja co3napoBme 3a Bac npBata ceondarHa nporpama 3a KOHTpona
Ha ropusarta. [Ipeky peZjoBHI NPOBEPKN ro rapaHTupame KBanuTeToT u
KOMMYIHATA Ha HaLLNTe ropurBa Ha cuTe OeH3MHCKKM CTaHuLK co bpena OKTA.
Kaj Hac moxeTe f1a buaeTe CUrypHU 3a cekoj nuTap!

*f’ ‘

Bpwiume pefoBHaA KOHTPOJA Ha
KanayuteTuTe 3a CKnagupasbe.

" &

v npoBepyBame u ru o6enexxyBame
aBTOMaTuTe 3a NONHee rop1Ba Ha
GeH3UHCKNUTE CTAaHMLIM CO KOHTPOJHA JIeHTa
3a rapaHTMpaHa KoJIMYMHa.

CHPOBGAYBaMe nocrojaHa KOHTpOJ1a
Ha KBAJIUTETOT U KOJINYNHATA Ha ropuBaTta
BO TEKOT Ha LieJiaTa rogHa.

EHepruja 3a XXMBOT. & m OKTA
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Ha pyu4ekor ce noka-
HyBaart, NnokKpaj pako-
BOACTBOTO
Ha 3EMAK,
Yys1eHoBM Ha U3-
BPLUHKNOT o460p, Ha
ypeayBa4yknot oa6op,
Ha CTPYYHHNOT
Konernym
M Ys1eHOBM Ha ogpe-
A€HN KOMHUCHH KON
6uns1e MHOry aKTUBHM
BO TEeKOT
Ha roguHaTa
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ATICTPAKT

Bo o0soj mpyd e npukaxxaH MemoOd 3a npoueHka Ha dosepriugocma Ha 0es1 00 efleKmpoeHepP2emcKu
cucmem co rpumeHa Ha cogpmeepckuom riakem Neplan. Modenuparemo Ha dosepriugocma Ha erneKmpo-
eHepeaemcKume cucmemu e rnpuoussuKysayka paboma. Bucokomo HU8o Ha 008epiu8oCM 80 peasTHUOM esiek-
mporpeHoCceH cucmemM pesynmupa Co MHO2Yy MasiKy HacmaHu Ha MPeKuH wmo eodam 00 MPEeKUH Ha
cHabdysaH-emo Ao nompowysa4om. Hajzonemume rnpeKuHU ucmopuckKu burie nosp3aHu co 3a8UCHU HacmaHu
Ha MPeKuH, Kou e mewko 0a ce npedsudam u ce CrI0KEeHU 3a HUBHO MPeyu3HO Mooenupar-e. [JJuHamuyHume
riojagu ce rogeke usu rnomMarsiky UHeosigupaHuU 80 cume HacmaHu Ha MpeKuH U He MoXe cekozaw 0a budam
3aHeMapeHU 80 MooenupaH-emo.Llenma Ha 080j mpyd e 3a e0eH 8aK08 UCKIy4YUMeriIHO KOMIIIEKCEH CUCMEM
ce rpuKaxe HadyuH Kako rnoedHocmaegHo 0a ce rnpoueHU Hezogama Oosepriugocm. [lagHUOM ¢hOKyC € KOH
cogpmeepckuom rnakem Neplan, kako anamka Koja ce Kopucmu 3a rpoueHka Ha dosepriusocm. Co Hezosa
rnpuMeHa, ce rnpecmemaHu UHOekcume Ha 008ep/Iu8OCM 3a KOHKPDEMEH npuMep Ha aHanusa. Yicmo maka,
MpuUKaXxaHu ce pesysimamume 3a eepojamHocma 3a riojasa Ha MpekuH u Opyau 8aXXHU nMapamempu 3a cume
MOYKU Ha ormosapysar-e.

Kny4yHu 360poesu: dosepriusocm, efiekmpoeHepaemcku cucmem, Neplan.

W———-cnepzemucka 121/2020
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ASSESSMENT OF ELECTRICITY SYSTEM CONFIDENCE
Natalia PETROVA
Atanas ILIEV

University "St. Cyril and Methodius" - Skopje, FEIT - Skopje

ABSTRACT

This paper presents a method for reliability assessment of a part of the power system using the Neplan
software package. Reliability modelling of the power system is a challenging task. The high level of reliability
in the real power system results in very few outage events that actually leads to an interruption of supply for
the customer. Major interruptions have historically been associated with dependent outage events, which is
difficult to predict and complex to model accurately. Dynamic phenomena are more or less involved in all outage
events and cannot always be neglected in the modelling. The purpose of this paper is for such an extremely
complex system to give a way as simpler to assess its reliability. The main focus is turned to the Neplan soft-
ware package, as a tool used to assess reliability. With its application, the reliability indices for a specific case
of analysis are calculated. Also, the expected probability of interruptionand other important parameters for all
load points are presented.

Key words: reliability, power system, Neplan.

I
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npodosnkeHue o0 MUHamuom 6poj
Kage,

| =xame
Pk 1 A — pacnonoxnmeocT u crtanka Ha | s By
rpeLuka 3a KoMnoHeHTaTa kK cooaBETHO, l A= et 1"’! - Byt Ay (14)
Qmun — HepacrnonoXmnmBoCT M CTarnka Ha 1
m ¥ Hm p I =) He=0 (15)
nornpaska Ha KOMMNOHEHTaTa MCOOLBETHO,

Mgj ¥ )‘si._ cTarka Ha rnornpasKka 1 ctanka Ha I Ay Z;I =it ds (16)
rpeLuka Ha coctojba | coogBeTHO,

17

U— MHOXeCTBO Ha KOMMOHEHTU BO paboTeH L =PRG.+2) (4
pexum 3a coctojbara |, OBue pesynaTtuTe MOXe Aa ce kopucTar 3a aa
ce npecMeTa pacnosioXkMBOCTa 1 HePacnonoXIMBO-
D - MHOXXeCTBO Ha KOMIMOHEHTM KOV HE Ce BO © cTa Ha cucTeMuTe Ha cn.5. 3a CMCTeM CO Cepucku

paboTeH pexum 3a cocTojbarta . | xomnoneHTn HeonxoaHo e cuTe KOMMOHeHTH aa pa-
o s I ©6oTaT MCTOBPEMEHO 3a Aa buaaTt Bo paboTeH pexum.
' PN (% Ha npumep, Ha cucTteM CO ABE KOMMOHEHTU BO Ce-

pucka Bpcka npukaxaH Ha cn.5.a) my e notpebHo
(10) PYHKLMOHMpPake Ha ABETE KOMMOHEHTU CO Len aa
B+ Ay 6uae pacrnonoXmB.

K=

PesyntaTtoTt og paseHkute (4), (5) n (6), (7), [
(8) moxe oa ce KOpUCTU 3a NpecMeTKa Ha opeKkdeH- | —tKonem. 1 Koz, 2
umjaTa Ha nojaBa Ha cekoja cocTojba. PpekdeHumjaTa
Ha cekoja cocTojba e BepojaTHOCTa aa ce buae Bo Taa
cneumdmyHa cocTojba NOMHOXeHa COo cTarnkarta Aa ce I S aposcxeapcr
HanywTn Taa coctojba [2]. BakBuTe nHoekcy moxe aa

ce npecmeTar co npumena Ha pasexkute (11) u (12). |
Kosm. 1
for = Pl + dg) (11) |
dsi = Psifsi-8760 (12) I
| Kosm.2
Co npumeHa Ha paBeHkuTte og (9) po (12), 3a I
CMCTEeM COCTaBeH Of] ABE MOMNpPaBfMBMN KOMMOHEHTH B)[lapanenna spcxa

npukaxaH Ha cn. 2. ce gobuea:
P A [ Cn. 5. Cucmewm co dee nonpaesiueu KOMMo-

(13) | Henmu eo cepucka (a) u napanenHa epcka (6)

Fa=H» .
=Rk Co orneg Ha MapkoBMOT NpoLIEC 3a OBOj CNy-

yaj, ce pobua geka camo coctojbata 1 e Bo pyHk-
McTUTe npecMeTk1 MoXe Aa ce Hanpasar 3a || LUnoHaneH paboTeH pexum, a geka octaHaTuTe Tpu
apyrute coctojoun. Bo Tab.1 ce npukaxaHu pesynTa- I COCTOjOK ce BO pexum Ha ucnag. Kako pesyntar Ha

TUTE 0f NPECMETKUTE. 0Ba, pacnonoXnmBocTa Ha CUCTEMOT € eAHaKBa Ha
|
Tab.1.. [lodamoyu 3a cocmojbama Ha cucmemMom 3a cucmeM cocmaseH 00 dge rorpaessiu8u KOMo-
HeHmu
. . Cranka Ha Cranxa Ha :
Cocroba B aTHOCT e deHIptja
2 P9 NOMpAaBKa Tpenmxa ':l-’rp )
S, RR 0 A+ iy PRy +Ag)
S, R0, b 1y R0, (s +1,)
Sy .5 4y Ay QA +8)
I 23 2:% Rl 0 QiR s ¥ g)
————enepzemuka 121/2020
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BepojaTHoCTa Aa ce 6uae Bo cocTtojba 1, gogeka He-
pacnosioXnmBoCcTa Ha OBOj CUCTEM € efHakBa Ha
cyma of, BepojaTHocTuTe ga ce buae Bo coctojba 2,
3n4.

Kora crtaHyBa 3060p 3a cucTeMunu KOMIMo-
HEHTW ce Bp3aHW BO NaparnesnHa Bpcka (¢cn.5.6), gpyH-
LMOHMPaHETO HA eHa 0f KOMMOHEHTUTE € JOBOMHO
3a [a ce 3apXu1 CUCTEMOT BO paboTeH pexum. Mpu-
MeHaTa Ha MapkoBMOT npouec 3a 0BOj CUCTEM aBa
Aeka camo coctojbaTa 4 e cocTojbarta BO Koja cucTe-
MOT HamgyBa Ha NpekuH, a cocTojoute 1, 2 1 3 ce co-
CTOj6M BO KOM CUCTEMOT PYHLIMOHUPA YCMNELLHO.

PacnonoxnueocTta Ha eeH BakoB CUCTEM €
eJHaKBa Ha CyMupare Ha BEpPOjaTHOCTUTE Aa CUCTe-
MoT 6mae Bo cocTojba 1, 2 1 3, fogeka Hepacnonox-
NMBOCTa € edHaKkBa Ha BepojaTHocTa ga buge Bo
cocTojba 4.

3.2 EHymepauuja Ha cocTojbaTa Ha cu-
cTemMoT

EpeH on HemoctaToumuTe npu NpuMeHa Ha
MapkoBaTta TexHuKa 3a Aa ce NOCTUrHe Mogen Ha fo-
BEPMMBOCT € UCKITYYUTENHO ronemMmnoT Opoj Ha reHe-
pypaHm cocTojoun Kou ro  ycrnoxHyBaar
NpecMeTyBaHE€TO 3a eBanyauuja Ha JOBEpPrMBOCTa.
[lokornky ce npeTnocTaBy AeKka CUCTEMOT COAPXKM N
KOMMOHEHTWN, cO MapKOBMOT NpoLEeC BKAYNHUOT 6poj
Ha cocTojou Kom Tpeba aa ce oueHaT BO CTyguuTe 3a
00BepnuBOCT ke buaaT 2n. MNMopaam Toa, NnoTpebHo e
Aa ce NpUMeHaT HEKOU TEXHUKM 3a Ja Hamanu rone-
MMHaTa Ha gujarpaMoT Ha MPOCTOP Ha COCTOjOW.

3a pga ce Hamanu 6pojoT Ha cocTojouTe 3a cu-
CTEMOT KOj Ce aHanu3upa MoXe Ja Cce npumeHat

eHepzczemukKka

HEKOM TEeXHWKM Kako LUTO Ce eHymepauuja Ha co-
[ cTojbuTe BO rpadoT Bo hopMa Ha APBO Ha OANYKW,
| cxpatyBare Ha cocTojouTe U HenpeaBMANMBOCTA U
i paHrmpaH-eTo.
I TexHvKkaTa 3a eHymepaumja Ha rpad Bo op-

Ma Ha ApBO, Koja ce KOpUCTW BO aHanu3ara 3a agek-
| BatHocT [5] KopucTu eHyMepauwja koja 3ano4HyBa co

HYNTO HUBO W NPOJOIKYBa BO NpaseL, rope — Aony 1
I neBo — eCHo.

Ha cn.6 e unycTtpupaH oBoj npucTan 3a cu-

I crem KOj ce CcOCToM of TPV KOMMOHEHTW, Kage

I 03Ha4vyBa [eka KOMMoHeTaTa i € Bo paboTeH pexum,
a [eka e HagBop of paboTeH pexum [1].

. [pyr MeToa No3HaT KaKo CKpaTyBake Ha npo-
CTOpPOT Ha COCTOj6M OBO3MOXYBa ronemMmnHaTa Ha npo-
J CTOPOT Aa ce Hamanu CO enuMMUHUpare Ha
cocTojbuTe KOM MMaaT nomana BepojaTHOCT 3a
| nojaea. BepojaTtHocTa 3a cMcTemMOT Ha cocTojou ce
I 3rofieMyBa CO 3roriemMyBare Ha HMBOTO Ha CUCTEMOT
[5]. OBa moOxe foa ce HanpaBw NPEKY BpLUEHE Ha aHa-
| nvsa fo oapeneHo HUBO Ha BepojaTHOCT.

WNcTo Taka, kako meTon 3a HamarlyBake Ha

| ©pojoT Ha cocTojbun ce KOpUCTU N HenpeaBuaIMBoOCTa

(cnyyajHocTta) u paHrmpaneto. Co 0BOj MeTO ce pas-

| rmenysaat camo Bepojathn HacTanw. Moa BepojaTHM

HacTaHu ce nogpas3bupa Heycnewmn HacTtaHu (Ha-

I CTaHW Ha rpelka, ucnag) Kom mmaaT HajdHadajHo

BNujaHne Bp3 nepdopmaHcuTe Ha cuctemot. Co uen

[a ce n3berHaTt CooaBETHU HENPeaBUAEHN CUTyaLmK,

HEONXo4HO e TeMENHO pa3bupare Ha CUCTEMOT LUTO

I ce ucnutysa u GakTopuTe KOU MOXe [a nNpeausBu-
KaaT ucnag.

v
Lo
Lo

v, v,
D, v,

Cn. 5. TexHuka Ha eHyMepauyuja co mpu KOMMNOHeHmMu

npodosmkyea Ha cmp. 16
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INVESTIGATION OF THE POSSI-
BILITIES FOR DEVELOPMENT OF
A VARIABLE SPEED HYDRAULIC

TURBIN
Zoran MARKOV " / /j)ﬂ'

Filip STOJKOVSKI ! 4 -
Marija LAZAREVIKJ " '
Igor ILIEV ?

"«Ss. Cyril and Method:?} / nive '-"' F: ©of Mechanical Engi _ \g - Skopje, Macedonia

2 Norwegian Unive.fsityo _:’,., i . ‘ Trond ei ” i _

ABSTRACT

The need of hydropower, as a renewable energy resource, nowadays is increasing more and more. The goal is
to obtain more efficient and more reliable power generating equipment for rational and long-term harnessing energy from
the water. Following the Horizon 2020 goals in the field of renewable energy, the need for development of a variable
speed hydraulic turbine was exploited. The potential benefits of developing such a hydraulic generation unit with variable
speed are described in this paper along with the theoretical background used as a starting condition to be taken into ac-
count for the further development processes. The “Ss. Cyril and Methodius” University is a partner in a project called Hy-
droFlex, with the aim of developing a variable speed high pressure Francis Turbine, with particular goal to develop the
stay/guide vanes cascade to be suitable for such hydraulic turbines.

Keywords: Hydropower, Variable Speed Turbine, Fluid Structure Interaction, Guide Vanes

[————eHepzemuka 121/2020

12



yn.,Opue Hukonos” 66, 1.000 Ckonje, Makemoxuja « Ten/dakc: + 389 2 3 149 093; + 389 2 3 238 213 « info@mepso.com.mk



npodoJkeHue 0d MUHamuom o6poj €nepcemuxa

6. THEORETICAL BACKGROUND BEHIND THE I of two motions: relative and circumferential. The rela-
PLAUSABLE SOLUTION FOR THE VARIABLE tive motion ‘w’ is “fixed” by an observer that is posi-
SPEED HYDRAULIC TURBINE STAY/GUIDE I tioned on the runner, and the circumferential motion
VANES SYSTEM | ‘v is the rotational motion in the turbines. The sum ‘v’

is called absolute motion.

In theory, it is known that the water flow in I
front of the runner is formed by the wicket gate, which The operating conditions of the turbine are
represents an annular cascade of guide vanes. This | presented by two parameters: the flow rate ‘Q’ and
cascade is characterized by the form of the profiles ] the rotational speed ‘n’. These parameters affect the
and the chord spacing in the cascade. The blade pro- g flow.
file is said to be symmetric when the middle line of the
profile is straight, and asymmetric when the middle I In the theory, which can later be taken into ac-
line is curved. I count for the development of a variable speed turbine,

J is to assume first a constant flow rate Q, constant

For a radial-flow wicket gate, commonly used | head H, varying rotational speed ‘n’ and non-whirlpool
with reaction turbines, the vector may be represented _ flow condition at the runner outlet. The absolute ve-
as a sum of two components — the radial component I locity at the runner inlet edges will not change, only

and the peripheral component: I the circumferential and relative components will
change, where the relative component changes the
Vo = VortVoyu I direction too.

Fig.3. Flow created by the guide vanes

From Fig.3 it can be concluded that the guide i For low rotational speeds, the vector w1 de-

vanes flow is created from the two vectors, which can ¥ flects in the direction of rotation, and for high speeds,

be defined easily from the defined amount of flow I the vector w1 deflects in the opposite direction. The

through the runner. The peripheral component indi- || effect obtained from the vector direction changes is

cates that the flow is rotated about the “0” axes down- | given on Fig.5.

stream of the vanes, where this phenomenon is

generally expressed as a cascade circulation . The I

circulation created in the space between the guide i

vanes and the runner blades remains constant. | The angle between the transportation and rel-

ative motion components is and the incidence (inlet

The water flow in the runner, on the other

hand, is investigated and considered as a compound

blade angle) is noted with , so for different rotational
speeds, the angle between the vector changes.

I

——————eHepecemuka 121/2020
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Fig.4. a) Flow at the inlet edges of the runner

From Fig.5 we can see that for very high and & 7. CONCLUSIONS
very low rotational speeds, a creation of vorticity re- ||
gions is obtained and it causes additional losses of Conclusions cannot be carried out in this

energy, i.e. shock-loss. So, the most favorable case I stage, but a major guidelines and some expected im-
is when . provements can be set in order to provide solutions
about this problematics. First of all, from an energy

The guide vanes have the task to deliver the || view point, the project goals are plausible, the effect

water flow efficiently in the runner for the optimal work- g of having a variable speed turbine makes sense in a
ing condition of the turbine. Our task lies somewhere ; way to have an efficient energy conversion in the run-
here, to develop, as it was said, guide vanes with the I ner for small amounts of flow, i.e. to produce more

most favorable blade geometry to provide a minor i power for small amounts of flow, and by that, saving
pressure drop, a shock free entry for the optimal con- || the equipment and giving the equipment a longer op-
ditions of working, to provide a constancy of the flow | erating lifetime.

etc.

Fig.5. Relative motion vector on the runner inlet edges
for various rotational speeds

npodoskyea Ha cmp. 28
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npodosmkeHue 00 cmp. 11
PasnuyHmn TexHuykn peLueHmrja u HUBHW npu- I
OPYXXHN COPTBEPCKM MakeTn BO 3aBUCHOCT Of NocTa-
BEHUTE KpUTEpPUYyMU 3a afekBaTHOCTa U LenuTte Ha l
aHanuauTe ce pasBMeHU N ce JOCTanHu 3a aHanuau-
pah-e Ha [OoBepriMBoCTa Ha eriekTPOeHepreTCcKNoT cu-
ctem [3]. I

3.3 AmHanusa Ha cocToj6a Ha cuctemor |

EfneH on rmaBHUTE 4enoBU 3a NpoLeHka Ha I
JOBEpNMBOCTa € [a ce aHanuaupa BnjaHMeTo Ha
MOXHUTE Mcnaau, KoM MoXe Aa ce jaBaT BO ofapedeH
cucTtem, Bp3 nepdopmMaHcuTe Ha cucteMot. Ha npu-
Mep, Kako MPeonToBapeHUTe AarnekyBoauy Brvjaar Bp3 I
€NeKTPOeHepreTCKNTe CUCTEMU € BaXKHO Npallake
npu aHanusupatbe Ha AOBEPNMBOCTa Ha ronemute ||
€NIEKTPOEHEPIreTCKN CUCTEMMU. i

Bo cnyyaj Ha HapyllyBaHa BO kKapaKTepucTu- I
KNTE Ha CUCTEMOT e AedmHMpaHa cocTojba Ha ncnag
1 NOTPeGHU Ce KOPEKTUBHW Mepku Uv orpaHuyyBsarsa ||
Ha onToBapyBakEeTO 3a Aa Cce BpaTu CUMCTEMOT BO
HopmarnHa coctojba. I

eHepzemuka

3.4 KopeKkTuBHM Mepku

OTkako ke ce naeHTUrKyBa HapyLlyBakeTO
BO CUCTEMOT Ce NpUMeHyBaaT KOPEKTUBHM akuuu. INMo-
npaBHUTE UMW KOPEKTUBHUTE akumu ce npumMeHyBsaat
3a ybnaxyBare Ha HernocakyBaHu yCNoBu BO CuUCTe-
MoT [5]. 3aTOa rMaBHMOT aKLEHT € CTaBEH KOH pacuu-
CTyBake Ha HapyllyBakara Ha CUCTeMOT nopaau
nocebHuTe HenpeaBMAEHN CUTYaLUN.

OBa MOXe [a ce M3BPLUK CO NPpUMeHa Ha Ko-
PEKTVUBHU MEPKM KaKo LLUTO Ce OTCTpaHyBaHe Ha KOM-
MOHEeHTa WNM penporpamvpake Ha reHepaTtopcka
eMHMLa 1 MOBTOPHO CHabayBake Ha MOTPOLY-
BaumTe.

Mocne n3BpllyBak-e Ha KOPEKTMBHATa akuuja
3a MOBTOPHO cHabayBake Ha MoTpollyBayuTe, AO-
KOMKy CéyLuTe MOCTOM HapyllyBakeTo, Torawl rfo-
TpebHO e HamanyBake Ha ONTOBapPYyBaH-ETO.

HenpenBuanueocTa WwTo BOAM OO Hamany-
Bak€ Ha ONTOBapyBaH-ETO NPUAOHECYBa 3a 00e30e-
AlyBat-€ Ha MHAEKCUTE Ha JOBEPINBOCT.

I

——————eHepecemuka 121/2020
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OBA OBOLUJE E PELWWEHME 3A EAEH
o4 HAJIrOJIEMMUTE TEXHOJIOLUKM

NMPOBJIEMM?

BoanunkaBoTo OBOLWje AypuyjaH He e TOMKy No3HaTo HaaBop of Asuvja, BEpOjaTHO 3aToa LUTO MUPUCOT
Ha MMoAOT Ha pacTEHUETO ce OnuLLIyBa Kako MMPUC Ha Tpyn WTO ce pacnara. Ho, ronem 6poj nyre ro jagat Bo
rornemMm KonmumHu 6uaejkn HeroBMOT KOMMSIEKCEH BKYC € MPUITMYHO pasfinyeH of MUPUCOT.

Hackopo oBa pacTeHve 6y Moxerno ga ctaHe MHOrY NO3HATO BO CBETOT CO Offles Ha Toa LUTO HayYHu-
LMTe OTKpUIe NoTeHuunjanHo BakHa MOXHOCT 3a HeroBa CcekojaHeBHa ynotpeba - 6p3o nonHewe Ha GaTtepunte
Ha HalIMTe eNeKTPUYHKN ypeau, a Moxebn aypm n aBToOMOOUNN Ha eNekTPUYEH NOroH.

lMpunumHaTa 3a OBa e Ha4YMHOT Ha KOj NpupogaTa ro ,,An3ajHupana“ oBa osowlje. HayuyHnuuTe otkpune
[eka kora ce co3gaBa OMOmoLLKM OTNaz oA 0Ba pacTeHMe, TOj MMa CNOCOOHOCT a 3a4yBa rorieMo KOnmyecTBo
eHepruja.

HayyHuuuTe TBpOaT Aeka CTpPyKTypHaTa NpeumnsHOCT Ha NpupogHata buomaca co XMepapxmcku pac-
NopeaeHN Nopu, KOU HacTaHare BO TEKOT HA MUSIMOH roAuHKN OMonoLLKa eBONyLMja, NPeTcTaByBa HEBEpOjaTeH
pecypc 3a HaTaMOLLHO NPOM3BOACTBO Ha MaTepujanu 6asnpanu Ha jarnepog. OBaa 6uomaca ondaka ronemu
NOBPLUWHM Ha 3emjaTa, a AobpaTa CNPOBOAMMBOCT Ha HEj3NHUTE CI0EBMU OBO3MOXYBa [a Ce Cry4yaT enekTpo-
XEMUCKN peakumm (joHcka andpysmja n NpoToK Ha HaMoH CO rofiema ryctuHa).

MHaKy, w:l,ejaTa OeKa npupogarta € Taa WTO MOXe Aa HU NoHyaun peu_leHMja 3a HEeKoOn o Haj‘-IeCTI/ITe
COBpPEMEHN TEXHOJIOLLUKA I'IpO6J'IeMVI He e HOBa.

Peuncy cuTe Ha yumnuiTe MaBMe MOXHOCT Aa CrnpoBefeMe NoeAHOCTaBHN eKCNEPUMEHTH, KaKo LUTO
e ynotpeba Ha 06UYHM KOMNVPK HaMecTo GaTepuu, Na oBa pelleHne BO MAHMHA B6M MOXENo Aa Hu AoHece
NoV3APXKNNBK, NOAONTOTPajHW BaTepun LWTo NoGpP30 ce NosHar.

Moaroteun: Tamapa po3gaHoOBCKU MN3Bop: Telegraf.rs

I
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PErFYJIATUBA U NOJIUTUKMU 3A EHEPIET-
CKA E®PUKACHOCT
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AMNCTPAKT

Bo epeme Koea uyenuom ceem ce coodysea co 08e 2oieMu eHepaemcKu npobriemu, npeo, Hedocmamok Ha
eHepauja U HecuzypHocm co He2080 cHabdysare, 8mopo, 3a2adyearemo Ha XugomHama cpeduHa u Kinumam-
cKume rpomeHu rpedu3sukaHu 00 MPEeKyMepHOMOo U HepayuoHaIHOMo KopUCMeHe Ha eHepauja, eHepaemckama
egukacHocm, napasnenHo co meMama 3a Hamasyeare Ha 3azadeHocma Ha )ueomHama cpeduHa ce OoMu-
HaHMHU.

lModobpysar-e Ha echukacHOCma Ha rompouwysadkama Ha eHepauja, Kako Kily4eH eKOHOMCKU U Hajecbu-
KaceH MexaHu3aM 3a NMocmuzgHy8are Ha uerume Ha 00pX/iug paseoj e edeH 00 HajeaxHume cmonbosu Ha Mo-
OepHama eHepaemckama nonumuka. EHepezemckuom cekmop 8o P. MakedoHuja, Eeporicka yHuja (EY) u uenuom
ceem OeHec ce coo4yea Co MpedussUKOM Ha 00PXXIIU8 pa3soj — pa3soj Wimo 0803Moxyea 6e3bedHo cHabdysar-e
CO eHepeauja, HO UCMOB8PEMEHO U HaMallysare Ha HesamueHUme enujaHuja 8p3 xueomHama cpeduHa.

Co uen 0a 20 cmasu nod KOHMpoa parnudHOMO 320/IeMy8aH-€ Ha Mompouwlyeadkama Ha eHepauja, 80 EY
ce umnnemMeHmupaHu MHo2y rMouUMuUKU Kou Wwmo ce oOHecysaam Ha eHepeemckama eghukacHocm. EHepeem-
Ckama rnonumuka 6o EY, Kkoja npousnese Kako pesysimam Ha HagedeHUme uersu, ce Hapekysa ,,20-20-20 do 2020
e2o0uHa“.

Bo mHo2y esporicku Opxxasu, 320/1eMy8aH-€ Ha eHepaemckama eghukacHocm yripasysaHa 00 Kiumam-
cKkama rosiumuka e Ha 8peom 00 OHegHUOM ped U ucmama rnpemcmasysa pa3bupare Ha peayramopHume npu-
cmanu u noaumuyYkume MepKu Kou 6u moxerne 0a nommukHam rMogUCOKU HUB0A Ha eHepaemcka egpukacHocm
80 eHepeaemcKuom cucmem co yes da ce npudoHece KOH 00/120poYHUME uesnu rnocmaseHu o0 cmpaHa Ha EY.
Bo PMakedoHuja nonumukama 3a ehukacHO Kopucmer-e Ha eHepauja ce ymepdysa co Cmpamezaujama 3a eHep-
eemcka eghukacHocm, Koja wmo ja 0oHecysa Bnadama Ha npednoe Ha MuHucmepcmeomo, u ucmama ce o0He-
cyea Ha nepuod od decem 200UHU 80 cO2/1acHOCM CO cmpameaujama 3a paseoj Ha eHepeemuka. Vicmo maka,
Bnada Ha P.MakedoHuja, no npednoe Ha MuHucmepcmeomo, OoHecy8a U AKUUOHEH iiaH 3a eHepaemcka egu-
KacHocm, 80 rnepuod 00 mpu 200UHU.

EBH MakedoHuja npeky crneyujanHu edykamugHu emucuu, pabomusiHuyu o0 edykamueeH Kapakmep u

[———eHepzemuka 121/2020
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pasnu4yHU akmugHocmu 3a edykayuja Ha eparaHume KOHmMuUHyupaHo ja nodopXxysa niamgopmama 3a eHepeem-
cKa echukacHocm.

Bo o080j mpyd dadeH e Kpamok, HO ceoricthameH 0Cepm Ha KOHUernmom Ha peayrnupare, 0OHOCHO peay-
nlamopHuUom Had30p 80 rozed Ha Hej3UHOMO e/ujaHuja 8p3 eHepeemckama eghuKkacHOCM, Kako MoXe 0a ce KO-
pucmam MepKu 3a pezynuparse U MoumuKku 3a MommuKHy8aHe 320/1eMEHO HUBO Ha eHepaemcKa echukacHoCm
80 eHepaemcKuom cucmem, Yekopume 80 808e0y8atr-e Ha M080JIHa peayriamopHa U UHCMUMmMyyuoHanHa cpeduHa
3a UHMeps8eHUUU U yrpasysare CO eHepeemcKka echukacHOCM MpPeKy aHanusa Ha HEKOJKY npumepu Ha 0obpa
npakca 00 EY, yue 4neHcmeo e 8pe rnpuopumem 3a Hawama 3eMja U 80 4Yuja eHepaemcka nosumuka ke mpeba
e0eH deH UernocHO da ce 8Krornume.

Kny4yHu 360poeu: eHepeemcka echukacHOCm, eHepauja, NoaumuKu, peaynamuea.

ENERGY EFFICIENCY REGULATION AND POLICIES
Merita DEMA

EVN Electricitydistribution DOOEL

ABSTRACT

At a time when the whole world faces two major energy problems, first, energy demand, secure and ac-
cessible energy supply, secondly, environmental pollution and climate change caused by excessive and irrational
use of energy, energy efficiency along with the environmental pollution are dominant topics. Improving the efficiency
of energy consumption, as a key economic and most effective mechanism for achieving the goals of sustainable
development, is one of the most important pillar of modern energy policy.

The energy sector in the R. of Macedonia, the European Union (EU) and the whole world today faces the
challenge of sustainable development - development that enables safe energy supply, but at the same time reduces
its negative impacts on the environment. In order to put under control the rapid increase in energy consumption,
the EU countries have implemented many policies relating to energy efficiency.

The EU energy policy which emerged as a result of the stated goals is called "20-20-20 by 2020". Also in
all EU countries, increasing energy efficiency driven by climate policy is top priority and it is an understanding of
regulatory approaches and policy measures that could encourage higher levels of energy efficiency in the energy
system in order to contribute to long-term goals set by EU.

In the R. of Macedonia, there is determined policy for efficient use of energy by the Energy Efficiency Strat-
egy, which is adopted by the Government on the proposal of the Ministry and it refers to a period of ten years in
accordance with the energy development strategy. Also, the Government of the R. of Macedonia, at Ministry pro-
posal, adopts an Energy Efficiency Action Plan for a period of three years. EVN Macedonia through special edu-
cational programs, educational workshops and various activities for education of citizens continuously support
energy efficiency platforms.

This paper presents a brief, but comprehensive overview of the regulation concept or regulatory oversight
- in terms of its impact on energy efficiency, how regulatory measures and policies can be used to promote an in-
creased level of energy efficiency in the energy system, the steps in introducing a favorable regulatory and institu-
tional environment for interventions and managing energy efficiency by analyzing several examples of good practice
from the EU, whose membership is a top priority for our country and in whose energy policy and practice the R. of
Macedonia should be fully integrated.

Keywords: energy efficiency, energy, policy, regulation.

P. MakegoHunja BO n3aMmMHaTMOT nepuog uma  Huja Bo lNporpama 3a uHTenureHTHa eHepruja Ha EB-
N3roTBEHO [Ba perynapHun n3BeLlTaun, a o4 cTpaHa Ha I pona e ogobpeH of cTpaHa Ha EBponcknot komutet
CekpetapujaTtoT Ha EHepreTckata noBenba naroTeeH I Ha 3 maj 2011 rogmMHa 1 UCTUOT e NoTAuLWaH Ha 21 jyHu
e [JnabuHckn n3BeLlTaj 3a NoNUTUKUTE U NporpammTe I 2011 roguHa. MemopaHayMoT e NoTnuLaH o4 cTpaHa
3a eHepreTcka edmkacHocT Ha MakegoHnja.Memo- ~ Ha MUHUCTEPOT 3a ekoHoMuja Ha 15 HoemBpu 2011 ro-
paHaym 3a pasbupare 3a BneryBawe Ha P. Makego- B aunHa. |:|
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npodosnkeHue 00 MuHamuom 6poj
CtparerunjaTa 3a EHE, goHeceHa og Bnaga Ha

€eHepzczemukKa

€KOHOMCKO BnujaHue 3a P.MakenoHuja, bugejkm o3Ha-

P.MakegoHuja, ja yTBpayBa nonutukaTa 3a ejpukacHo I YyyBa Kpaj Ha MOHOMOSOT M JaBake Ha NPaBoTO Ha
KopucTere Ha eHeprujata ce ytepaysa. Victo Taka, || nsbop Ha notpouwysaunTte. MogeaHakBo BaXHU ce W
Brnapata Ha Peny6nuka MakegoHuja, no npegnor of I BNMjaHujaTa Bp3 XMBOTHATa cpeanHa, KO oBa 3aKOH-
MwuHMCTEpPCTBOTO, Ha CEKoM TpY rOAUHK, AoHecyBa AK- o CKO pelleHune rm uma. MimeHo, npu nsrpagbarta Ha Ho-
UMOHEH nnaH 3a eHepreTcka edukacHocT (AlNEE). I BUTEe 006jeKTn 3a MpPOM3BOACTBO Ha eHepruja u
OBa cTtpartervja Gewe uHaAHCUCKN NoggpXxaHa oA | NPEHOCHU N ONCTPUOYTUBHU CUCTEMMU 3@ EHEPTIja, CO

ctpaHa Ha YCAW[ v pa3BneHa oa cTpaHa Ha amepu-
kaHckaTa komnaHuja Nexant Inc., Bo copaboTka co
eKcnepTun o 3emjaTta.

MpBuoT AKunoHeH NnaH 3a EHE Ha P.Makegno-
Huja go 2018 rogmHa e n3roTBeH cornacHo Oupektu-
Bata 2006/32/EC Ha EBponckvMoT napnamMeHT u Ha
CoBeToT 3a ehMKaCHOCT Kaj KpajHaTa noTpoLlyBayka

3aKOHOT ce 6apa na éuge ncnomnHeTu ycnoBute on
aCNeKT Ha 3allT1UTa Ha X1UBOTHAaTa cpeanHa n Knnmar-
CKUTE NMPOMEHN CcornacHo nocebHuTe 3akoHu. lNMoce-

| 6en akuenT Ha oBve nmpawara ke ce crasu npm

AoHecyBake Ha CTpaTerujta 3a pasBoj Ha eHepreTu-
KaTa un nocnegoBatenHo [lporpamata 3a Hej3MHO
cnpoBefyBatse, Koja Ke BKIy4YyBa MEepPKU N aKTUBHOCTU
3a HamaryBah€ Ha BIIMjaHMETO Ha TepMoenekTpa-

Ha eHeprujaTa u 3a eHepreTtcku ycnyrmn (OEKMEEY), | HUTE Ha KNMMaTCKUTe NPOMeEHN 1 nogobpyBawe Ha

BP3 OCHOBa Ha MOAENoT YCBOEH of cTpaHa Ha Es-
porickaTta kKomucuja, npunarogeH Bo pamku Ha PaboT-
HaTta rpyna 3a EHE (PF'EE) npu CekpeTtapujaToT Ha

I 3alTuTaTta Ha XUBOTHATa cpeguHa.

EHE e mHory BaxHa 3a ekoHomMmMjaTa BO

EHepreTckaTa 3aegHuua Bo BueHa 3a 3eMjVITe noTtnuc- I 3€MjaTa M nctat Ma KanauuteT Aa co3gage HoBu pa-

HUYKM Ha [JOroBOpoOT 3a OCHOBakE Ha eHepreTckata
3aegHuua.Co crtparternja 3a yHanpegyBawe Ha EHE
Bo P. MakegoHuja go 2020 roguHa ce yTBpayBa cne-

LMdpUIHUTE PYHKUMN HA8 MUHUCTEPCTBOTO 3a E€KOHO- |

Muja n AreHumjata 3a eHepreTvka, U npegsugysa
dopmMmupare Ha Merycektopcka HagsopHa rpyna — Ko-
MuTeT. Bo oBaa rpyna cnaraat n mepkute 3a obpaso-

BaHMe n nogurakbe Ha CBECT Ha CUTE HUBOA, KaKo U I

60THM MecTa, Aa ro Nogobpn KBanUTETOT Ha XMBOT 3a
rpafaHuTe, fa ro Hamanu yBOo30T Ha eHepruja u ga rm
nogobpw LWaHeuTe 3a npuctanyBame Bo EY.

5. EHE BO PEMYBJIMKA MAKEOOHUJA

Bo MakenoHuja nocBeTeHo e nocebHO BHUMa-
HWe Ha notpebaTta 3a pauuoHanuanpawe Ha NnoTpo-

npodecroHarnHm obykn U OBMacTyBake Ha eHepreT- I
CKW KOHTPOIopW. i

LyBayKaTa Ha enekTpuyHa eHepruja.

Ounsep3ndukaumja Ha ropuBoTo U Hamany-

P. MakegoHuja Hema cneuuuyeH 3aKoH 3a I BaH-€ Ha 3aBMCHOCTa 04 yBE3€eHUTE peCypCu ce CUJTHAU

EHE, Ho nornasjeTo XI og 3akoHOT 3a eHepreTuka, Ao- |

HeceH og CobpaHneTto Ha P. MakegoHunja Ha 3 de-
Bpyapu 2011 roguHa, a objaBeH Bo Cnyx6eH BecHuk
Ha P.MakenoHuja 6p.16 og 10.02.2011, koj Bnese BO

NMPUYNHN 3a NpoMOBUpPaH-€ Ha 3aluTega Ha eHepera.

Cnopena [15], “1 eBpo nHBecTnpaHo Bo EE ns-
OerHyBa MHBeCTMUMja o4 2,2 eBpa of CTpaHaTta Ha

cuna Ha 18.02.2011 rogmHa, ce ogHecyBa Ha EHE, |
kage EHE e geduHnpaHa kako ogHoc nomery ocTBa- I
PEHMOT YYMHOK BO YCIyru, CTOKM U eHeprvja u no- Bo npogomkeHune ce gagenn rpacdmykm noga-
TpoweHata eHepruja [14]. Merfy gpyroto Bo [14] | TOLM 3a eHepreTckara noTpoLlyBayka o CeKTopu u
AeduHMpaHn ce noumuTe: eHepreTcka kapaktepu- || cTpykTypara Ha notpolysaukara Ha EE criopes rpyna
CTUKa Ha 3rpajia, eHepreTcka KOHTposia U KOHTporop, I Ha noTpowysayun Bo 2006 rogmHa Bo P.MakegoHuja.
ECKO. [

cHabpyBah-eTO CO eHepruja.”

Gisomaca

Ha 28.05.2018 Bo Cny>x6eH BecHuk Ha PM 6p. l jarnes 11 ey Teorepuanka conapwa
) 6.44% ¢ eHepa D
96/18 Gelwe oGjaseH HOB 3akoH 3a eHepreTyka. Vc- || 0.80% g
TUOT € Bne3eH Ha cuna Ha 05.06.2018 roguHa. He- PPHpOTEN
KOMKy OfI HajaHauyajHUTe HOBWHU / pasnuMKkuM o LB || S oHopmin |
33,69%

NPETXOOHMOT 3aKOH Ce AeKa CuTe NOTPOLLYyBaYym ce nu-
6epanunsvpann (MO UCMONHYyBake Ha NpPeaycrnoBu), |
BOBeayBak-e€ Ha YHMBep3aneH cHabaysay n CHabay- I

Bay BO KpaeH Cry4aj, noTpoLlyBayu Moxat Aa UHcTa- v p—

HEDITE A
nnpaart ¢OTOBOHT8MHM 0e3 nuueHua, noronemu nw mﬁa

oBnacTtyBaka Ha PerynatopHa komucuja u gp. | _
l Cnuka 1. EHepeemcka nompouiyeayka eo 2006 2o-

Hocen-eTo Ha OBOj 3aKOH MMa MPBEHCTBEHO duHa
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Ce I USMEeHU 1 oonoriHyBaka Ha 3aKoHOT 3a rpagewe,

b Ao M3rotByBawe Ha EHepreTcku KOgekc 3a rpagexHute
1% T 06jekTn, MNMocTankn 3a eHepreTckn MHCNEKUMM n cep-
TUdMKaLmja Ha eHepreTckn MHCNEKTOPKU, coumjanHu
K MepPKM, (PUHAHCUCKN MEPKMN.
AOMAKAHCTER !
20.2% Tabena 1. Pacnpedenba no cekmopu Ha rnpouyeHe-
mume uHeecmuyuu, 3awmedu, coyujasiHu U eKo-
JNowkKu npudobueku o0 nNpeodsioxeHUMe MepKu 3a
wAYCTPHO eHepzaemcKu 3awmeodu(KyMysiamueHo 3a cume 20-
B%
OuHU U cekmopcKu Mepku, 0o 2020 200uHa)
Cwmrap Hummrinuns  ms | emansmes . T | Cennjmans spmasieees
s e A
Cnuka 2. EHepezemcka nompouwyeayka no cek- s L v
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Cnuka 3. Cmpykmypa Ha nompouwyea4kama Ha
eslekmpuy4Ha eHepauja cnoped 2pynu Ha Mompo-

wysa4u %)’ 3a 2006 200uHa Bo HapeaHaT CriKa e npukaxaHa noBp3aHo-

CTa Ha peanwsau,mja Ha eHepreTcKkarta nosinTuka

nOTeHLI,I/IjaJ'IVITe 3a KyMynaTtuBHU €HEPreTCKn

3alwTeam Bo nepropoT 2009-2020 roanHa nsHecysaar || _

okony 241 ktoe, n Toa pesngeHumjaneH cektop - 56,39 I e
ktoe, komepumjaneH n cektop Ha jaBHK 0bjekTn 31,92 I &
ktoe, nHgyctpuckmn cektop 92,09 ktoe, TpaHcnopTeH N L T e i b
cekTop 60,51 ktoe. I J,,
#| |
I Y
Cnuka 4 pgaBa nperneg Ha NpPUAOHECOT o,u,l [ \
CEKOj CeKkTop BO FOAWLIHOTO MPOW3BOACTBO Ha 3a- o— | Re—" ' '
. i ] ee———
wTeam Bo ktoe 3a cekoja rogmHa o 2020. | e e - | S o |
L W TR AR I M J 1
g Mwealeea - B L kmtesdeesal L "4 vy v
" Ju:- — I '_r_ 1 | | l __|
" “-"_'_,-"" Y I | _';“,_'_ | | | | - |
[ s A = -
i & e ':u-" T - I rl. |
irs il T ¥ 4L 4L
- e e __y'.:' l1-l."| aia et hed rd
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| 7l i e | L—
n i 113 Wae I
FLoie] FLGLT il Pl N A Fold FiiRY Hili Fii b Foil ] iy Jere
L T ©w - Pessgremjases cewiep I .
i T B e Cnuka 5. lToep3aHocma Ha peanusayuja Ha eHep-

, 2emckama nosumuka
Cnuka 4. [TomeHyujanu 3a eHep2emcku 3awmeou I

no cekmop, 3a nepuodom 2009-2020 2o0uHa )
(ktoe/200) I Bo ctpatervjata 3a EHE ce n3bpoeHu Hekonky

Gapuepu Kako: npaBHO-perynaTtopHn n Gapwuepu Ha no-
npaBHVI N perynatopHu MepKu Kowu TpeGa aa I JNINTUKaTa, CONCTBEHNUYKa CTPYKTypa Ha 3Fpa,D,VITe/I'IO-
ce npes3emar 3a nogobpysare Ha EHE Bo gpxaBaTa l denex’n  CTUMynatuBHWU ~ MEpkn U TEXHUYKK

I
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fapuepun.[logeka kako ycrioBu 3a NOCTUIHyBake Ha ] UICTUOT M3HOC Ha MPOM3BOA WIM ycrnyra, a Toa BO
uenuTe ce OpojaT: Mobunmsauuja Ha 3HaUUTENHN ou- I KpajHa nuHWja goBefyBa OO NPONOPLMOHANHO 3a-
HaHCMCKM pecypcu, NMpoLunMpyBake Ha TEKOBHUTE ak- ® wiTeda Ha napu.

TMBHOCTM 3a nogobpyBare Ha EHE wTo ce ycrosu 3a i 7. IUTEPATYPA
NOCTUrHyBak-€ Ha Lienun nogapXaHu o apxaeara, Ha-
TaMoLlHa nubepanuaauunja Ha eHepreTcKMoT nasap, i [1]International Energy Agency (IEA), EBRD,

ocobeHo BO 04HOC Ha cTpaHaTa Ha MoHyAa Ha eHep- i “‘Energy Efficiency Governance”, HANDBOOK,
reTckn ycnyru, passuBake jaBHo-npuBaTHU napT- § OECD/IEA 2010.
HepcTBa Ha noneto Ha EHE, 3ajakHyBamwe Ha || [2]http://lwww.odyssee-indicators.org/publica-
WHCTUTYLMOHANHNOT KanaunTeT Kako Ha CEeKTOpOoT 3a I tions/PDF/MURE-Overall- Policy-Brochure.pdf.
eHepreTvka npy MMHMCTEPCTBOTO 3a eKOHOMUja 1 Ha [3]Directive 2012/27/EU of the European Par-
AreHuujata 3a EHepreTuka, bopmmparse Ha doHf 3a I liament and of the Council of 25 October 2012 on en-
EHE n Cosert 3a EHE. | ergy efficiency, amending Directives 2009/125/EC and
2010/30/EU and repealing Directives 2004/8/EC and
3a nogobpyBane Ha EHE notpebHu ce ycu- [ 2006/32/EC.
NEeHn MePKM, Kako BO MPON3BOACTBOTO, MPEHOCOT, An- [4]MepuTta Oema, Anekcangpa Kpkonesa Ma-
cTpubyumjaTa n noTpolwyBavkata Ha eHeprujata, co il Tecka, Netap Kpctescku, BecHa boposaH, “AHanuaa
nocebeH akueHT Ha EE. | Ha MoxHocTUTE 3a NMpuMeHa Ha MHTEeNUreHTHUTe
I Opowvna Kako NpeaycroB 3a peanuanpare Ha UHTenu-
reHTHN enekTtpoeHepretckn mpexu”’, MAKO CUTIPE,
2015.
3emajku ro npeasuz ceTo oHa wTo Gelwue crio- || [5]European Commission, “A European Strat-
MeHaTo BO OBOj TPYA M BP3 OCHOBA Ha aHanu3arta Ha i egy for Sustainable, Competitive and Secure Energy”,
akTnykaTa coctojoa Bo P.MakegoHuja n Bo EY, ywite _ Green Paper, COM (2006) 105 final, Brussel, March
efHall Moxe fa 3aknydmume aeka EHE 6uv Bnujaena Bo : 3, 2006.
HamarnyBake Ha cmeTkuTe 3a EE, nopobpyBare Ha [6]European Commission, Communication
30paBjeTo, 3rofieMyBak-e Ha KOHKypeHTHocTa 1 nogo- J from the Commission to the European Parliament, the
OpyBawe Ha bGnarococTojdoata Ha noTpollyBa4vuTe, [ Council, the European Economic and Social Commit-
Kako MHamanyBawe Ha emucumTe Ha ctakneHudkm ra- 8 tee and the Committee of the Regions, “A Roadmap

6. BAKINYYOK

coBM. | for moving to a competitive low carbon economy in
[ 20507, COM(2011) 112 final.
KnumaTtckmuTte nonMTMKM 0GUYHO Ce MHOry no- I [7]wang et al. 2011, NIST 2009, VDE 2012.

Beke edmKacHU 1 NecHo npudaTeHun, ako TMe ce UH- [8]European Commission, Europe 2020, “A
TerpupaHu BO MOLUMPOKM MIIAHOBW 3a pPa3Boj Ha i strategy for smart, sustainable and inclusive growth”,
3aemHaTa Bpcka Mery eHepruja, knuma u onwrtectso. || COM (2010) 2020, Brussels, 3.3.2010.

[9]European Commission, Energy Roadmap

MopobpyBare Ha edomKacHOCTa Ha NOTPOLLY- I 2050, Brussels, December 15, 2011.

BaykaTa Ha eHepruja e eaeH of HajBaKHUTE CTONGoBM | [10]Directive 2009/28/EC of the European

Ha mMogepHaTa eHepreTckata nosiMTuka u e KrydveH | Parliament and of the Council on the promotion of the

€KOHOMCKM 1 HajednKaceH MexaHu3am 3a MOCTUrHy- | use of energy from renewable sources, 23 April 2009.

Bak-€ Ha LienuTe Ha O4pXKIiMB pa3Boj Ha eHepreTcKkuoT I [11]The Energy Labelling Directive from 1992

CEKTOP, KaKo 1 anaTka o CyLUTUHCKO 3Hallene 3a 3a- ¥ and it's recast from May 2010 (2010/30/EU).

LUITUTa Ha KBANUTETOT Ha XUBOTOT Ha MOHUTE reHepa- l [12]The Ecodesign Directive of 2005

Lmn. (2005/32/EC) and it's recast of October 2009

: (2009/125/EC).

P.MakedoHuja uma o2pomeH nomeHuyujasn [13]Directive 2004/8/EC of the European Par-
3a 3awmeda Ha eHepauja, 0OHOCHO UHeecmu- l liament and of the Council of 11 February 2004 on the
yuume 80 ogaa obsracm ce eUCOKO ucnsamsusu. | promotion of cogeneration based on a useful heat de-

mand in the internal energy market.

BaxHo e ga ce HanomeHe geka EHE He Tpeba I [14]Cnyx6eH BecHuk Ha Penybrnvka Makepo-
[a ce rneaa Kako Wreaeke Ha eHepruja, buaejkn wre- I Huja 6p.16 og 10.02.2011, 3akoH 3a eHepreTuka, Co-
OeHeTo ceKorall NpeTcTaByBa W OApeneHa pPecTpuk- | O6paHue Ha Penybnuka MakegoHuja.
umja, popneka EHE Hukoraw He ru Hapywysa [15]MNuTep JoxaHceH , “EHepreTcka edumkac-
OCHOBHMWTE YCrOBU Ha paboTa u xmneewe. OgHOCHO, » HOCT BO MakepoHuja: notpeba 3a 6p3nHa”, CeeTcka
nopgobpyBarweTo Ha edmkacHocTa Ha ynotpeba Ha I GaHka, Npe3eHTaumja Ha TpkanesHa maca, Ckonje, 15

D eHepruja pesyntnpa co HamarieHa noTpoLlyBaYka 3a l nexkemBpu 2009 rogmHa.
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SAPYAKEHHUE HA EHEPTETHYAPHTE HA
CMAKEJOHHUIA

MACEDONIAN ENERGY ASSOCIATION - ZEMAK

MEI'YHAPOOHA KOH®EPEHIIUJA - EHEPTETHKA 2020
INTERNATIONAL CONFERENCE - ENERGETICS 2020

https://zemak.mk/megunarodna-konferencija-energetika2020/

NMPUJABA 3A YHECTBO / APPLICATION FORM

3a yyecHuUnTe Ha MeryHapoaHarta koHdepeHuunja EHEPIETUKA 2020
for participation in the current Int'l Conference ENERGETICS -2020

Be monume, nononHeTe rv nonukwaTta 060eHM CO CUHO U NpaTaTe ja hoopmaTa Ha eMaun agpeca
info@zemak.com

Please, fill in all blue fields below and send by e-mail to the address info@zemak.com

YJyecHuk / Participant: Date:

Vime v npeanme /

Name and Surname
Tutyna uiunu 3aHnmarse /
Title and/or Occupation
WHetutyumja /
Organization

e-mail address

Vime 1 npeanme Ha
NpUAPYXHALM/

Name and Surname of
companion’s
Hacaor Ha Tpyaort / Title of the Paper:

Author(s) of the paper:

Author’s Declaration:

I, as a corresponding author, declares that the proposed manuscript presents an original research with author’s
contribution and plagiarism is not used.

Sign (or Name)
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KOTHU3AIIUJA - PARTICIPATION FEE............. 70 EUR

(BrAay4ueHO: mpaBo Ha MIPUCYCTBO HA ceaHuIM, [Iporpama, 360pHUK Ha pedepaTH,
CcBedYeHa Bedepa U Oell 3a YIECHUKOT.)

(Including: Permission at the sessions, Program & Conference Proceedings, Conference
Dinner and a Badge for every participant.)

BAXKHHU OATYMH /| KEY DATES
15.06.2020 ITpujaByBame Ha alCTPaKTHU

June 15, 2020 - Abstract Submission

15.08.2020 HdocraByBame Ha TPYAOBU

August 15, 2020 - Submission of Full Paper

01.09.2020 H3BectyBame Ha aBTOPHUTE 3a IIpudaKkame Ha TPYIOBUTE
September 01, 2020 - Abstract Acceptance

15.09.2020 ITporpama Ha KOHQepeHIHjaTa

September 15, 2020 - Final Program

01.10.2020 OTBOpame Ha KOHGpEPEHIIHjaTa

October 1, 2020 - Conference Opening

IIAHCHOHCKH YCAYTH, Xorea Opum-Crpyra / ACCOMODATION, Hotel Drim-

Struga
S 1/1 coba- 1/1 room........ 3.050,00 den. (50.00 EUR)
S coba - 1/2 room............ 2.150,00 nen mo awure. (35.00 EUR/ per person)
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Tel:+389 46 785 800 | Fax:+389 46 780 460
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instagram.com/hoteldrimstruga
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done on the following account :

2KHMPO CMETKA: [enapcka 2.000 000 126 44 621 — Cronnancka Banka Ckorije
YnaaraTta Moke Ja ce U3BPIIH U Ha AWUIlE MECTO BO XOTEAOT BO JIEHOBUTE Ha
COBETYBAaETO.

Heuszna: STOB MK-2X IBAN: MK07200001006979981

Foreign STOB MK-2X IBAN: MKO7200001006979981

The payment also can be done directly at the hotel during the Symposium.
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Ten. 389 91 611 002 ; ven./haxc 389 81 622 197
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Also it may lead to solving the cavitation prob- I Meeting, Tokyo, 2014
lem and submerging the turbine, which is known that i
hydraulic turbines cavitation conditions changes with [8] Yang X., “Hydropower Integration with DC
the rotational speed. I Power Plant Technology”, ICEE, 2013

The electrical connectivity solutions and the [9] Casey T., “Variable Speed is the Key to
generator (stator/rotor interaction etc.) are more or , World’s Biggest Pumped Hydro Energy Storage Proj-
less known, which are already used in the wind power ¥ ect, China’s Fenging Plant”, 04.07.2018 https://clean-
generation systems, where the wind turbines are op- | technica.com/2018/07/04/variable-speed-is-key-to-wo
erating with variable rotational speeds. I rlds-biggest-pumped-hydro-energy-storage-project-
i chinas-fengning-plant/

Our goal is developing the stay/guide vanes

system, i.e. the distribution system of water to the run- | [10] Sundfor E. H., “Design and operation of
ner, and the main goal is to be as much more efficient || a Francis turbine with variable speed capabilities”, In-
to satisfy the needs of the variable speed turbine. | ternational Symposium on Current Research in Hy-
draulic Turbines, Katmandu, 2016
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E®EKTU O NTPUMEHATA HA CM-
CTEM 3A CINIEQEHE HA COH-
LLETO BO EAHA OCKA KAJ
®OTOBOJITHUTE CUCTEMM

MHIFMAPK JOOEJT - Cronje
TexHuukuvghakynmem — bumona
EBH MakedoHuja

AMNCTPAKT

Bo MakedoHuja npemcmou rnepuod Ha uHmeH3usHa epadba Ha pomosonmHu enekmpo yeHmpanu. Co
uersn nodobpyesare Ha MEXHUYKO eKOHOMCKUMme rnepghopmaHcu Ha ¢homoeoimHuUmMe e1ekKmpo ueHmpanu e0Ho 00
MOXHUMe peweHuja e MpuMeHa Ha KOHCMpyKuuja co cucmem Ha criedere Ha COHUemo 80 e0Ha OCKa.

Bo oeoj Enabopam e crpogedeHa meopucka aHanu3a co criopedba Ha mexHUYKO peweHUe Co U MEXHUYKO
peweHue 6e3 cucmem 3a criedere Ha COHUEemo.

Baknyyoyume ce usgedeHU 8p3 OCHOBa Ha CrPO8edeHUMe aHanu3u Ha MexHUYKUme peweHuja, uHee-
cCmuyuoHUMe U orepamusHU mpowouyu, Mpou3sodcmeomo Ha eflekKmpuYyHa eHepauja u rnpuxooume. MckaxaHu
ce eKoHOMCKUme eghekmu Kako u rpedycrosume mue 0a budam ucronHemu.

I
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29



eHepzczemukKka

Zenith F o

4

West . South

EFFECTS FROM APPLICATION OF A SUN TRUCKING SYSTEM FOR
MONITORING THE IN ONE AXIS IN THE FOTOVOLTAIC SYSTEMS

Sasho Genchey, B.Sc. el. Eng.
Prof. Dr. Sotir PANOVSKI
Mr. Maria SMOKVARSKA, B.Sc.el. Eng.

INGMARK DOOEL - Skopje
Faculty of Technical Sciences - Bitola
EVN Macedonia - Skopje

ABSTRACT

In Macedonia, we expect a period of intensive construction of photovoltaic power plants. In order to improve
the technical and economic performance of photovoltaic power plants one of the possible solutions is the application
of a construction with a sun tracking system in one axis.

In this Elaborate theoretical analysis is carried out by comparing the technical solution with a sun tracking
system in one axis and technical solution with fixed frame system.

The conclusions were drawn on base of technical solutions analyzes, investment and operating costs,
electricity generation and revenues. The economic effects as well as the preconditions for their fulfillment were
stated.

———eHepeemuka 121/2020
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1. BWOOBU CUCTEMMU

Mo ogHOC Ha CUCTEMOT 3a criegete Ha COH-
ueTo 06paboTeHM ce HEKONKY KOHCTPYKTUBHU peLle-
Huja:

1) cucmem co eepmukasiHa pomupayka OcKa U Ha-
K/IOHema KOHCmpyKyuja co naHenu

2) cucmem co eepmukaJsiHa pomupayka ocka nod
azon

3) xopu3zoHmanHa ocka

HasuBuTe ce agantupaHu npesoau o AHr-
JINCKM jasuK.

Mpeuot cuctem (Vertical axis tracking system)
€ pelleHune co BepTuKaneH potnpadku ctonb Ha Koj e
MHCTanMpaHa KOHCTPYKLMja CO MaHenu nop Hekoj
aron. AronoT Ha KOHCTpyKumjata moxe na 6uge
dukcHo noctaseH og 0 go 90 cteneHn. BeptukanHata
0COBMHaA MoXe fa potupa og (-90°) — 0° — (+90°) Bo
0OHOC Ha ockaTa ceBep-jyr.

Btopumot cuctem (Inclined axis tracking sys-
tem) e pelueHue co BepTUKanHa poTupadka ocoBMHa
Koja Moxe ga 6uae HaknoHete og 0 go 90 cteneHw.
Ha oBaa poTupadka OCOBMHAa MNpPUKpPeneHa e KOH-
CTpyKUMjaTa Ha Koja ce cumkcmpanm naHenute. Oco-
BMHaTa Moxe Aa potupa oz (-90°) — 0° — (+90°).

TpetTnot cuctem (Horizontal-Axis Tracker) e
peLleHne Co XOpM3OoHTanHa poTMpayka OCOBMHA Ha
KOj € MHCTanMpaHa KOHCTpYyKLMja CO naHenu. Xopu-
30HTanHaTa ocoBuHa Mma npasel uctok-3anag. Oco-
BMHaTa mMoxe Aa potupa og 0° — (+90°). 3a oBa
pelLeHne MOXe Aa Ce Kaxe [eKka e nocebeH cryyaj
o[, BTOPVOT CUCTEM.

Kaj Hac Bo mpakca ce cpekaBa pelueHue co
XOPU30HTarHa ocka UCTOK-3anag, Kou 3acera ce Kopu-
cTaT caMo 3a CE30HCKO HarogyBa-e Ha arornoT Ha na-
HernuTe.

2. MOXXKHO NMPOU3BOACTBO

AHanuanTe ce 1M3BedeHW 3a nokauujata co
koopaunHatn 41024’ 29” N, 22° 0’ 0” E. OBaa nokauuja
e n3bpaHa bmaejkn Ha ucTata nocTojat UHcTanauum
Kou Ke MoXaT [a ce UCKopucTaT BO peanHocT Aa ce
npoBepaT TEOPUCKU U3BEOEHUTE KOHCTatauuu.

Bo aHanuauTe KopucTeHu ce nogartoum of
WEB cTtpaHaTta Ha Photovoltaic Geographical Infor-

€eHepzcemukKka

mation System - Interactive Maps npu nHcTUTyT
JRC Ha eBponckata komucuja (European Com-
mission, Joint Research, Centre, Ispra, Italy).

CoHueBo 3payer-e Ha fokauujata Bp3 efeH
MeTap KBagpaTreH Haco4dyBaH KOH COHLUETO Nno aABe
OCKMU:

Month Hm (kWh)
Jan 85.5
Feb 108
Mar 178
Apr 211
May 248
Jun 278
Jul 303
Aug 285
Sep 209
Oct 166
MNov 107
Dec 74

Year 188
Total for year 2250

Hm: Average sum of global irradiation per
square meter received by the modules of the given
system (kWh/m?)

3arybu Bo cncTemor:

SYSTEM ENERGY BALANS

description e

System global irradiation 33

Global radiation

Deviation from standard spectrum 2,000

Reflection on the Module Interface 4.24%

Rated energy

STC Conversion (Rated Efficiency of Module 15,24 %) 84.76%

Low-light performance 1.97%

Deviation from the nominal module lemperature 3.70%

Diodes 0.50%%

Mismatch {Manufacturer [nformation) 2.00%%

String Cable 0.45%

D encrgy

Regulation on account of the MPP Voltage Range 0.01%

Regulation on account of the max. DC Power 0.04%

MPP Matching 0.01%

Energy at the lnverter Input

Input voltage deviates from rated vollage 0.13%

DC/AC Conversion 2.000%

Stand-by Consumption 0.02%

AC Caoble 0,92%

Transformer

Magnetic losses 0,18%

Losses copper 1.35%
Total losses | 22.82%
Total losses | 88.24%

energetics 121/2020 ——

31



eHepzemukKa

OquyBaHo npon3BoacCTBO O4 eAeH UHCTannpaH kWp CO pa3fminvyHUTE KOHCTPYKTUBHN CUCTEMU 3a CrefeHe

Ha COHLETO:
Month | 2-axis Inclined axis(36”) | Vertical axis | Horizon-axis | fix33°
Jan | 782 74.8 772 70.8 57.8
Feb 99.1 97 08 85.0 75.3
Mar 154 154 153 122.5 120.4
Apr 170 169 167 132.3 131.4
May 195 190 189 154.5 149.7
Jun 218 209 210 172.4 163.5
Jul 232 224 223 185.9 178.0
Aug 223 220 217 172.0 168.7
Sep | 169 169 167 130.8 128.5
Oct 141 139 139 116.6 107.1
Nov 94.4 89.9 92.5 82.7 69.6
Dec 67 63.3 66.1 63.5 50.3
Year 1840 1800 1800 1503 1397
% 132% 129% 129% 108% 100%

Ouekypana rpeika +/- 4%.

Kopucrenn dpopmyin:

I[eH BO roaHHAaTa:

n

JlexmnHarja: 8 = 23.45 sin(2n(284+n)/365

Antutyaa; oo =asin{sin L. sin 8x/180+cos L cos(L.n/180)+cos(8180/x)
AzuMyT: @ = asin(cos (La/180) sin(L)/cos(on/180) ) 180/n
Jaturyna: L=41.408 n /180

3. MUHBECTULUUOHU TPOLLOLIN

I'Ipou,eHKa Ha MHBECTULMOHUOT TPOLLUOK 3a OCHOBHOTO pelLlueHne co CbVIKCHO MHCTanunpaHm naHenun :

p.op. Onmc EUR/KW
1 OB nanenw, MOJHKPHCTAIHH 316.00
2 Huseprop, 39.85
3 AC opmap ¥ NMPHKJYHMOK Ha CHCTEM 48.00
4 Meranuna noakoHCTpyKimja, fiting. 113.98
5 JlononuuTenHa onpeMa 3a TpakMHr -
6 Jlononuurenna onpema (KOHEKTOPH, OCHIYPYBaYH, 16.27
coOHpHHI KYTHH, conapen kaben)
7 Mucrananmja 80.11
g [Tperxoaun paborn (Aokymenraumja, ojgobpenuja, 60.00
HMOTHO MPABHH OJIHOCH)
BrynHo: 674.21

oM
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I'Ipou,eHKa 3a JONOJIHUTENHUTE TPOoLUOLUKX 3a onpemMarta 3a Creetl 3a CeKOj cuctem nocebHo:

€enHepcemukKa

CHeTeM TPaKMHT 2-axis imitinecd o £V erikal 1-axis
axis(36") | axis

Tpowoxk 3a tpakep EUR/KW 198.00 99.00 99.00 33.00

3ronemeno npou3eoacteo kWh/kW 438 398 398 102

Jronemenn npuxoan EVP 23.68 21.52 21.52 5.49

[poct nospar (Y ears) R.36 4.60 4.60 6.01

4. ONEPATUBHU TPOLLUOLIN

OnepaTuBHH TPOLIOLH
M&O 2,794.00
OcurypyBame 2,696.85
2,400.00
7,890.85

PaborHu1M

BkymnHo:

5. LEHA 3A EJNIEKTPUYHATA EHEPIMJA

Co HOBMOT 3aKOH 3a eHepreTuka enekTpuy-
HaTa eHeprmnja o4 POTOBONTHUTE LIEHTpanu Ke ce
npogasa Ha cnobogHMOT nasap.

[ononHuteneH cTMMyn MHBeCTULMjaTa Aa ce
HamnpaBu aTpakTUBHa CO NOA3aKOHCKUTE aKkTh ke ce
npeasuaaT cooaBeTHU Npemnmn n cy6eeHuun. MNpasu-
naTa u ycrosuTte ceyLuTe He ce objaBeHu na 3aToa 3a
OBOj TpyA ke KOPUCTUME MPETNOCTABEHUN LIEHU.

LleHaTa Ha yHrapckvoT nasap Ha enekTpuy-
HaTa eHepruja Bo M3MUHATUOT Nepuopg ce ABuxena
okony 40 EUR/MWh.

[HeBHMOT gmarpam Ha Npom3BOACTBOTO Of
(POTOBOMTHUTE LEHTparnu ce NoKronyea co AHEBHMOT
amnarpam Ha NoTpoLuyBayka Ha enekTpu4Ha eHepruja
Bo MakepgoHuja. OBaa norogHOCT M 3awiTeguTe BO
TpaHCBep Ha enekTpuyHaTa eHepruja gaeart objek-
TMBHA MOXHOCT Ha AOMalLUHWOT nas3ap ueHaTa aa
Ovae HelwTo NoBMCOKa. PeneBaHTHN aBTOPUTETN NPO-
rHo3upar geka ueHarta og 52 go 55 EUR/MWh e pe-
arHa 3a o4yeKkyBahe.

Opn HasegeHUTe NPUYMHKU NpUxoauTe 3a oc-
HOBHaTa BapuaHTa ce CMeTaHu CO nasapHa LeHa o[
54 EUR/MWh.

6. NAPUYEH TOK U AHANTU3A HA 4YYBCTBMU-
TENMHOCTA

N3BeoeHn ce aHanuam Ha YyBCTBUTENHOCTA
Ha npoduTabuNHOCTa Ha TEXHUYKUTE peLleHurja Mo
0OHOC Ha BMCMHAaTa Ha npemujaTa. XMNoTeTUYKM 3a
Tpn cnyvaja, 0 EUR/MWh, 15 EUR/MWh n 25
EUR/MWh.

WcTo Taka M3BegeHa e aHanusa Ha YyBCTBU-
TenHocTa Ha nNpoduTabunHocTa Ha TEXHUYKUTE pe-
LUeHnja 1 No ogHOC Ha BUCMHAaTa Ha cyGBeHuMja o
0%, 30% 1 60%.

ExoHOMCKMTE MHOMKATOPM U3BEOEHU Ce Of
Napu4HMOT TOK MO OOQHOC Ha crioboAHMOT KanuTan 3a
nepvog of 25 rogmHm 3a cekoja BapujaHTa nocebHo.

Bo npecmeTkuTe Ha NpoM3BOACTBOTO 3EMEHO
€ BO NpeaBua cTapeereTo Ha NnaHenuTe crioped dab-
pYYKMTE NoaaTouM.

[aHokoT Ha npoduT npecmeTyBaH e co 10%
o[ pasnukarta nomery npuxogmTe 1 TPOLLOUUTE.

CnobogHnoT KanuTan e npecMmeTyBaH Kako
pasnuka NoMery BKYMHUTE NPUXOAN U PpaCXOLuTe Kou
™ BKJ'IyLIyBaT onepatnBHuUTEe TpoLwloun N OaHOKOT Ha

npocuT.

O npakTU4HM NPUYNHN aHanmn3nTe ce n3Bse-
AeHn 3a nHctanauyuja og 1 MWp.

3a ga bnge 3a nHBeCTUTOPUTE MHBECTMPA-
HETO BO (POTOBOMTHM LEHTpaAnu aTpakTUBHO He-
ONXOAHO € EKOHOMCKUTE uHAauMKaTopu ga Owupat
npudaTnmnem.

3a MWHMManHoO NpU@aTnMBN EKOHOMCKUN WH-
ankatopu Ke rm cMeTame:

IRR >10%
NPV ~HHBECTHIIHOHH TPOLIOLH
SPB <7

energetics 121/2020 ————
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7. SAKITYHOLM U NMPEMOPAKH

l-‘IyBCTBl/ITeJ'IHOCT Nno OCHOBa Ha UeHaTa 3a e

eHeprujaTa:
dukceH cuctem
EURMWh 54 69 79
IRR 6% 10% 13%
NPV 861,581,012 | 829520507 | $434,035,.34
SPB 10,34 T.14 616

Xopu3oHTaneH CUCTeM BO €Ha ocKa

EURMWh 54 79 79
IRR 1% 11% 13%
NPV $99,485.24 | $332,537.00 | $481,338.29
SPB 1088 7.30 6.30

BepTukaneH cuctem Bo egHa ocka

EUR/MWh 34 79 79
IRR 8% 12% 14%
NPV S190.641.18 | 3464,914.89 | $642,138.09
SPB 8.79 7.92 6.83

YyBCTBMTENHOCT MO OCHOBA Ha CybBeHLUujaTa

3a nasapHa LeHa Ha eHeprujaTta og 54 EUR/MWh:

®duKkceH cuctem

EURMWh % %% 60 %
IRR 6% 12% 24%
NPV £77,954.58 | §278,646.30 | $467,119.49
SPB 10.61 7.93 4.94
XOpI/I3OHTaJ'IeH CUCTEeM BO elHa OCKa
EURMWh % 30 % 6%
IRR T% 12% 24%
NPV $99.485.24 | $310,431.47 | 8509 478.08
SPB 10.88 6.08 .02
BepTukaneH cuctem Bo egHa ocka
EURMWh % 30% 60%
IRR 8% 14% 26%
NPV $190.641.18 | $419.273.52 | 5639 .466.94
SPB 9.79 6.63 3.54
IRR Buatpeumsa ctanka Ha peHTaduanTeT
NPV  Hero cerammna Bpeanoct
SPB [MpocT NOBPAT HA HHBCCTHUH]ATA

————eHepaemuka 121/2020

OnwIT 3aKnyyoK e Aeka ceyLTe UHBECTULIMO-
HWTE TPOLLIOLM HE Ce Ha HMBO KOE MOXE MPU aKTyerHu
nasapHu LeHN Ha eHeprujaTa, 6e3 AONONMHUTENHN CTU-
MynaTuMBHU Mepku, Aa obeszbegaTt npodutabunHocT
Ha BakKBUTE MPOEKTU.

MHBecTuumnjata MOXe a ce Hanpasu aTpak-
TMBHA 3@ UHBECTUTOPUTE aKo MHBECTULIMOHUTE TPO-
woum ce cybseHumoHmpat co 30% a 3a dukcHuTE
cuctemu n noeeke. Uctute edektn 6m rm nmane u
Kora MHBECTULIMOHUTE TPOLLOUKN O1 ce Hamanune 3a
30% v noseke.

MHBecTuumjaTa Moxe ga Guae aTpakTuBHA
camo co npemuja noronema og 15% .

EKoOHOMCKUTE MHOUKaTOpW ynatyeaT Aeka pe-
LLeHMjaTa Co CUCTEMU 3a Criefere BO ogpeneHu cry-
Yyau JaBaT M3BECHa Marna npegHOCT BO OAHOC Ha
ukcHuTe cnuctemn. Co HamanyBahe Ha UHBECTULMO-
HWUTE TpOLLOLM Taa NpegHocCT 61 ce HamanyBana.
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MEHALIMPAKE CO BOOHUTE PE-
CYPCU U EHEPITMJATA NOTPEBHA
3A KOPUCTEHE HA BOOHMUTE PE-

Cnace NMAJTYECKU
Mwnujana FTEOPFTMEBCKA

AMNCTPAKT

Criedejku 2u HajcospemeHuUmMe mpeHA08U 3a yrpasysar-e CO pecypcume, coaiacHO orepamusHume mnna-
HO8U U NMpuMeHama Ha Hajoobpo docmarnHume mexHUKU , MeEHayupaH-emo co 80OHUME Pecypcu U eHepaujama
nompebHa 3a Kopucmere Ha 800HUMe pecypcu 8o OKTA bewe uen Ha 080j mpyo.
asHuUme akmusHocmu 6ea Haco4eHU KOH:

- npoeepka u npecMemku 3a ucnjaamsaueocm Ha 3aMeHa Ha onpemMama, rpeo ce rnyMnume Kopucmejku
Hay4HO-eMMuUpPUCKU rpucmarn co mexHo-eKOHOMCKU aHanu3u, co ues u3buparbe Hajrno200HU MyMru 3a MpoMeHAusU
yCI108U CO MOXXHOCM Ha KOHMPOUpaHa NPoOMeHa Ha napamempu crioped MoMeHmanHume nompebu — co yen 3a-
wmeda Ha eHepauja Had 50%, 3a wmo bea aHanusupaHu nodamouyu Ha Had 30 munosu Ha fMyMmnu uau cucmemu
00 nymrnu 00 decemuHa c8emcKu rMno3Hamu rpou3eodumeriu co cumynayuja Ha pa3Hu eapujaHmu Ha NMPOMeHU Ha
napamempu.

- lposepku u NnpecMemkKu 3a MaKCuUMaJsTHO MO)XXHO UCKOpuUuCmyeaH-e Ha yegoeodume u yeeHama ap-
Mamypa 8KJlyqysajku Kpamere, baj-nacupare U UeI0CHO UCKy4Yyeare 00 ynompeba Ha noeduHU ye8o8odu co
uen HamarslyeaH-e Ha mpowoyu 3a 00pXXy8aH-€ Ha JIUHUUMe U HaMarlyeaH-e MOXHOCM 3a rojasa Ha 3asybu Ha
800u 00 ucmeuyu — co yen 3awmeda Ha 800a, Ha eHepauja U mpowouyu 3a o0pxysare 0o 30%

- KomyHukayuja, koopduHauyuja u yesocHa KOHmpoJsia Had KopucHuyume Ha 8oda 6o OKTA 8o epcka
CO Kopucmeremo Ha 8oda U nraHosume 3a Kopucmere Ha 8oda.
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MANAGEMENT OF WATER RESOURCES AND ENERGY USE IN OKTA

Spase PALCHESKI
Milijana GEORGIEVSKA

OKTA AD - Skopje

ABSTRACT

Following up-to-date resource management trends, according to the operational plans and the appli-
cation of the best available techniques, the management of water resources and energy required for the use
of water resources in OKTA was the aim of this paper.

The main activities were directed towards:

- check and calculations for the cost-effectiveness of equipment replacement, primarily pumps using a
scientific-empirical approach with techno-economic analysis, in order to select the most suitable pumps for
variable conditions with the possibility of controlled change of parameters according to current needs - in order
to save energy above 50%, for which data were analyzed for over 30 types of pumps or pump systems from
many world famous manufacturers with simulation of various variants of parameter changes.

- Checks and calculations for the maximum possible use of pipelines and pipe fittings including cutting, by-
passing and complete exclusion from the use of individual pipelines in order to reduce maintenance costs of
the lines and to reduce the possibility of loss of water from leachate - in order saving water, energy and main-
tenance costs up to 30%

- Communication, coordination and full control over water users in OKTA regarding water use and water use
plans.
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npodoriXeHue od MuHamuom bpoj

ETIMMUHNPARE 3ATYBN HA BOLJA 3A TEXHNYKA
YIOTPEBA

OBue 3arybu 6ea Hajrornemu n ce noumpaHu
nponycTn Ha gecetuHa mecta. [1pn enMMmunHaumja Ha
HeKou NponycTu ce jaByBaa HOBU nponycTtu. JInHnjaTa

€eHepzczemuka

3aTBOPU, a Ce Hamnpasu HOB Y60 BO NUHKWjaTa of Haa-
BOpellHaTa KpyXHuLAa Ha Xo[ApaHTcKaTa NuHWja Ha

| HajonmnckoTo mecTo BO KpyroT Ha OKTA, koH Tekuja. 3a

oBa Cce HanpaBu nocebHa LiaxTa Bo koja Nokpaj Apyrata
apmMartypa ce NnoctaBu 1 perynaTtop Ha nputucok. Mox-
HOCTa 3a HarnojyBak€e Co Bofa cTaHa nobe3degHo 6u-

Oelue of MeTarnHu LIEBKM CO MPecek Ha MarmcTpanHara I JOejKkn cera co KpyXHOTO cHabayBare ybonot Moxe fga
nunHnja og d=80 mm. Co ornepg fgeka nvHujata e no- | ce Hanaja oa ABe CTpaHu.
CTOjaHo onToBapeHa, 3arybute Ha Boga novHaa ga go-
cturaat u Hag 2000 m3 meceyHo. Vmajkm rm Bo l EJTTMMUHUPAHE 3AT'YBU HA BOOA O JIMHUJA
npensua 1 TPOLLKOBUTE 3a eNUMUHAaLIMja Ha nponycuTe I 3A X[JPAHTCKA BO/LA
Ce HanpaBu LIeNoCHO HOB uLeBoBoA. [ormkuHaTta Ha
rmaBHaTa mMarucrparna ocTtaHa ucTa, Ho objekTuTe Kou | 3a envMnHMpare Ha OBMeE 3aryBu NPOMEHET €
BeKe npectaHaa ga bugar Bo ynotpeba (nopagu npe- _ man Aen of xugpaHtckaTa nuHuna. Ce npaBu aHanmsa
CTaHOK Co paboTa Ha paduHepwujaTa) He ce NpuKMynja l 3a 3aMeHa Ha ncTarta unm 3a HoBa fnnHuja koja ke buge
KOH marucTpanHuoTt uesoBod. Co oBa ce ckpaTtu BKyM- I CO npecMeTka 3a noMarno onToBapyBake 0f cTapara
HaTa OOomKkMHa Ha ueBoBogoT 3a okony 1000 metpu. ® nunumja. Cera kora padwmHepujata He paboTu, a camo
[MoBpaTok Ha uHBecTuumjaTa € 3a 4 rogMHU BO OAHOC l pes3epBOapCKMOT Napk e Bo yHKUMja, HajsepojaTHO Ke
Ha MeceyHuUTe 3arybu 1 TPOLLIKOBOM 0 NocreaHuTe He-  ce paboTy 3a HOBa XMApaHTCKa nuHuja.
KOIKy MeceLMu.
3aryba Ha Boga npu n3senyBatse - Bexow,
Npeky pacTtepeTyBake 04 XMAPAHTU Ce peLun co Hag-
| BopelueH nospar npeky driekcubunHa nuHuja Bo ABe
PUKCHM NUHMK CO BNe3 BO BA3eHOT Of KOj Ce KOPUCTU
OBue 3arybu 1 TPOLLUKOBMTE OKOMY HUB Ce Lie- i BOAaTa, HE3aBUCHO O BHATPELUHWOT MOBPATOK MPEKY
NOCHO enumuHupaHu, Co WMHXUHepuUcKa NpoOMEHa, I fajnac Ha nymnaTa.
npeasmaoB 6ajnacy BO NymnHaTa CTaHWLa M LIeNOCHO
KpaTerwe Ha 2 nuHumm co d=400 mm KOH 06jeKkToT 3a
XemMmucka npunpema Ha Boga (XIB) Bo BKynHa JoMmKMHa
op okony 800 metpu. Ce ucknyum og pabota un nu-
HujaTa 3a TexHOnoLKa Boda KoH nabopartopujata BO I
JormknHa og okony 200 meTtpwm.

ETIMMUHNPARE 3ATYBM HA BOJA OO JIMHNJA 1
3A TEXHOJIOLLUKA BOOA

EJTIMMUHNPAHE 3ATYBU INOPALOV HELOBOJIHA
KOMYHUKALUNJA, KOOPOMHALINJA 1 KOHTPOJIA
HAL KOPUCHULIMTE HA BOOA BO OKTA

OBa ce HanpaBu co n3paboTka Ha HOBO pa-
| 6oTHo ynaTcTBO 3a CMTE MHBONMBUPAHW OKOMY KOpU-

Hen 00 Hoeume 6ajnacu u ckpameHume JUHUU

HoeaTta mana noctpojka 3a XIB koja € BO =~ CTewe W uchnywTawe Ha Boda Ha HuMBO Ha OKTA.
CKII0M €O napHuTe reHepatopu fobuea Boga no apyra [| Ctapute paboThu ynatcea Ha noeauwHuTe opraHv3a-
nvHuja. Bogata wto o oBaa nMHKMja ce AaBalle 3a KO- _ LIMOHW eQUHMLIM OKOJTY Ha4YMHOT Ha KOPUCTEHE Ha BOAa
pucTene Ha cenata Tekuja n [lerbagpoBLe cera e npe- I nocnyxuja Kako OCHoBa 3a u3paboTka Ha HOBOTO MH-
MecTeHa. JInHnja 3a TexHomoLlKa Bofa BeKke He MocToun J Terpuparo ynatcreo. Bea BHeceHU cuTe M3MEHU U
(oTce4veHa). HOBM ycrnoBu Ha paboTa. Ce npeTnocTaByBa Aeka oBue
| 3awTeam ce 0o 0,5% Bo ogHOC Ha nodeTHaTa cocTojba..
MpemecTyBakeTo Ha y60AOT Ha NuHMjaTa 3a
cHabayBare Co Boga Ha cenara Tekuvja n JerbagpoBue I
Oelle M3BEOEHO CO Apyra UHXMHEepUcka npomeHa co
Toa WTo y60oaoT 0of NvHMjaTa 3a TEXHOSMOLLKA BoAa ce

PE3UME

MeHapmpareTo Co BOOHUTE Pecypcu 1 eHep-
lMpodosmkyea Ha cmpaHa 49 D
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BoH3emjaHu Moxxebu Beke ja uctpaxune
ranakcujara m ja nocerune 3emjara

U3eop: Grandfailure/iStock

Cnopen eqHo HOBO UCTpaxyBake, MnevHuoT NaT 6u moxen aa n3obunysa co MefysBe3aeHn BOH3EMCKM
LUMBMIM3aLMK, HO HUE He o 3HaeMe Toa buaejkn He Hemaat noceteHo 10 MUIIMOHU FOAUHMN.
WNcTpaxyBareTo Koe Gelue ob6jaBeHO MMHATUOT Mecel, BO , The Astronomical Journal® Benu geka MHTenureHTeH
BOH3EMCKM XMBOT O MOXen [a ja ucTpaxyBa ranakcujata v aa ro KOpucTu ABUXKEHETO Ha SBE3AEHUTE CUCTEMMU
CO Lien Aa rv onecHu MerysBe3geHnTe CKOKOBW.

WcTpaxyBareTo € Of4roBop Ha npallakeTo no3HaTo kako Pepmu MapadoKkcoT, Koj npallyBa 30LWWTO cé
yLITEe HEMaMe OEeTeKTUPaHO 3HaLUW Of BOH3eMCKa HTenureHuumja. MNapagokcoT Npe naT oun noctaBeH of cTpaHa
Ha cmandapoTt EHpuko depmu koj npawan: ,Kage ce cute?”

depmu ja goBedyBa BO Mpallake U3BOLIMBOCTA Ha MaTyBaweTO NOMery sBe3guTe, HO of Torall, rnpa-
LUaH-ETO ro NPeTcTaByBa COMHEXOT 38 CAMOTO MOCTOEHE Ha BOH3EMCKM XMBOT.
AcTpodmandapot Majkn XapT hopmMarnHo ro MCKOpUCTUIT NpaLlakeTo BO HEFOBOTO NCTpaxyBakwe of 1975 kage
LUTO HaBen Aeka umMaro LOBOSTHO BpeMe 3a MHTENUIeHTEH XUBOT Aa ro KornoHuanpa MneyHuot lNaTt og HeroBoTo
dopmupane npeq 13.6 Munuvjapga roguMHn o cera, HO cenak HMe HemMame CTaneHo BO HMKAKOB KOHTAKT CO HUB.
Taka XapT 3akny4un geka He MOCTou pyra HanpegHa LBMnim3almja Bo HawwaTa ranakcuja. HoBoTo uctpaxysare
HyOM HOBa nepcrekTuBa Ha npaluaweTto: Moxebun BoH3eMjaHUTe caMO KopucTaT Bpeme 1 ce ogHecyBaar cTpa-
TELLKN.

See3guTe (M NNaHeTUTe OKOMy HMB) OpOMTUPAaaT OKOMy LIEHTAPOT Ha ranakcujajta no pasnuyHmM naTeku
CO pasnuyHm 6p3mHn. Co Tek Ha HUBHOTO ABWXKEHE TUE MOBPEMEHO NMOMUHYBaaT efHa nokpaj gpyra. Na Taka,
CMopef rMaBHMOT aBTop Ha cTyaujaTa LloHaTtan Kapon-HeneHbek, BOH3eMjaHNTe MOXeOU YekaaT HMBHATa crnegHa
JectvHaumvja ga ce gobnwxkn go HmB. Bo Toj cniyyaj Ha umBunusaummte 6mu um Tpebano noeeke BpemMe 3a fa rm
OCBoOjaT sBe3anTe 1 MOXebu ce yliTe He gowune 4O Hac, UM nak ja nocetune 3emjata npea HaCTaHOKOT Ha Yo-
BELLTBOTO.

HoBa npeja 3a mefysBe3geHo natyBamwe

WcTpaxyBaunte ce obuaysane ga gagat ogrosop Ha ®epmu MapagoKkcoT Ha HEKOMKY HaumHWU. Hekou
CTYAMM ja UCNUTyBare MOXHOCTa CUTE BOH3EMCKM (DOpMM Ha XXMBOT Aa ce hopMumpaar BO OkeaHuTe nog noBpLun-
HaTa Ha nnaHetuTe. [lpyrn nak npeTnoctaByBane geka umBunusauyunte moxebu ncdesHanenpeq ga éuaart Bo
MOXHOCT [jla OCTBaparT kakBo Omno meryesBesgeHo natyBawe. [1ocTom n xmnotesa Koja Benv Aeka gpyrute on-
wtectBa o MneyHuot Nat pelumne fa He ctanaT BO KOHTaKT CO HAc of, UCTUTE NPUYMHM Nopagun Kou HUe He CTa-
nyBame BO KOHTaKT CO ofpedeHvn AoMopoaHu nnemunsa. Vctpaxysawe og Okcdopn YHuepanutetoT og 2018
BENV feKa nma waHca 2-o4-5 geka cme camu BO ranakcujata n 1-og-3 geka cme camu Bo KOCMOCOT. Ho aBTopuTe
Ha HajHOBOTO UCTpaXKyBak-€ MOCOYyBaaT AeKa HUTY e4HO Of NPETXOOHUTE UCTpaXkyBaka He 3eMario BO Npeasung
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CaHauuja v ogpXXyBale Ha osuav BO MHAYCTPUCKU arperaTtum
Sanitation and maintenance of industrial ovens

Bo LpHaTta mMeTtanypruja, OrHooTtnopHo
paboTn Ha pyLLUEHE M HOBO 3nAaHe Ha efiekTposiadHa
YXI1 — nedvka , NMBHWU KasaHW, MerykasaHu, NOTUCHM
NEeYKn, NeYKun 3a NyxXemwe, XKapeh-e 1 NoLMHKYBaHe Ha
NUM, eNneKTPO peayKUMOHN NeYKkn, pOTaLMOHU NEYKN,
MUKCEPU, KOHBEPTOPU N AP.

Bo LlemeHTHaTa wuHAycTpuja pabotn Ha
o3ngyBare Ha pPOTALMOHU MEeYKM U npaTeydku
arperatu ( dynepwu, UMKNOHN N oaaBayn).

Bo Tepmo enekTpaHuTte, paboTn Ha KOTen BO
KOj craraat: 0o3u[, Ha OMLWBKWN, PelupKyraunoHu
KaHasiM, KOHBEKTUBHU LLAXTN, KONEKTOPWU, TaBaHULM,
MIAVHOBU 1 TEPMO U3onaumja Ha TypOuHN.
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efleH of Kry4yHuTe aTpubyTun Ha HallaTa ranakcwvja: [leka Taa ce ABWxXU. SBe3anTe opbuTUpaar okony LEeHTapoT
Ha ranakcujaTa Ha UCT HaYMH Kako LUTO NfiaHeTuTe opbutmpaar okony seesgute. HawmoT conapeH cuctemM npasu
opbuta okony ranakcujata 3a 230 MUITMOHW FTOANHMW.

[okornky uMBunusaumja ce nojaBu BO HEKOj SBE3AEH CUCTEM Aaneky Of ocTaHaTuTe (Kako LUTO € HaLIMOT),
Tne 6y Moxene fa ro ckparart CBOETO naTyBahe AOKOSKY YekaaT HMBHaTa opbutanHa nateka ga rm goHece no-
©nun3y 4o opyr HaceneH SBe3deH CMCTEM UIK 0 CUCTEM CO Hacenvea nnaHeTa. Kora Beke ce Haoraat BO HOBUOT
cucTeM, Te NOBTOPHO Ke YekaaT [a ro HanpasaT CefHMOT CKOK Kora nak ke ce HaoraaT Ha Hekoe onTUmariHo
pacTojaHue. U Taka HaTamy. Bo oBa cueHapuo.

Mne4HuoT NaT 6M Moxen Aa u3obunyea co HaceneHn sBe3feHn CUCTEMU

3a [a ro uctpaxart oBa CLeHapuo UCTpaxKyBaymTe KopucTene HyMepu4ku Moaenu co uen aa ro CUmyrnm-
paarT LUMPEHETO Ha efHa LUMBUNU3aUmMja HU3 ranakcujata. Tue 3emarne BO NpeaBus HajpasnmMyHyM MOXHOCTY 3a
Orv3nHa Ha xunoTeTuykaTa umBuIn3aumnja 4o HoBUTE SBE3AEHM CUCTEMMU, OMNCEroT U Op3nHaTa Ha Hej3nHUTE Me-
FySBe3geHn CoOHAM U cTankarta Ha flaHcMpake Ha Te COHAW.

TvMOT He npaBen oovam Aa ja NPeTnocTaBy MoTMBaLMjaTa Uy NONUTMKaTa Ha BOH3EMjaHNTe, TeHAEeHUMja
KOW HEKOM aCTPOHOMM ja rnefaat Kako 3aMKka BO ApyruTe pelueHunja Ha Pepmu NMapagokcot. Cenak, gen og npo-
BGnemoT co MoAenMpareTo Ha LUMPEHETO HAa BOH3EMCKU LIMBUNM3ALMM HU3 ranakcujata e WTo KOPUCTUMeE camo
ejHa ocHOBa 3a nogartoumuTe: camute Hue. OQHOCHO cuTe NpeaBuayBara ce 6asmpaHn Ha YOBEYKOTO OOHECY-
Bat-e. Ho oyp v co oBa orpaHudyBarse, UCTpaxyBaunTe oTkpune aeka MnedHuort Mat 61 moxen aa e UcnonHeT
CO HacereHu SBe3deHN CUCTEMU 3a KOW HUE He 3HaeMe.

[o cera ce otkpmeHu okony 4000 nnaHeTn HagBop of HawmnoT CoHuyeB CUCTEM U HA HUTY eaHa of HUB
Hema 3Hauu 3a xuBoT. Cenak, BO MneyHnoT lMNat noctojat Hajmanky 100 Munujapgu nnaHeT u MHOry noBeke
nnaHeTtu. NocTou ncTpaxyBahe Koe npeasmaysa geka 6apem 10 munujapgu nnaHeTn 6u moxene ga buaat Hanmk
Ha 3ewmjaTa.

BoH3emjaHuTe MOXebu ja noceTune 3emjata BO MMHaTOTO

Opyr knyyeH enemMeHT Bo AebaTnte oKony BOH3EMCKMOT XMBOT € Toa WTOo XapT ro Hapekon ,dakT A“: Bo
MOMEHTOT Ha 3emjaTa Hema MerysBe3geHn NoceTUTENM U Hema [oKa3 Aeka umarno TakBu NoceT BO MUHATOTO.
Ho aBTOpuWTE Ha HOBaTa CTyAuWja BenaT Aeka Toa He Mopa Aa 3Hauu Aeka Tue HaBuCcTuHa He 6une osge. [JoKonky
BOH3eMCKa umMBununsauuja gowna Ha 3emjata npeg MUnuoHun rognHmn (3emjarta e ctapa 4.5 munuvjapga roguHn),
MOXHO € [ieKa AeHec HeMa 3a4yBaHo 6uno KakoB [oKa3 of Taa noceta. BoegHo BO3MOXHO € 1 BOH3eMjaHWTe Aa
nomMuHane nokpaj 3emjata N0 HACTAaHOKOT Ha YOBELUTBOTO HO €4HOCTaBHO peLuune Aeka He ce 3aMHTepcupaHu
3a noceta. TuMoOT oBa ro HapekyBsa ,Aypopa EdekT*, cnopen HoBenaTta Aypopa oa Kum CteHnn POGUHCOH.

BoepgHo Tpeba ga ce 3eme BO NpeaBua Aeka MoXebu BOH3eMjaHMTe He cakaaT ga noceTar nnaHeTta Ha
Koja Beke NocTou XunBoT. KankynaummTe Bo UCTpaXyBakETO M1 3emare BO Npeasug cute oBre hakTopu, 0GHOCHO
npeTnocTaBure geka BOH3EMCKUTE LiMBUIM3aLMm B Hacenune camo Aen of CBETOBUTE KoM v noceTysaart. Cenak
pesynTaTtuiTe nokaxarne geka JOKOSKY NoCcToM JOBONEH Opoj Ha HAacenuBM CBETOBMW, BOH3EM]jaHN NecHO 6u ce pa-
LUMpUIie H13 ranakcujaTa go cera.

HayuHuumTte Benat geka He Tpeba aa Gugeme obecxpabpeHn oa gocerallHaTa nepuenupaHa TUnHa
0f yHMBEP3yMOT. Toa He 3Ha4M Jeka CMe camu, TyKy Camo eKa HacenuBuTe NaHeTV BEPOjaTHO Ce PETKU U TELLIKO
npuctanHu. Bo cneaHuTe HEKOMKY FOAMHN HAWMTE MOXHOCTW 3a OTKpMBaHe U HabrbyayBawe Ha NnaHeTu ke ce
3roniemat gpaMaTvyHO CO flaHCUpPaH-ETO HA HOBW TENECKONW BO BCerneHaTta, kako WwTo e Llejmc Be6 BeceneHckmot
Teneckon.

Ce pa3bupa, oHa LUTO HaBMCTUHA Ke ja nogobpu cnocobHoCTa Ha Hay4YHULMUTE Aa NpoLeHaT BepojaTHoCTa
[JeKa cMe camu BO YHMBEP3YMOT, 61 Bune noeeke nogatoum 3a 6p3avHaTa unm onceroT Ha MerysBe3geHnTe CoHan
Kako 1 Hekon Nogo6pu NpeTnocTaBkM KoMKy Bpeme 61 Moxena Aa OncTon egHa XMnoTeTcka BOH3eMcKka LiMBUIMU-
3auuja.

MpeBoa: Oanuua [‘opfeBcka M3Bop: https://www.sciencealert.com/
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Cnopen egHa HeogaMHeLLHa CTyaMja Ha ABajua Hay4YHWUM of YHMBEP3UTETOT BO Tekcac, NocTojaT CrioeBm
O Mpa3 noA ceBepHUOT nosn Ha Mapc, WwTo 6m Mmoxerno ga buge HajronemMnoT pesepBoap Ha BoOgEH Mpa3s BO OBaa
nnaHeta. OBa OTKpUTUje JoBeae A0 UCTpaxyBawe npeasofeHo o CrtedaHo Hepouu, AnnnoMmpaH CTygeHT Ha
YHMBEP3UTETOT BO Tekcac Bo IHCTUTYTOT Ha reodhmnsmka 1 nomorHata og Llek XonT og YHnBep3nTeToT BO Apu3oHa.
Tve 3a HMBHaTa Uen kopucTtea nogatoun cobpann og Mars SHAllow RADar sounder (SHARAD)- pagap koj ce
Haora Ha Mars Reconnaissance Orbiter n e cnocobeH ga npoaupa 4o 2,4 kunomeTpu nog nospLunmHata Ha Mapc
KopuCTejkn pagno 6paHoBM.

OHa wro ro objaBuja of UCTpaKyBarETO Belle OTKPMBAHETO HA HEKOJKY CITOEBM MECOK M Mpa3 Ha aAna-
6o4ymHa fo npubnmxkHo 1,6 kMnomeTpu nog ceBepHMOT non Ha Mapc. YTBpAeHO e Aeka Ha HeKorKy MecTa npo-
LEHTOT Ha BoAa BO OBWe crioeBu n3Hecysa 90, 1 ce BepyBa Jeka Ce OCTaToLM Of aHTUYKM NONAapHW NEAEHN NIOYMN.
Ako ce cTonu, OBOj pe3epBoap Ha BogeH mpa3 61 cosgan rmobaneH okeaH co AnabovnHa o Hajmarnky 1,5 metpu.
Kako wTto Benu n Hepouu, oBa OTKpUTUje e cocema U3HEHaayBadko : “Hue He ouekyBaBMe Aa NpoHajaeMe BOSKY
MHory Boga. OBa ro npaeu oBOj pe3epBoap fa buae TpeT no ronemmnHa Ha Mapc nocrne nonapHuTe negenu kanu.”

LLiTo ce ogHecyBa 4o Toa Kako LienaTa Taa Bofa CTUrHana tamy, HayuyHUUMTe NpeTnocTaByBaT Aeka pe-
3epB0OapoT ce hopMupan BO MUHaTMTE NEPUOAM HA 3aToNslyBarwe U NafeHe Ha nnaHeTata. Tue NpoMeHu Ha-
CTaHyBarle 3apaauv BapujaumuTe Ha opbuTaTta Ha Mapc v HejanHaTa HaknoHeTocT. Bo nepuog og 50.000 roguHu,
Mapc ce HaBanyBsa koH COHUETO npea, Aa ce BpaTu BO McnpaBHaTa nonoxoba. Taka, kora Mapc e ucnpaeeH, pe-
TMOHOT Kaj eKBaTOPOT Ce 3arpeBa, JOAeKa PEervoHOT Kaj CeBePHUOT NoM ce Naauv 1 negeHuTe kanu ce 3ronemysaar.
A nak, kora nnaHeTaTa e HaBaneHa koH COHUETO, MoNapHUOT PErMOH Ce 3arpesa 1 NefeHnTe kanu ce Tonat. Oea
OTKpUTUje e o roriemMa BaKHOCT Mopagu Hu3a npuynHu. Hajnpeo, oBMe CrioeBu nNpeTcTaByBaaT eBuaeHUMja 3a
NPeTXo4HNTE KIMMaTCK/ NMPOMEHM 1 CO HMBHA aHann3a Moxe fa ce oTKpujaT MHOry HoBM pabotu 3a Mapc. Moxe
a ce OTKpue 1 ganu knumarta Ha Mapc Hekoraw 6vna noBosiHa 3a XMBOT.

VcTo Taka, cé Jo oBa OTKpUTUje ce CMeTalle eKa aHTUYKMTe fefeHn Kanu noBeke He NocTojart, HO cera
ce 3Hae [eka NnefeHara nrova Ha CeBepHMOT NMoM npexuBearna nog noeBpLlUMHaTa Ha oBaa nnaHeta. [pyra Bo3-
OyonvMBa MOXHOCT Joara of NPUCYCTBOTO Ha NOA3EMHM rFiedepur OKONy cpegHuTe reorpadycku WnprHW Ha Mapc,
NCTO Taka OTKPUTWE Ha OBa UCTpaxKyBare. YBWUAEHO € AeKa BKYMHMOT BOSlyMEH HA BOAA BO rrievepute e npu-
ONMKHO MCT KOMKYy BOMTYMEHOT Ha BOA4A BO NOA3EMHUTE MOMapHU Hacnaru, u Tue ce co NpubnmxHO ncta Bo3pacT.
MmedepuTe ce BaxHu 3a yTBAyBake fanu Mapc e norogeH 3a »xuBoT. Kako wto Benn Hepouu: “ PasbuparneTo
KOIKy BO4a € AOCTanHo Ha rnobanHo HMBO HACMpOTU Ha NonoBuTe € OUTHO JOKOSKY Hekorawwl 6v umano TeyHa
Boaa Ha Mapc. Moxe aa ru umate cute noTpebHM yCrnoBuM 3a XXMBOT, HO ako MOronemMuoT Aen of BogaTa € 3apo-
GeHa Ha nonoBuTe, Torall CTaHyBa TELLKO Aa Ce MMa A0BOSTHO KONMYeCTBO TevHa BoAa BO OGrnv3nHa Ha eKkBaTo-

poT.

EneH aeH, moxebu ke Guaeme cnocobHM Aa rv 3roneMmuMe HalimMTe Hanopu co Ucnpakake acTpoHayTu
Tamy, WTO 61 MOXKENO Aa ro OTBOPU NaToT 3a YOBEYKOTO HacenyBawe Ha Mapc. U Toraw kora Tve nyre ke npu-
CTUrHaT Tamy, NPUCYCTBOTO Ha NOA3EMHM rnedYepu ke ogurpa roriemMa yrora BO HUBHUTE Hamnopwu.

Mpe.opn: NedHe EMunHOBCKa M3Bop: www.sciencealert.com/
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acmpoHoOoMUja

3a nNpB NaT CNMKaHoO parastheTo Ha
LPpHa AynKa MnM HeyTpoHcka
sBe3pa

ViHTepHaumoHaneH Tum npegsogeH of ,CeBeposanagHuoT yHuepautet” (CAL), e ce nobnucky fo pas-
OTKpMBaH-ETO Ha MUCTepujaTa 3ag CBETNNOT 06jekT Koj brnecHa Ha ceBepHOTO HeBO oBa neto. Ha 171 JyHu Te-
neckonute 6rnmsHaum Ha ATLAS Bo XaBau Hajgoa cnekTakynapHO CBETNa aHoManvja Ha ogganedeHoct og 200
MUWUIMOHM FOLMHM BO cosBe3amneTo Xepkynec. HapeueHa AT2018cow unu ,Kpaeata“ o6jektoT 6p30 ce ocBeTnm a
noToa mcyesHa co mucta 6psmHa. o KOMOMHUPAHETO Ha HEKOIKY M3BOPU Ha CIIMKM BKIY4YYBajKn CHUMKU BO PEHS-
reH u paguobpaHoBM, MyNTUNMHCTUTYLIMOHANMHNOT TUM Cera LUNeKynupa geka Teneckonute Moxebu ro datune
MOMEHTOT Ha Koranc Ha efHa SBe3fa BO MOKOMAaKTEH OOEKT Kako LipHa AynKa UM HeyTpoHcKa sBe3fa. Seesge-
HUTEe ocTaToumn, BpTEjkM Cce, ce NOBMCKY 4O XOPU3OHTOT Ha CrydyBaka ro npegusBukane HeBepojaTHO CjajHNoT
bnecok.

PeTk1OT HacTaH ke UM MOMOrHe Ha acTPOHOMMTE Nofobpo Aa ja pasbepat dusukarta 3ag NPBUTE MOMEHTU
Ha co3gaBaH-eTO Ha LpHa Aynka unm HeyTpoHcKa seesfa. ,CmeTtame geka ,Kpasata“ e hopmauujaTta Ha akpe-
LMcKa upHa Aynka unm HeyTpoHcka see3ga“ Benu Padaena Maprytn og ,CeBepo3anagHUOT yYHMBEP3UTET Koja
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acmpoHOMUja

ro NpeaBoau UCTPaXXyBakeTo. ,3HaeMe of Teopuja Aeka LpHUTE AYMNKU U HEYTPOHCKNTE SBE3AN HAacTaHyBaaT co
CMpTTa Ha eflHa SBe3[a HO HMKOorall gocera ' Hemame BUAeHo BedHall Mo HUBHOTO pafake. Hukoraiw.”

MapryTn ke rm npegctaBu cBoMTe OTKpUTKMja Ha 233TaTa cpepba Ha AMeprKaHCKOTO ACTPOHOMCKO
OpywTtso Ha 10 Janyapu Bo Cuetn. NctpaxyBaneTo ke buge objaBeHo BO ,ACTPODU3NYKMOT XKypHan“. Maprytu
€ acucTeHT npodpecop no duranka u acTPOHOMMja Ha YHUBEP3UTETOT NPU ,KOMELIOT 338 YMETHOCTU U HayKn —
BajH6epr” n unen Ha CIERA — LeHTapoT 3a MHTEpAUCUMMIMHAPHO UCTpaXyBake BO acTpodusmkaTa npu yHu-
BEP3UTETOT KOj € OKyCcupaH Ha acTpor3nNYKn UCTpaxKyBara co POKYC Ha MHCTEPAUCLMIIIIMHAPHUTE NOBP3aHO-
CTW.

Mo npBoTO 3abenexyBare, KpaBata BegHall npuBrievye MeryHapogeH MHTEPEC 1 M OCTaBu aCTPOHOMUTE
[a ce yellaar no rmaeara. ,MucneBme geka e moxebu cynepHoa“ Benu MapryTu, ,Ho Toa wTo ro BuaoBme Ha-
npaBu Aa ce COMHeBaMe BO CErallHUTE NpeAcTaBm 3a sBe3deHa cMpT . AHomanujata 6una HenpupoaHO cBeTna
— 10 go 100 natv noceeTna of TMNMYHa cynepHoBa. Ce nojaBu 1 nc4HesHa MHory nobp3o og 6uno koja gpyra no-
3HaTa sBe3feHa ekcno3suja co YecTnykn co 6pamHa oa 30,000 km/s. 3a camo 16 geHa 06jekToT BeKke ja nman uc-
NyLWTEHO NOrorieM1oT Aern o4 cBojaTa Mok. Bo yHMBep3yM kage Hekon (oeHOMEHM TpaaaT MUITMOHM U MUInjapau
rOAVHW, ABE Hedenu e caMo e4HO TpenHyBake Ha OKOTO.

.,BeJHall 3HaeBMe [eKa N3BOPOT 0f HEaKTUBEH ro JOCTUrHa BPBOT HA JIYMMHO3HOCTA 3a CaMO HEKOJIKY
aeHa“ Benun MapryTu. ,Toa 6elue JOBOMHO 3a cuTe Aa ce Bo3byaaTt buaejku belue Tonky HeBOOGU4aeHo 1 no acT-
POHOMCKM CTaHAapam MHory 6nmay.“ KopucTtejku rv yHMBep3nMTETCKUTE NPUBUIEriM 3a npucTtan go obepearopunte
W.M. Keck Bo XaBan 1 MMT Bo Apn3oHa Kako 1 ganedmHcknoT npuctan Ao SoAR Teneckonot Bo Yune, Maprytu
HanpaBwuna nodeTaneH nperrneq Ha cocTaBoT Ha 00jekTOT. bun ncnuTaH HeroBMOT XEMUCKM COCTaB, Haorajku fo-
Kasu 3a NpMCYCTBO Ha BOLOPOA M XEMWM LUTO M UCKITYHUIIO MOLENNTE 3a CNOj Ha KOMMAaKTHM 06jeKTU — Kako OHUue
Kou co3faBaaT rpaBUTaLmckn GpaHoBW.

AcTpoHOMUTE TpaaMLMOHarHo ja NpoyyyBaaT sBe3deHaTa CMpPT BO ONTUYKMTE BpaHOBM AOIMKMHU CO Te-
neckonu 3a Buanvea ceetnuHa. TuMoT Ha MapryTn of pyra ctpaHa KopucTen noceondareH npucrtan. TUMOT ro
Buaen objekToT BO peHAreH, paamo 1 rama 6paHoBu gomkuHn. OBa MM OBO3MOXUITO Aa NpogosrkaTt Aa ro npo-
ydyBaat [onro no usbnegyBaweTo Ha UHMUMjanHaTa Buanuea cBetnunHa. o 3abenexyBarneTo Ha 06jekToT of
cTpaHa Ha ATLAS tumoTt Ha MapryTtu 6p3o rv Hanpasun cnegHute HabrbyayBaka Ha ,Kpasata“ co ,HykneapHaTa
cnektpockoncka mpexa“ Ha HACA ,INTEGRAL n XMM-Newton nabopatopunte 3a peHAreHCKM 3paum u pagno
aHTeHuTe npu ,MHory ronemara mpexa“. Cnopeg MapryTv penatuBHaTa rorioct Ha ob6jeKkToT € npuynHaTa 3a no-
TEeHUMjanoT 3a4 MOXHOCTa 3a pa3oTKpUBaHke Ha OBaa MHTepranaktuyka mucrepuja. Mlako seesgute moxebu ko-
nabupaat BO LUpHU OyMNKW Leno BpeMe, rofieMoTo KONMMYECTBO MaTepuja OKOSy HOBOPOAEHUTE LIPHU OYMKU o
Bnokupa nornenoT Ha acTpoHomuTe. 3a cpeka okony 10 natn nomanky ncdpneH marepujan ce Bpten okony ,Kpa-
BaTa“ Bo cnopeaba co TunMyHaTa sBesfieHa ekcnnosvja. HegoctaTokoT Ha maTtepujan UM 403BOMWI Ha acTPOHO-
MUTe fa SMpHaT nNpaBo A0 ,LeHTpanHnoT MOTOP" KOj ce OTKpuN cebe v Kako LipHa Aynka Uiy HeyTPOHCKa sBe3aa.
-1aboko Bo MchpneHnoT MaTepujan of ekcnnosujata cefelle cujanuvua koja ke belle TeLwKo ga ce BUAM Mpu
HopMarnHa sBe3feHa ekcnnosuvja. Ho ,KpaBarta“ uma mMHory manky ncdpprneHa matepuja LUTO HXU OBO3MOXM Aa ja
BMAUME paavjaumjata Ha LeHTpanHMoT MOTOp ANPEKHO Benu MapryTu.

TumoT Ha MapryTi UcTo Taka umar ofleCHUTENHa OKONTHOCT BO pernaTtvBHaTa OrmckocT Ha sBe3faTa go
3emjata. Mlako e BrHesgeHa BO garnedyHarta Lyle ranakcuja HapedeHa CGCG 137-068, actpoHoMuTe cmeTaaTt
[Jeka oBa e ,,BegHall 3af aronot”. ,200 MUNMOHM CBETIOCHM rognHu e 6nncky” Benn Maprotu. ,OBa e Haj6nmnckmoT
TpaH3uTeH 06jeKT of OBOj BUA, LUTO 0 MMamMe npoHajaeHo”. TumoT Ha MaproTm UCTO Taka ru BKIlyvyyBa NOCTAU-
NNOMCKMOT cTyaeHT AnpauuTa Xatlena, noctaokropaHtuTe 'vakomo TepepaH, ean KonexaHc n Kejt Anekcangep
Kako 1 JoaunnoMckmoT ctygeHT JaHuen bpetxayep.

,10a WTO MW € JafeHa MOXHOCT Aa AONpUHecaM BO HELUTO HanpegHo U MHTEPHaUMOHArHO Kako pasbupareTo
Ha AT2018cow gogeka cym Ha AOAMMNITOMCKM CTYAMW € HagpearHo UCcKycTBo“ Benn bpeTtxayep. ,Toa WTO 1M no-
MOrHaB Ha CBETCKMUTEe ekcnepTu Aa pasdepart wTo e AT2018cow aypu 1 co Hajman gonpuHoc Gelle HagBop of
MOUTE HajHeBepOjaTHN OYeKyBaha Ha MOYETOKOT Ha NEeTOTO M HewWTo WTOo Ke ro nameTram [0 KpajoT Ha MojoT
XunBoT".

MpeBoa: Makcum OcmaH-Hukonos M3Bop: phys.org
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npodosmkeHue o0 cmpaHa 37

rmjata notpebHa 3a KOpUCTewe Ha Tue pecypcu BO
OKTA e npeaomet Ha 0OBOj TpyA.

Criefejku rv HOBUTE TPEHAOBY 3a yrNpaByBakse
CO pecypcuTte, onepaTMBHUTE MNMaHOBK U NpYMeHaTa
Ha Hajoobpo AOCTanHUTE TEXHWKN , IMAaBHUTE aKTUBHO-
CTV Ce MNpUKaXaHWU KOH:

MpoBepka 1M NPecMeTKM 3a UCMNaTNNBOCT Ha
3amMeHa Ha onpemara, npes ce NyMrnmMTe KOPUCTE)KM Ha-

YYHO-eMIMUNPUCKN NpUCTan CoO TeXHO-€KOHOMCKU aHa-|

nm3n, co uen u3bupake HajnorogHM nymnu 3a
NMPOMEHIIMBU YCITOBU CO MOXHOCT Ha KOHTponupaHa
npoMeHa Ha napamMmeTpu Crnoped MOMEHTanHuTe no-
Tpebu foHece 3awTefa Ha eHepruja og 52% BO MO-
MEHTOT Ha 3aMeHa, a notoa n Hag 65% npu nomanu
NPOTOLMBO OL4HOC Ha MOcCTOoeYkaTa nymna 3a TeXHOo-
nowka/xugpaHTcka Boda. 3awteguTe Ha eHeprvja Kaj

Mymnv 3a Xropupana Bofa 3a TexHuuka ynorpeba ce ||

0o 70%, Ho oBae BO anconyTHa bpojka 3awTeguTe ce
nomanu.3awTeguTe cCo cuMMynauuvja Ha pasHu Ba-
pvjaHTX Ha NPOMEHN Ha NapamMeTpu, OAHOCHO CO KOHT-
pornvpaHn HamarneHu NpPUTUCOLM Kaj ABaTa cuctema ce
3%-5%.

ﬂpOBepKI/I N NpecMeTKN 3a MakCnmMmasriHo MOXHO
MCKOpUCTyBak-€ Ha LeBoBOoAUTE U LeBHATa apMartypa
BKMNy4dyBajku KpaTewe, baj-nacupare 1 LernocHo nc-
knyyyBane of ynotpeba Ha noegnHu LeBOBOAM CO Lien
HamarnyBah-e Ha TPOLLOLM 33 OApXKyBake Ha NUHUMTE
AoHece pfo 30% 3awTena of TpoLwouMTe 3a O4pXKY-
Bak-e M HaMarnyBaHe MOXXHOCT 3a MojaBa Ha 3arybu Ha
BOAM 0Of NCTeuun.

KomyHukauuja, koopanHaumvja u 4enocHa KOHT-
pona Hapg KopucHuumTe Ha Boga Bo OKTA BO Bpcka co
KOPUCTEHETO Ha BOAA U NNAHOBUTE 3a KOPUCTEHE Ha
BOJla JOHecoa Marna 3aluTefa Ho 3roriemeHa e 6e3beq-
HOCTa U MOXHOCTa 3a nraHupame.

MNoTpebHo e MnocTojaHo criefleHke Ha ynoTpe-

GaTa Ha BOAHUTE PECcYpcy U eHeprujata notpe6Ha 3a i

KOpUCTEHE Ha BOOHUTE PECYPCU Y MHTEPBEHLUMja Npu
nojaBa Ha cekoja aHomanuja.

OmceyeHu lUHUU Kaj cmapuom y600 3a T&/[

€enHepzczemuka

SUMMARY

The management of water resources and en-
ergy required to use those resources in OKTA is the
subject of this paper.

Following the new trends in resource manage-
ment, operational plans and the application of best
available techniques, the main activities are presented
at:

Checking and calculating the cost-effective-
ness of equipment replacement, primarily pumps, using
a scientific-empirical approach with techno-economic
analysis, in order to select the most suitable pumps for
variable conditions with the possibility of controlled
change of parameters according to current needs
brought 52% energy saving at the moment of the re-
placement, and after then over 65% at lower flow rates
relative to the existing pump for technological / hydrant
water. The energy savings of pumps for chlorinated
water for technical use are up to 70%, but here in ab-
solute numbers savings are smaller. Savings by simu-
lation of different variants of parameter changes, i.e.
with controlled reduced pressures in both systems are
3% -5%.

Checks and calculations for the maximum pos-
sible use of pipelines and pipe fittings including cutting,
bypassing and complete shut-down from the use of in-
dividual pipelines in order to reduce maintenance costs
of the lines bring up to 30% savings from maintenance
costs and reduce the possibility of occurrence losses of
water from leakages.

Communication, coordination and full control
over water users in OKTA regarding water use and
water use plans have brought little savings, but safety
and planning capability have increased.

It is necessary to continuously monitor the use
of water resources and energy needed to use water re-
sources and intervention in the occurrence of any
anomaly.

Hoe y600 eo Hoea waxma 3a T&/
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00 oonacma Ha ungpopmamuxama

lMoHekoraw npupogara M TexHonorujata
rnegame Kako CnpOTMBHM CUSU, HO NPUPOOHUOT CBET
©1n nHcnMpauuja 3a MHOry YoBeYkM n3ymmn 6e3 kon ge-
Hecka He MoXe fa ce 3amucnu ceetor. OBa ce camo
Oen of, HUB:

JApoHosume u jamama

Benuka bputanuja n CA[l ekcnepumeHTtupaat
CO jaTa oA OpOHOBM Kou GM nokpwueane ronemu no-
BPLUMHK 1 B1 MOXene a ce KopucTaT BO BOEHM aKTUB-
HOCTW Unu BO cnacyBaYky akummn. EkcnepTtute Bepysaat
[JeKa OBMe jaTa MOXe [a KOMyHuumpaaT mery cebe co
Len ga npyaoHecar 3a KONeKTMBHOTO Aobpo. OBaa Tex-
Hororuvja € UHCNMpUpaHa of poj N4enu u jata NTUUK.

lMmuuyama pubap4e u 6p3ume eo3o08uU

Mo3HaTnTe Gp3n BO30BM BO JanoHuja ce UHCMu-
pupaHun of ntuuata pubapue. NpBuTe 6pP3n BO30BU
npaserne rmacHu 3ByLM KOra NOMUHyBare HU3 TyHenu u
KOMMpecnpaHNoT BO34yX KOj U3nerysarn of TYHernoT co
BO30T ro 3abaByBarn Bo3eHeT0. EkcnepTuTe npoHalune
peLLeHune 3a NpobnemoT kaj nTuuarta pubapye. KnyHot
Ha nTvuaTa nma TakoB ObrnuK LWTO 1 MoMara Aa Breryea
BO BogaTta 6p30 1 Aa chaka nneH 6e3 peyuncu HUKaKkos
otnop. Kora nTuuara Bneryea Bo BogaTa CO KIyHOT, BO-
fara ce pacdprna oa cTpaHuTe HamecTo aa buae npu-
TucHata Hapgony. OBoj wu3rnen Ha KIyHOT 6wun
MHCMMpauuja 3a HOBMOT AM3ajH Ha Op3nTe BO30BU BO
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JanoHuja, co Kon ce envMMuHupa 3roriemMyBaHeTO Ha
NPUTUCOKOT U 3BYKOT.

XKabume u aHmubuomuyume

PeaucteHTHOCTa Ha BakTepunTe e npeansBu-
KaHa of npekymepHata ynotpeba Ha aHTubmnotuum co
aeueHun. OgroBopoT 3a peLleHneTo Ha OBOj Npobnem
MoXxebu ce kpue BO BUA xaba Koja xumBee BO AMaso-
Huja. Koxata Ha oBue xabu cogpxu 300 pasnuyHu
nenTuam kov rm yomeaat Bupycute n 6aktepumte. Ce
npeTnocTaByBa Aeka BoO AMa3oHuja Moxe Ja uma o
25%, ogHOoCcHO Hapg 282.000 nmosHaTy MpUPOAHKU CO-
CTOjKM LUTO ce NOTPeOHM 3a co3naBake HOBU U NOQO-
Opun NekoBu, Mery Ko n aHTUONOTULM.

Pob6bomcku n4yenu

WUcTtpaxyBaum og NHctutyToT ,,Buc” Ha ,Xap-
Bap4” ja pasBwune poboTckaTta nyena, koja Texu no-
Marnky og efHa TpetuHa og rpam. Ce cmeTa feka OBOj
ypea MoXe Ja Hamnpasu MPOMEHM BO crnacyBayvkuTe
MUCUM N BO HaArnenyBaweTo, HO U Aeka ke NomMorHe
BO OMpallyBaHkEeTO Ha 3eMjodenckute Kyntypu u Ha-
OrbyayBakbeTO Ha knumara. YpedoT KOpWUCTW ,BeLu-
TaykM MYCKynun“ Kom 1 0BO3MOXKyBaaT Ha nyenara ga
neta. YpedoT uma 1 CEH30pM CO KoM MOXe 1 Aa paboTu
BO rpynu.

AsTtop: JepeH Takepu M3Bop: Weforum.org



€eKOHOMUja

MOEHTUOUKALIMUJA HA PUIULIMN
COrnACHO CUCTEMOT 3A YINPABY-
BAHE CO KBAJIMTET ISO
9001:2015

AHa MUITOJEBUK, aunn.Maw.mHx
Bnatko JOBAHOB, aunn. ekk

AMNCTPAKT

Bo osoj mpyad ce npukaxaHu cepujama cmaHdapou ISO 9000 objaseHu 00 lhmepHayuoHanHama Op-
eaHu3auyuja 3a CmaHOapOu3ayuja, Kako U OCHOBHUME MPUHUUMNU 3a rnocmojaHo nodobpysare U HaCcoKuU 3a
egekmuseH MeHayMeHm co pu3uKkom crioped cucmemom 3a yrpasgysare co kearnumem ISO 9001:2015. [lo-
Hamamy e rnpemcmaseH rnpouecom Ha cucmemMamcKu rnpucmarn Ha uéeHmugukayuja Ha pusuk 80 edHa 00
eHepzemckume KomnaHuu 8o Penybnuka MakedoHuja. lNpouecom Ha udeHmudgbukayuja Ha pu3ukK 3arnoyHysa
ywme 80 ¢hazama Ha rnnaHuparemo Ha akmueHocmume u mpae ce 00 HUBHOMO 3aspulysar-e U orighaka
rpero3Hasam-e, rnpedsudysar-e U OOKyMeHmupare Ha pusuyume. [lpemcmaseHa e Memodosioauja 3a aHa-
nusa Ha pusuyume, 0OHOCHO anamku 3a cmpameaucKo fnnaHupakr-e 3a yrpasysare co pu3uKkom, Kako U pe-
aucmap Ha pusuyu.

Bo mpydom Ke 6ude npoaHanu3upaHu udeHmuguKkysaHuUme pusuyu (coanacHo npoyedypume 00
cmaHOapdom SO 9001:2015)u ce dasa 002080p Ha pU3UK 3a HE2080 MPeCcPemHy8are U HamaslysaHe Ha
8epojamHocma riojasa u ernujaHuemo.

Kny4Hu 360poeu: cucmem 3a MeHayMeHm, cmaHdapd, udeHmucbukauuja, pusuk, paHaupare, pe-
aucmap Ha pusuyu |:|
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RISK IDENTIFICATION ACCORDING TO ISO 9001: 2015 QUALITY MANAGE-
Ana MILOJEVIK, B.Sc. MENT SYSTEM

Vlatko Jovanov, B.Sc. ec

JSC MACEDONIAN POWER PLANTS,
SECTOR FOR DEVELOPMENT AND INVESTMENT

.':-"l .'.'.

ABSTRACT

This paper presents the series ISO 9000 standards published by the International Organization for
Standardization, as well as the basic principles for continuous im-provement and guidelines for effective risk
management under Quality Management System ISO 9001: 2015. Furthermore, the process of systematic
approach to risk identification in one of the energy companies in Republic of Macedonia is presented. The
risk identification process begins in the planning phase of the activities and lasts until their completion and en-
compasses identifying, predicting and documenting of risks.

Methodology for risk analysis, strategic risk management tools, as well as a risk register are presented.

The paper will analyze the identified risks (in accordance with the procedures of ISO 9001: 2015 stan-
dard) and provide a response to the risk of its interception and decrease the like-lihood of occurrence and im-
pact.

Key words: management system, standard, identification, risk, ranking, risk reg-ister

BOBEQN pasnuyHn ctaHgapau. [1]

ISO 9001:2008 (ISO 2008b) rn noctaByBa b6a-
panarta 3a CUCTeM 3a yrnpaByBah-e CO KBanuTeT Kage
opraHusauuvjaTa MoOXe fa ja AeMOHCTpMpa cBojaTa
CNocobHOCT Aa ucriopaya Npov3Boau 1 YCnyru Kou rvm
ncnornHyBaaTt GaparaTta Ha KIMeHTUTe U perynaTtu-
BaTa M Uma 3a uen [a ro 3rorieMu 3afoBoJfICTBOTO Ha
knueHtute (ISO, 2005; ISO 2009c).

Co 3ronemeHaTa MefyHapogHa TproBuja u
rmobarnHa KoOHKypeHuuja, opraHnsaunmTe ce npuHy-
AeHu fa npov3BeayBaaT NPOM3BOAM CO BUCOK KBasnu-
TET 1 NOCTOjaHo Aa ce nogobpysaar co uen aa bugar
ycneLwwHn. Hajyecto KopucTeH cucTem 3a ynpaByBahe
co kBanutet e ISO 9001 cTtaHgapaoT, Koj e nmnne-
MeHTUpaH BO NoBeke oA edeH MUMNMOH opraHu3aLmu,
Bo 187 3emju, og HeroBoTo BoBeayBake BO 1987 ro-
auHa. MNocnegHata Bep3wnja og ctaHgapaoTt ISO 9001
Oele npeTcTaBeHa of cTpaHa Ha MHTepHauunoHan-
HaTa opraHusauuja 3a ctaHgapamsauumja Bo 2015 ro-
anHa. MHory opraHusaumMmM 1o npumeHyBaar
cTaHOapdoT 3apagn  edekTute, MNO3UTUBHOTO
BMMjaHue, Kako U HU3aTa onepaTUBHN U Nas3apHu Npu-
nobwusku [12].

ISO 9000:2005 (ISO 2005) rn onuwlyBa OCHO-

BMTE Ha CUCTEMOT 3a yrnpaByBaH€e CO KBanMTET U pey-
HUKOT Koj ce kopuctun Bo ISO 9000 cepwujata
cTtaHgapau. Llenta e ga cosgage OCHOBHO pasbu-
pakse 3a yrnpaByBaHETO CO KBANUTET KOe € onuwaHo
Bo ISO ctaHgapauTe. [JononHUTENHO BOBEAYBa OCYM
MPMHLMNK 3a yNpaByBake CO KBanuTeT 1 ynotpebarta
3a npoueceH npucTan 3a HenpeknHato nogobpy-
WHTepHaumonanHaTta OpraHusauuja 3a CtaH- e Bane(ISO, 2005; ISO 2009c).
fapgusauuvja (aHrn. International Organization for
Standardization ISO) ja o6jaBn cepwjata cTaHgapau

|:| ISO 9000 Bo 1987 rognHa n uctarta BKIyyyBa YeTupu

ISO 9004:2009 (ISO 2009a) paBa Hacoku 3a
eeKTUBHOCT 1 eP1KACHOCT Ha CUCTEMOT 3a ynpaey-
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Bakb-€ CO KBanNuTeT. VMima 3a uen fa noMorHe Ha opra-
HM3auMMTe BO HACOKa Ha ynpaByBaHe CO A0NrOpoYeH
ycnex u nogobpyBarke Ha BKYMHUTE nepdopMaHcH.
Ce npenopadvyBa fa ro npumeHyBaaT opraHusauum
Kou Tpeba cucTemartcku 1 HeNpeKnHaTo aa rv 3rone-
MaT npuaobuBkuTe OOOMEHM CO NPUMEHAa Ha CTaH-
papgute 1ISO 9001. OBoj cTaHgapa ce npuMeHyBa 3a
Aa rv saronemu npuaobrBKMTE Ha 3acerHaTuTe CTpaHu
0[f aKTMBHOCTUTE Ha OpraHmMsauujaTa, kako Ha npumMep
CONCTBEHWLM, BpaboTHEHU, LobaByBaYym, NnapTHEPU U
onwTecTBoTO BO LenuHa (ISO, 2005; ISO 2009c¢).

ISO 19011:2011 (ISO 2011) nponuwyBa Ha-
COKWM 3a BHaTpelLlHa M HagBOpellHa pesuanja/npo-
Bepka (audit), OAHOCHO MpOBepka Ha cuctemu 3a
yrnpaByBah-€ CO KBANUTET U CUCTEMU 3a yNpaByBaHe
CO XMBOTHa cpeauHa. lNoHaTamy peBU3OPCKM Mpo-
rpamu, HAYMHOT Ha CNPOBeayBaHE Ha UHTEPHU U EKC-
TEepPHW NPOBEPKM U KOMMETEHTOCTA Ha NPOBEPYBaYOT,
noToa NponuLlyBa npernes Ha opMaToT Ha nNporpamM
3a NpoBepKa 1 HA4YMHOT KakKo [ia ce crnpoBeae nposep-
KaTa.

OCHOBHW NPUHLUMIMU HA CEPUJATA ISO 9000

ISO 9000 cepujaTta e 3acHOBaHa Ha OCyM OC-
HOBHM MPWHLUMK 3@ yrpaByBake CO KBANUTET KOU M
KopucTaT opraHu3aLuuTe Kako pamka 3a nogobpy-
Bah-e Ha nepdopmancute. (1ISO 2012a). [12]

Tabena 1. [lpuHyunu 3a ynpasysaH-e co Keasu-
mem [1,12]

“OPrIRICAIETS JMANCAT 0 HIBHITS CWERTH i 18700
TPedE A0 M pEGepaT TERDEHITS W ALRIETY noTpedal Ba
EIHCHTHTE, 13 IW RCOHETHAT Gapamara na KieenTeTe B
B (e CTpeMaT 33 MW JELTMAHIT OYCKYRMLATE WA
RHETHTE.”

Powye 1 KAREHTOT

“Miacparre  OCHOCTARYEIAT CAMICTEO IR DETTA MW
nacosaTa ma oprascangary. Tee Tpefa 1o ja covaar
WIKAST RRITPCITHATA CPEAHA B0 K0j0 TyTCTO MOET
HENGETIN 38 ©F BENYSAT R OOCTRMYEISST0 6l nemiTe
8 CpramEamgaT”

Jnsepeno

“Miyfero ma cHTe WEROS C¢ CYMITHIETE 63 &R
OprEiNIEEEE W HEEOTO  GEAGCUD YV R
OBTMOTAYRD MABHETC COOCOGHOCTH 18 ©F BCKOQIRCTAT 13
KOPHCT K3 opramesimaT”

Brayuenoct wa ayicm

“Pewyarar ¢ [OCTHTHYRE ¥oTa

BoeiEkEHD

Mponecen nprcran AXTHREOCTITC W CORIACTHMTE POCYPCH € YIIPEAYNAST
o npome”
Moacrrmdumynane, pobupase o YIPIRYRARS HA
CHETEMATERH NNCTN M sefyoelibn  CCTCMCEN  NORPSIN  APGUECH KW

FUPaByRaNE DPHIOHCCYRENT 33 OYSKTHEEOCTE §F OfMEaCHOCTa Ha
ORI & ROCTITHYRARLTO 13 HEi"!lHlITt BenL”
Mocrojsio neypodipy ke W eI
MMoctojase yupanynsise opramizasc wincylia rpefia 1 (euie NOCTOfANE 1529 Ha

opranIEsjaT.”

Daayuyname up) ecnona 3 | “Edexmemmnte o1yke oo Qampaar WA gEATOA HD

thakr noaETeEn i HEdopazime,”
“Uprasiaaimizara it nepmmTe J0asyaain ce el yoolno
bt Kupaicin oanecl oo . 2 B
JanicHn o Hﬂ'}r‘ﬂﬁdlﬂ KOPIKIH OZNCLal ja I ysaaT
Aolianyeaym ’

cnocof0cTa s IRETE CTPAIRI A8 COVTLTT BpemocT.”

CTAHOAPAOOT ISO 9001:2015

€eKOHOMUja

Mpeute gBe Bep3um Ha ISO 9001 (ISO
9001:2000 1 ISO 9001:2008) [1] npeasuayBaa Kom-
naHUUTe Aa rv JOKYMeHTMpaaT paboTHUTE NpoLecu 1
Aa pabotart JokymeHTupaHo. Co Len aa ce OTCTpaHu
BHVMMaHWETO O KOHTposfarta U UCTOTO Aa Ce Hacouu
KOH nopgoOpyBake HOBaTa Bep3uja Ha CTaHOapaoT
ISO 9001:2015 coapxun nomanky 6apara. baparara
Ha CTaHOapOoT NOBeKe He Ce HAaCOYEHU LIENTOCHO KOH
NoAaroTByBake Ha AOKYMeHTauuja, CO LITO 3Hayu-
TENHO Ce MeHyBa nepLenuujata Ha CUCTEMOT 3a
ynpasyBake co kBanutet ISO 9001:2015. dokycot
Ha HOBMOT CTaHAapg € Ha KOHTEKCTOT Ha opraHu3a-
umnjaTta, NMMaepcTBO M Ha BPBHUOT MaHaLIMeHT Koj ce
npeasuayea Aa MmMa norofiema BKITyYeHOCT. VIMeHo
BPBHWOT MaHalMeHT Tpeba aa o6e3benm bapanarta
Ha cTaHAapgoT Aa buaaTt BO Kopenauuja co cTpare-
rMCKUTE LIeNnM Ha koMnaHuvjata. BpaboteHuTte Tpeba
Aa bvaaT 3ano3HaeHu Co nonuTMkaTa 3a KBanuTer,
uennTe, pu3nun, NPpUAOHECOT Ha BPpabOTEHMOT KOH
CMCTEeMOT 3a KBamnuTeT, Kako 1 nocrnegmuute 3apagm
He npuapxyBawe KOH Gapawarta npensuaeHu BO
craHgapgot ISO 9001:2015[3].

EpnHa o rmaBHWTE pasnuvku BO HOBaTa Bep-
3Mja Ha cMCcTeMOT 3a ynpaByBake co kBanuteT ISO
9001:2015 e yTBpOyBake Ha cMcTeMaTtcku npucTan
KOH ynpaByBak€e CO pPU3MKOT, OBaa NpoMeHa Brnvjae
opraHusauuuTe aa 6ugat npoakTuBHu. Bo ogHoC Ha
pusnunTe opraHusauunjata Tpeba ga rm naeHtTudpu-
KyBa pusnLmMTe KO BrvjaaTt Ha Hej3nHaTa CrnocoBHOCT
Aa rM nocTurHe ytepaeHuTe uenu [2,3]. 36opoT pmsmk
NnoTekHyBa Of MWTanujaHCKMOT 360p “riscare” wTo
3Hauu ce “ocmernyBam”. PU3NKOT € HepacKMHNMBO Mo-
Bp3aH CO 3HaeHeTo Koe JoBedyBa [0 U3BECHOCT, Of
efjHa cTpaHa, U He3HaeHeTo Koe JoBedyBa A0 He-
W3BECHOCT, O Apyra cTpaHa. N3BecHocTa unm curyp-
HOCTa npeTcTaByBa CuUTyaLmja Kora MICXO40T Of HEKO]
HacTaH unu pe3ynTaToT Of oapedeHa oanyka e ge-
PUHUTUBHO curypeH. Kako LWTo ce HamarnyBa n3Bec-
HOCTa, Taka pu3uKOT ce 3ronemysa. Op Apyrata
CTpaHa Ha U3BeCHOCTa, Kako NOTNOMHa CNPOTUBHOCT
Ce Haora Henm3BeCcHOCTa Unu HecurypHocra. Heussec-
HOCTa ce pasnuKkyBa Of pu3MKOT. AKO He ce 3Hae Co
CUFYPHOCT LITO Ke ce CNy4yn, HO ce Mo3HasaaT Be-
pojaTHOCTWTe, Toa NpeTcTaByBa pU3nK. AKO He ce no-
3HaBa HUTY BepojaTHOCTa, Toa € HEWU3BECHOCT.
BcylwHOCT n3BecHOCTa U HeEM3BECHOCTa NpeTcTaBy-
BaaT KpajHW TOYKN KOH KOW PU3NKOT KOHCTaHTHO TEXN,
HO HUKOraLl He M AOCTUrHyBa, buaejkn He NoCTou Nno-
TNOMHa U3BECHOCT, KaKo HW NOTMNOMHa HEU3BECHOCT.

NMPOUEC HA UAEHTU®PUKALILJA HA PUBUKOT

Cnopen cMCTEMOT 3a MaHalIMeHT CO KBanu-
Tet ISO 9001:2015, co npouecoT Ha naeHTudmrkaymja

I
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Ha pU3NKOT ce ofpenyBa Kade, kora, 30TO U Kako
MOXe [a ce Crpeydn, Hamanu, ogJfioKM Unun 3ronemu
NOCTUIHYBaH-ETO Ha LIENUTE Ha opraHu3auujata BO
Koja e uMmnnemMeHTupaH ctaHgapgor [2,3]. MNpouecot
Ha ngeHTnrKaumja Ha pM3MKoT 3anovHyBa yLiTe BO
drasaTa Ha NnaHMparEeTO Ha aKTUBHOCTUTE U Tpae ce
00 HMBHOTO 3aBpluyBake. Ondaka npeno3HaBamse,
npeaBsuayBake U AOKYMEHTMPAHkE Ha pU3numuTe Kou
Ou Moxene ga ce nojasaTt 1 Aa BNujaaTt BP3 OCTBapy-
Bah-€TO Ha AeUHMPaHUTE Lienn.

Bo npakcara [7] ce kopucTaTt noBeke MeToau
N TEXHUKWN 3a naeHTudmKaumja Ha pU3nKOT, o Kou
Hajno3HaTu ce:

m AHanusa Ha npedHocmume, cnabocmume, npusnu-
kume u 3akaHume, m.e. SWOT awHanusa (aHerl.
Streengths, Weaknesses, Opportunities, Threats);

m AHanusa Ha Heycriexom Ha pexumMom U egek-
mume, m.e. FMEA ananusa (aHan. Failure Mode and
Effects Analysis);

m AHanu3a Ha cmebriomo Ha epewku, m.e. FTA aHa-
nu3sa (aHen. Fault Tree Analysis); u dp.

HajkopucteHa TexHuKa 3a ngeHtudrkaumja
Ha puaukot, € SWOT aHanusarta (Cnuka 1). Taa npe-
TCTaByBa anaTtka 3a CTpaTerMcko nnaHupawe Ha
ynpaByBaheTO CO PU3MK, CO KOja Ha efHOCTaBeH
Ha4vH 1 penaTMBHO OpP30 MOXaT Aa ce yTBpAaT cute
daktopn (NO3UTUBHU, HEraTUBHW, HALBOPELUHM W
BHaTpeLLHK), KON BnnjaaT BP3 OCTBAPyBaH-€TO Ha Lie-
nure.

SWOT Analysis

Weaknesses

Strengths

Opportunities Threats

Cnuka 1. Llemamcku npuka3 Ha SWOT aHanu3a

npeD,HOCTI/ITe n cnaboctute npeTcraBsyBaar
BHaATpeLlHN CbaKTOpI/I KON MOXe Oa Ce KOHTpolnpaart
1N MOXe Aa duaat: TEXHUYKN, (OUHAHCUCKM 1 NPOMO-
TUBHW 3HaeHa N CnocobHOCTU, 1 ap. MNMpegHoctuTe
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npeTcTaByBaaT MO3UTUBHU (aKTOPWU, OOHOCHO
Hajao6pu Aenosu kou Tpeba Aa ce Harnacart U UCKO-
pucTaT, Aoaeka cnabocTuTe ce HeraTuBHU hakTopu U
npeTcTaByBaaT HegocTaToUM, OOHOCHO HajKpEeBKM Ae-
OBV MOANOXHU Ha 3aKkaHu kou Tpeba ga ce envmu-
HMpaar.

MpunuknTe 1 3aKkaHUTe ce HaaBOPELUHM dhak-
TOpWU KOM OOUYHO Ce HaOBOpP OA KOHTpona, T.e. He
MOXe [a ce KoHTponupaaTt. Moxe ga ce: coumo-
TOLLKK, NOMUTUYKM, AeMorpaddCKkn, EKOHOMCKM, TProB-
ckn 1 ap. Mpunukute ce NO3UTMBHU U NOCAKyBaHU
dakTopu Kom Tpeba aa ce NCKopucTart, a 3akaHuTe ce
HeraTMBHW, OOHOCHO HEMOXENMHN haKTOpU 1 NpeTcTa-
ByBaaT onacHocTu kou Tpeba aa ce usberHart, envmum-
HUpaaTt U HagMmnHart.

AHATIU3A HA PU3NLIN U MOXXHOCTHU

YnpaByBare CO pu3nK Ce€ NnoBeke ce npume-
HyBa 3a ngeHTudukaumja n onpegenysate Ha Npmo-
pUTETU Ha NPUIMKNTE N HUBHO 3rofieMyBakbe, buaejkm
pU3MK NpeTcTaByBaaT HENCKOpPUCTEHUTE npunuku (Ta-
Gena 2).

Tabena 2. YnpaeyeaH-e co pusuk

Ynpanynan.e co pame
Musnvincannja ua nenosoanuTe Makcnsin saitiefa na nprIEKETe &
L ant 1

Bo ronem 6poj cny4yan pusmumTe ce NOTeH-
LujariHo NOCEPUO3HM Of PU3MKOT 3a CNydyBake Ha
now HacTaH. [Npwu oBa ce BpLUM CNINYHA aHanm3a Kako
1 Npu onpegernyBake Ha BNWjaHUETO O HECaKaHWOoT
HaCTaH BO Hacoka Ha nogobpyBare OnuLLIaHo COo CO-
onBeTHU atpubyTu. MNpu oBa ce BpLIM CANYHa aHa-
nn3a Kako 1 npu onpenenysake Ha BMWjaHUETO o4
HecaKkaHMOT HacTaH BO Hacoka Ha nogobpyBare onu-
LLIaHO co cooaBeTHM aTpmbyTu. Ha Tabena 3 ce npu-
KaXkaHu pu3numTe U MOXHOCTUTE criopes BNnjaHUeTo
BO [IBOHAcO4YHa ckara, Kaje BO HeraTuBHa ckana ce
pu3nunuTe, a BO NO3MTMBHA HAcOKa ce MoXHocTuTte: L
- Manu moxHocTtu (npoueaypu), M - CpeaHn MOXHO-
cTun, Mopa ga buae AokymeHTmMpaHo, H - BUCOokM MoX-
HOCTM CO nNNaHWpake Ha HajBUCOKO HMBO 3a
MOArOoTOBKA M UCKOPUCTYBake Ha MoXHocTuTe. Haj-
MHOTY KOPUCTEH M3pa3 3a OLeHKa Ha PU3UKOT Mnu
cratyc Ha puaukot (aHrn. RES —Risk event status) e:

Pusuk (€/rog.) = UmnakT (€) x ®pekBeHuUMja Ha
nojasa (1/roa.)

CraTyc Ha pu3MKOT e eHaKOB Ha peKkBeH-
umjata Ha nojaBa Ha HACTaHOT MOMHOXEH CO TPOLUO-
KoT 3a Hero. ®pekBeHunjaTta e 6poj Ha nojaBu Ha

npodosnkyea Ha cmp.63



AHAJIU3A HA 0OrOBOPM 3A
TPAHCNO3ULIM
NMPUAOBUBKI
OUPEKTUBATA 3A | TCKA
EOUKACHOCT

KomnaHuja: Ljenmap 3a e

AMNCTPAKT

OcHosHa yern Ha mpydom e 3a mpaHcrosuyuja Ha YrieH 8 00 [Jupekmueama 3a eHepaemcka egukac-
Hocm Ha Esporickama YHuja, npunazodeHa Ha MakeOoHCKume ycrosu. Kako ocHoga Ha aHanusama o0pedeHu
ce 3 depuHuyuU 3a Manu u cpedHuU rpemrnpujamuja, 0OHOCHO 20n1eMu fnpemrpujamuja, kou mpeba O0a u3-
8puwiysaam pedo8Ha eHepeemcKa KOHmMpora.

AHanu3supaHa e MakedoHCKama eKkoHoOMUja U cybjekmume Kou ce ornghameHu co degpuHuyuume. Micmo
maka, aHasu3upaHu ce cucmemume 3a eHepP2emcKo yrpasyeare Kako almepHamuea Ha eHepaemcKume
KOHMpPO/U, co HUBHUMe npedHocmu.

I
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ABSTRACT

The main objective of the paper is the transposition of Article 8 from the EU Energy Efficiency Directive,
adapted to the Macedonian conditions. As a basis of the analysis, 3 definitions for small and medium enter-
prises, i.e. large enterprises are defined, which should perform regular energy audits.

The Macedonian economy and the entities covered by the definitions are analyzed. Also, energy man-
D agement systems are analyzed as an alternative to energy audits, with their benefits.
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promotes and support sustainable improvement of in-
dustrial energy efficiency and climate footprint.

This paperjg
by the Consultants, 5 . the Macedonian Gov-
REC Macedonia, as i-TE!' dy t ' egislation and capac-
quirements and options for tra _ i and targets set out in

of the Energy Efficiency Directive 2 and complements it
The report has been prepared for purposes of th olicy implementation
Project “Catalyzing market transformation for " apacity for industrial
trial energy efficiency and acceler_aﬁ investm ents | bgram-making.
best available practices and texologies.ip the Fol

mer Yugoslav Republic of Macedonia”, funded by the

Global Environment Facility (GEF). —
o As a vital segment of the Directive, the EED’s
The overall objective of the Project is to a icle 8 addresses the requirements for and promo-
celerate Macedonian market transformatio d gy audits and energy management sys-

rent Energy Law, how-
5 were specifically designed
the EPBD Directive, and
r = . applicable for assessment of
he industry. Article 8 e EED puts a more pro-
pzlentation of energy audits
ergy management systems.

ing increased diffusion of and inve
able industrial energy efficie

profile of
industry within the energy efficie po licy-mak- ndt
ing and institutional space and to catalyze the estab- ~ nounced focus 2 im

lishment of a long-term programmatic framework that I and also 5ddr_es_s_=_s en

Figure 1. Map of the status of Transposition of Art. 8 EED by EU member states

B fully transposed | partly transposed I not transposed 2014 year of adoption of primary leg.
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Table 1. Non-SME definitions in EU
employees annual turnover total assets
EU > 250 =EUR 50 m. >EUR 43 m.
Croatia =250 > HRK 130 m. (?EUR 34 >HRK 130 m. (? EUR 17
m.} m.)
Slovenia >250 > EUR 35 m. >EUR 17.5m.

Table 2. Non-SME definitions in EU with energy consumption criterion

MWh/year Above below
Malta 50 large companies no obligation
Denmark 100 large companies no obligation
Italy all companies whose energy only large companies

2400  ratio cost of energy
usedturnover > 3%

only large companies in the

Bulgaria 3000 industrial systems manufacturing and service
sector
Czech 10000 large companies no obligation
Rep.
Romania 11630 all companies only large companies
Specifically, it requires Member States to promote and 1 In the EU, most of the countries have trans-

ensure the use of high quality, cost-effective energy ® posed Article 8 in their energy legislation before the
audits and energy management systems. This covers J deadline set to do so. 18 Member States have partly
both large as well as small and medium enterprises I transposed Art. 8 EED into their national legislation.
(SMEs). Whilst large enterprises are required to be I For these countries they need to adopt the secondary
subject to an energy audit at least every four years, I legislation required to set out the conditions for con-
for the SMEs there should be a policy that encourages ® ducting energy audits ex. defining the qualification cri-
them to undertake energy audits and implement the | teria for auditors.
resulting recommendations. Annex VI to the Directive
sets out minimum criteria for energy audits. The obli- | DEFINITION OF NON-SME
gation for large enterprises to carry out an energy I
audit can be waived if the enterprises have a third- All EU Member States which have fully trans-
party certified energy management systems or envi- | posed Art. 8 EED have adopted the obligation for
ronmental management system that meet the [ “non-SMESs” to carry out mandatory energy audits. In
requirements of Annex VI. 11 countries (AT, BE-V, DK, FI, FR, DE, IE, MT, SK,
SE, UK) the EU SME definition was defined as the
The transposition of the EED into the national = only criterion for whether a business is subject to a
legislation gives the Member States certain degree of | mandatory audit. Two countries (HR, Sl) applied na-
liberty in respect of implementation, provided that the I tional SME definitions with a narrower scope:
transposition fulfils the minimum requirements as

stated in the Directive. Given this, a Member State The EU definition defines two types of require-
may set stricter requirements than required by the _ ments, headcount and financial requirements. If one
EED, but they cannot go below the minimum. of the types of requirements is met, than the enter-

prise is considered non-SME. It should be mentioned

|

IMPLEMENTATION OF ARTICLE 8 IN EU MEM- that in order to fulfill the financial requirements, both
BER STATES | the annual turnover and assets limit must be sur-

I
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passed. - The energy audits are correctly out-
I lined. Also, they are in line with Annex VI from the En-

Additionally, five Member States also adopted an en- l ergy Efficiency Directive.

ergy consumption criterion for defining audit obliga-

tions. i - A financial subsidy for ISO 50001 cer-

I tification (up to 3,000 EUR) was made available in
2016 and 2017 by the Ministry of Economy under its

| Programme for Competitiveness, Innovations and En-

Exemptions from the audit obligations for _ trepreneurship

large (and in some countries energy-intensive) com-

panies have been put in all Member States under the Nevertheless, there are gaps and barriers for

condition that energy or environmental management ~ full transposition of the Article 8 in the current legisla-

systems is implemented, that include an energy audit, | tion, which include:

and which can be confirmed by the monitoring body. I

While some transposition acts only refer, in general - Data gap — no existing adequate data

terms, to European and international standards which || sources for identification of target groups

have to apply to these management systems, others

require certification according to concrete standards, - The Large companies are not sepa-

like ISO 50001/EN 16001 for energy management or g rated from the Rulebook on energy audits, which is

ISO 14001/EMAS for broader environmental manage- ~ necessity in terms of different types of utilization and

ment. Malta excludes small vessels of less than 5,000 l systems, as well as different obligations towards this

gross tons (provided that these represent less than I target groups.

10% of a company’s total energy consumption), build-

ings and civil engineering projects in construction and | - No mandatory energy audit is defined

parts of enterprises or processes that are covered by _ in the current legislation. Th Energy Law (or energy

other audits/certification schemes. Also, Finland ex- I efficiency in future) needs to set up the basis for the

cluded certain means of transport from the audit obli- | Rulebook on energy audits in large companies, that

ENERGY MANAGEMENT SYSTEMS

gation. will further include their obligations.

The implementation of energy management [ - No alternative to energy audits is rec-
systems is beneficial to the implementation of the en- ® ognized
ergy audits. In Table 3 there is a comparison of en-
ergy audits and energy management systems in the - No state qualification for energy man-
context of Art. 8 for the specific case of Macedonia. agers in relation to energy management systems ex-

ists
NATIONAL LEGISLATION OVERVIEW IN TERMS l
OF ARTICLE 8 FROM THE EED l - No accreditation body for ISO 50001
According to the analysis of the legislation in i - The current bottom-up methodology

view of barriers and capabilities, it can be concluded || needs to be expanded in order to widen the possibili-
that the current legislation has a basis for implemen- _ ties for different type of measures to be included in

tation of the Article 8: the monitoring and verification process.
- In the legislation there is already de-
veloped training programmes and certification of en- Monitoring and verification scheme needs to

ergy auditors, and the country has prepared the | be included. Only methodology on calculation the en-
grounds for market development. Also, licensing od i ergy savings is not sufficient. A procedure for imple-
companies for preparation of energy audits are in- ® mentation of the M&V scheme is ongoing and this

cluded in the legislation. | element must be taken into consideration.

- Promotion, information and support I BARRIERS FOR IMPLEMENTATION
mechanisms for SMEs and households are included
in the strategic documents of Republic of Macedonia. The biggest and most significant barrier for

This element, even though is in line with Article 8, it | the implementation of Article 8 from the EED is the
can be further developed to provide more real-time I data gap. This institutional barrier is relevant and af-
support for the target groups. fecting several institutions: the Macedonian Central |:|
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Table 3. Comparison of Energy Audits and En
speci

Energy management system

Management Systems in the context of Art. 8 for the
case of Macedonia

Energy audit

Execution obligatory, unless  Implementation Voluntary
EnMS

Obligation to ensure quality ~ Obligation to ensure quality of EnMS
of EA

Budgetary cosis to establish ~ Budgetary costs 10 establish the certification programme

the certification programme

Insufficient national
expertise

Performed by outsourcing

Mo obligation to implement
measures

Good quality EA should
identify low cost measures,
beside investment

High cost, recurning every 4

Local qualified expertise and services for EnMS
implementat, is available

Mational 150 50001 lead auditors available

Certification bodies for 150 50001 (at least 1
national + internationals (BSI, Burean Veritas,
LRQA))

Drives in-house EE expertise development

Goal of EnMS-1SO50001 is encrgy performance
improvement, i.e. EnMS activities are/necd 1o save
energy

Recertification is possible only if energy
performance are improved (1.¢. energy savings are
made)

Focus on no and low cost measures (optimization
of processes and operations for EE) during the first
years = immediate savings

Tool for daily and long-term integration of EE

Low cost during first 2-3 vears

VEErS
*  Then performance improvement requirement will

puide investments towards EE

Register, State Statistical Office, energy related insti- measures in general, resulted in no interest from non-
tutions, suppliers and consumers. The identified data l obligated parties. This barrier is accented in all na-
gaps are sensitive to privacy also, so that element 1 tional an? local st;ategic documents withf certain
needs to be addressed at the same time. An example ® degree of successfulness. The process of raising
of data gap identified during the research is the lack || awareness can be further intensified with the transpo-
of enterprise level fuels consumption data. I sition of Article 8 from the EED through more effective
national support schemes.
High number of energy auditors - From the
start of the trainings for energy auditors, the number Expertise and services for EnMS-ISO 50001
of energy auditors was higher than the demand on the i implementation As of Dec 2017 there are in Macedo-
market. This barrier influenced a significant number i nia 17 UNIDO qualified EnMS Experts who success-
of auditors not to continue their certificate because of ® fully completed a 14 training days and 16 months long
lack of market possibilities. It is expected that in future, || program, including direct EnMS implementation work.
this trend will result with optimal number of energy au- I About half of these qualified experts are currently sup-
ditors. porting their 2nd company in the implementation of
EnMS-ISO 50001 on semi-commercial basis. 7 new
Low awareness - The low awareness of the _ national EnMS experts are being trained.
benefits of the energy audits, and energy efficiency I

I
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Macedonian examples of successful EnMS- IMPLEMENTATION / CONCLUSIONS
ISO 50001 implementation There is already a pool of I
Macedonian companies that have built the expertise In order to fully transpose/implement Article 8

and the commitment needed to effectively and suc- ~ from the Energy Efficiency Directive essential 5 policy

cessfully implement EnMS in line with ISO 50001 as | legal transposition arrangements should be defined:

well as advanced technical solutions to support and

further strengthen EnMS implementation and maturity I Definition of SMEs / non-SMEs (who will be the

process. These companies provide very good exam- obligated parties)

ples to show to Macedonia’s industries and other rel- The definition of SMEs, and consequently

evant energy consumers the business benefits/case | non-SMEs, is important in view of determining the par-

for EnMS-ISO 50001 implementation, including costs, I ties that will be under obligatory energy audit, but as

benefits, challenges and lessons learnt. well the parties that will be eligible for support for vol-

untary energy audits. In the dedicated analysis of the

Low awareness and understanding of the op- _ definitions of non-SMEs, as a conclusion, 3 definitions

portunity - The level of awareness and understanding B are recommended for transposition of the Article 8

of potential benefits of the energy management sys- I from the EED.

tems and energy efficiency remain in general very low

and this represents a main barrier. While USAID and | Creation of Rulebook on energy audits in large

UNIDO through their joint activities have reached companies and Rulebook on Energy manage-

about 100 companies, more promotion and outreach l ment systems

Table 4. Base definition for non-SMEs

Number of Annual turnover Annual balance sheet
emplovees total
Mon-SMEs ==250 =3075 mul MKD =2644 mil MKD

Table 5. Lower financial requirements for non-SME

Number of Annual Annual balance Energy
employees turmover sheet total consumption
MNon-SMEs ==250 =3075 mul =2644 mil MKD >1 000 MWh
MED

Table 6. Base definition with energy consumption requirement

Number of Annual turnover Annual balance sheet
employees total
Mon-SMEs =250 =3075 mil MKD =2644 mil MED
work is needed. In this respect, the promotion and in- | The rulebooks will include obligations for non-

formation dissemination of EnMS examples and best- . SMEs, quality control, reporting and monitoring and
practices that is required under Article 8 would Iverifications scheme, as well as alternatives for the
certainly lift the potential for the implementation of en- J energy audits, energy management systems and en-
ergy management systems, as seen in past projects _ vironmental audits.
and in the research for the transposition of Article 8.

Mandatory certification training for energy man-

“Other priorities” - Practice shows that there agement practitioner (internal personnel) as
are always other priorities related to the products in l quality assurance in the case of implementation
the industry sector that are higher than implementa- I of EnMS
tion of energy efficiency measures and energy man-
agement systems. This false image of priorities is || Quality assurance is important part of Article

closely related to the low awareness/understanding _ 8 from the EED, both in the case of the energy audits
and limited/lack of focus barriers, since energy man- I and the implementation of the energy management
agement and efficiency are in close relation to actual J systems. The part of the energy audits is easier to im-
product/service and its quality, and ultimately to the _ plement since the result is one report with all inputs
competitiveness of the whole enterprise. and outputs.

energetics 121/2020 — M



I

eKOHOMUja —

-
Hglmd.mmuhm of the non-SME definitions
Numeric representation of the non-SME
definitions
00 0.60%
350 0.50%
300
750 0.40%
200 0.30%
0 0.20%
100
50 0.10%
0 0.00%
Base definition Lower financial Energy consumption
reguiréments requiremant
. ror-SMES s Share of ron-SMEs in the total number of entities

In the case of the implementation of the en-  obligatory requirements for energy audits in Article 8.
ergy management systems, the audit is only one part l Article 8 is stating that large companies that are im-
of the procedure, and regular internal checks, revi- i plementing Energy Management Systems, environ-
sions of the results and continuous planning is re- ® mental audit or similar should be exempt from the
quired. To maintain the quality of the energy J obligation on energy audits if the implemented system
management system a dedicated and knowledgeable _ is requiring energy audits with equal or higher de-
energy manager is needed. Certification of the energy l mands from the stated in Annex VI in the EED.
manager practitioners in this case will ensure that the
responsible person inside the enterprise in prepared REFERENCES
to respond to all demands that arise from Article 8 and ||
related to the high-quality assurance of the imple- I 1. DIRECTIVE 2012/27/EU OF THE EURO-
mented energy management system. PEAN PARLIAMENT AND OF THE COUNCIL of 25
_ | | October 2012 on energy efficiency
Promotion of energy audits and energy manage-
ment systems, raising awareness and support | 2. COMMUNICATION FROM THE COMMIS-
schemes SION TO THE EUROPEAN PARLIAMENT AND THE
l COUNCIL Implementing the Energy Efficiency Direc-
There are measures for promotion of energy || tive — Commission Guidance /* COM/2013/0762 final
audits and energy management systems, raising 5 */:
awareness and support schemes in the national I
strategies. Still, this can be significantly improved. I3 COMMISSION STAFF WORKING DOCU-
MENT Guidance note on Directive 2012/27/EU on en-
Recognition of internationally accepted Energy | ergy efficiency, amending Directives 2009/125/EC
Management certification schemes 1 and 2010/30/EC, and repealing Directives 2004/8/EC
and 2006/32/EC Article 8
The Energy Management Systems are sub- |}
ject of international and national standards. Given that , 4. National EED Implementation Reports (NIR),
they are standardized, and include energy audits on I CA-EED, June 2016
regular basis, international and certified bodies are is-
suing certification for the Energy Management Sys- _ 5. “Energy balances 2016 — preliminary data” -
tems. That process is active in Macedonia also. I state statistical office
UNIDO and REC already organized trainings of train- |
ers by all international standards and recognized ex- = 6. “Energy balances 2015” - State statistical offic
perts that were involved in the creation of the |
standards. Such efforts should be taken into consid- i 7. Information on transposition of Article 8 EED
eration for equal and even better substitute of the ® in R.Macedonia — UNIDO/REC
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npodomkeHue 00 cmp.54
HaCTaHOT 3a BpeMe Ha pasrnegyBaHWoT nepuog, (ro-
OunHa). Taka, HacTaH Koj ce jaByBa egHawl Ha 10 ro-
anHn nva dppekseHumja 0.1 natv roguwHo. MImnakTor,
O[HOCHO nocrieguuata of HacTaHoT, € BKYMHOTO dou-
HaHCWUCKO BfMjaHMe Ha HacTaHOT BP3 AEMNOBHUTE pe-
3yntatu. AKO UCTUTE ce m3pasaT BO MOHETapHa
dopma ce gobumBa BKYNHUOT roguLLIEH TPOLLOK (Mnn
3ary6a) nopagu pu3nkoTt. Toa npeTcTtaByBa CpeacTBo
3a KBaHTMdMKaLMja Ha roguLLIHMTE TPOLLOLM Ha opra-
HM3auujata Nopagn HacTaHOT KOj MOXe Aa ce Cry4u
(mobap unun HenoBoneH). TakBaTa Gpojka HN OBO3MO-
XyBa [a ce M3BpLUM npuopuTu3auunja Ha pusnyute
npv NOArOTOBKA Ha MnaHOT 3a O4roBOp Ha TakBuTe
pusuum. [7] brugejkn kBanutaTuBHaTa metoga npe-
TCTaByBa KBaHTMdMKaumja Ha CyBjeKTMBHO npole-
HeTW napameTpu, Taa ce Gasupa Ha cybjekTMBHa
npoLeHKa 1 Taka JobneHnTe BPegHOCTM He ce anco-
nyTHK, TYKYy ce penatmeHu. Co ornen Ha Toa Jeka Kea-
nuTaTUBHUTE NapaMeTpu ce oLeHyBaaT Cy6jeKTUBHO,
MoXenHo e da ce BpLKW aHanmM3a M npoueHKka of
CTpaHa Ha noBeKe eKcrnepTun, a Nnotoa Aa ce pasrne-
Jaart pesyntatuTe oA cuTe aHanuau. Bo osaa aHa-
nM3a  MHOTYy BaXHa yrnora uma WUCKYCTBOTO,
CTPy4HOCTa 1 CNOoCcOOHOCTa Ha NnuLaTa Kou ja BpLuat
aHanusarta v npoLeHKaTa Ha pU3MKOT, Kako 1 KBanu-
TETOT Ha CTaTUCTUYKMTE MOAATOLM.
Tabena 3. Mampuua Ha pu3suk
Humacm

Buecox {High), xoj s momeunisijas suory
A3 W SO ACADMINTE CTyATRTH

Bepojammocm e myan;
Hiscoka (H, High)

Cpemin (M, Medbam) o Cpesent {Medham|, woj some cpeain

B 0
Harsak (Low ], ko imsa pexsrunie sey
HMTIAKT.

Co npouecoT Ha aHann3a Ha PU3NKOT, MOXe
Aa ce ogpenat U HeKou AONOJNTHUTENHN d)aKTOpVI, Kako
LLITO C€ AO3BOJIEHOTO HMBO Ha TonepaHu,Mja Ha pusn-
KOT 1 [03BONEeHNTE orpaHnyyBaka BO BU Ha TPOLLIOK,
BpemMe 1 KBarimTet.

Huera (L. Low)

CNY4YAJ 3A AHAITU3A

Bo eHepreTcka koMmnaHuja Bo Penybnuka Ma-
KenoHuja cornacHo ctaHgapgot ISO 9001:2015 us-
pboTeH e peructep Ha pu3vuM  3a cuUTe
opraHusaumckun uenuHu. Kopuctenun ce Oendpun me-
ToAa 1 GPEenHCTOPMUHE cecuja 3a naeHTdmrKaumja Ha
pu3vum BO koMmnaHujata. \oeHTudukysaHm ce He-
KONnKy rpynu Ha pu3uum 3a ko e onpeaeneHa Bepojart-
HOCTa 3a nojaBa Ha Pu3MK, HErOBOTO BNWjaHMe Ha
HOpMarHoTO PYHKLMOHMpake Ha KoMnaHujata u Ha
Kpaj e npecmeTaH CTaTycoT Ha pu3uKoT. Bo BTopaTta
eTana paboTHaTa rpyna u3pabotu nnaH 3a nocrany-
Bakbe U M geduHMpa ovekyBaHUTe pesdyntatu. Bo
TpyooT Ke ObuaaT u3gBoeHu aen og pusunuute (Tabena
4).
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Tabena 4. Pecucmap Ha pusuuyu

Cranve
na
pEINK

Bonja-
nme

Bepe-

PIIHE
Jamocr

Oarosop na pamme

YUnpayminG 5a s 03
THITT et ypefia panpesien aa
OF WKTARAT 10 l‘tlﬂll'lfl i
PIBE] M HIERCTHENN 13

o 300pYREIE, YA 13
mpodecoT i pafora

Chieier.c ma mEnice
PETYRETHES I MABPEMCRD

Haspesseno socTanymaie 1y
hapaise 1 smoYRYRARE 0O
PEATHELEN]A WA WHBOCTHIRCER | 3 3
axTamsoct 30 Cextop 1
PEIEO] It HACCTIONHE

=9

Tpesiera my mwopcks

rd
o

F) Inl=4

peryaaTHR TROCTAITYRAILE KO O/HOE N
IAREHETE
Tlpeanso aciummpass 1y TMomeTamse BCTRARYRIRS 3
TANCKHTE BRCANOCTA 01 IEXSAPOT B0 TEROT HA FOAMIETA
Tognmmara Hissecrnnmom 2 1 | 2x2=4
[Nparpass wo TexoT s
TOJRIETE Al DOADYRRIGETE
SRl i IRaspescin
Hesmmpeusuio anoveysane [LARHHpatE BA Halaasire
CHIpORCTYRANE 1 Janiy I R UE TN iemdunt stioroi
A AP HIBIEYRRS it
AKTIRBIOCTITS 0O AR
1B
Jia oo YTEDTAT NORHCOKH
Hocwrren ua nyfasea e ro KPITEPICYME B 32007
PEATITIA TOTHIEETROT " 5 23 CNOCOGIOCT RO TEx D
ADTOROP CETYNEN DO E B X | oerames w a e noctodpi
CUPOBEICHE JaRia Wabiankd COCAENE 168 PCLTAINGA e
AOFORODINTE 1 T K
Huspeseno ynarynane na
Heoprasuispasie o <
weyTITYERHG i OGyEn 3 1 Ial=h Oy, R0 N OpEARIH
SOMIOREATE TER HHTEPHE OyaH €O Hes

HEOI T i JEI VAN

3=BWCOKO BepojaTHOCT/BNUnjaHmne
2=cpefHo BepojaTHOCT/BNnjaHne
1=HncKo BepojaTHOCT/BNNjaHne

HeHaBpemMeHo aocTaByBake Ha bapama 3a

3anoyYHyBake CO peanusaumja Ha MHBEeCTULMCKa aK-
TuBHOCT Ao CekTop 3a pasBoj MU WMHBECTUUUW Of
CTpaHa Ha NoapyXHULUWUTE Bnvjae Ha HOPMarHoOTO
(bYHKUMOHMPaH-e, Kako 1 Ha NpoLecoT Ha paboTa Bo
NoApPY>XHULWTE U BO KOMMNaHuWjaTa BO LienocT.
Of gpyra cTpaHa npoMeHaTa Ha 3akoHcKkaTa peryna-
TUBaA BNWjae Ha BPEMEHCKMOT POK 3a peanusauuja Ha
WNHBECTULIMCKUTE NPOEKTU U Ha (PUHAHCUCKUTE MpPO-
eKkuum.

He nocenyBane Ha BelTMHU of obnactute
NPOEeKTeH MEHALIMEHT U MEHALIMEHT Ha pPU3MK AOoBe-
AyBa 00 HenpeuusHo gedurHuparwe Ha NnaHckuTe
BpeaHocTtu of NognwHata MHuBectunumcka lMNMporpama
BO TEKOT Ha roguHaTta of CTpaHa Ha Noapy>XHUuuUTe.
[eTanHoTo ncTpaxysake 1 aHannsa Ha nasapoT BO
TEKOT Ha rogMHUTE 1 BoBedyBaH-eTO Ha 00ykM 3a nNpo-
€eKTeH MeHalLMeHT ke goBedaT OO 3awTeda Ha du-
HaHCUCKM CpeAacTBa M yChelwHa peanu3auuvja Ha
WHBECTULMCKNTE MPOEKTMU.

HeHaBpemeHo 3anoyHyBake U crnpoBeay-
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Bak-€ Ha JaBHa HabaBKa nma HeraTMBHO BnunjaHve Ha
pabOTHMOT NPOoLEC N pe3ynTaTnTe Ha KoMNaHujaTa u
3aToa e notpebHo Aobpo M HaBpeMeHO NnaHupahe
Ha HabaBkuTe cornacHo noTpebuTte, Kako 1 axKypHO
M3BpLUyBak€ Ha aKTMBHOCTUTE MO onpeneneHa Ha-
faBka.

[lokonky HocuTenoT Ha HabaBkaTa He ro pea-
Nn3pa noTnnaHnMoT A0roBOp CKIy4YeH no cnpoBe-
[JeHa nocrarnka 3a jaBHa HabaBka, HeraTMBHO Bnvjae
Ha paboTeH-eTO U pe3ynTaTnTe, 3a Aa Ce Hamarnu oBoj
pU3nK NoTpebHO e Ja ce yTBpAaT NMoBUCOKU KpuTe-
puymMu BO OenoT cnocobHocT 1 ga ce nogobpu cre-
Oele Ha peanusaumja Ha [OroBOPUTE 3a jaBHU
HabaBKW.

HeopraHuaunpame 1 HeynaTyBakwe Ha 00OyKM
Ha BpaboTeHuTe COo Len HMBHa Hagorpagba v goeay-
Kauuja, Bnujae Ha paboTHaTa yCneLHOCT, 04roBop Ha
OBOj PM3UK CO LieN NPecpeTHyBake U HaManyBahe Ha
BepojaTHOCTa 0f rnojaBa € HaBPEMEHO ynaTyBake Ha
00YKM.

3AKIYYOK

Kako Hajronem npobnem e cekako anoka-
uujata Ha pu3mumuTe, CO LUTO pearnHo € MOXHO Hama-
nyBawe Ha MMNaKTOT oA rpewkuTte. Hymepuykoto
npeTcTtaByBare Ha NPUOPUTETUTE HA PUNLMTE, HU-
BOaTa Ha HMBHOTO BMWjaHUe 1 KnacuduumpaweTo Ha
pusnuMTe BO OApedeHW KaTeropuu, [03BOryBaat
necHa naeHtudmrkaumja n pasbuparme 1 Ha Hajnpo-
fnemaTnyHUTE PU3NLKM KOM MOXaT Aa ce jaBaT npu
yrnpaByBaH-€TO CO PU3UKOT.

CTpaTeI'I/II/I 3a npecpeTtHyBawe€ Ha pU3NKOT Ce
npunmMmeHyBaat CO uen ga ce crnpeyun nojaBaTa Ha
rpewwku. NMpn oBMe cTpaTernm rnaBHoO ce BpLUM Nogo-
6pyBa|-be Ha BuU3HuC npouecuTe U Ha CUCTEMUTE 3a
MeHalLIMEHT Ha KBaliMTeT MM ce faBa npeaHoCT BO
cnopep,6a CO MeToauTe 3a OTKpMBaH-€ Ha rpeLluKknTe.

Mpwn oBMe cTapaTerMm KOMNaHUUTE NHBECTU-
paat Bpeme, napu n Hanop MHOry paHo uin Ha node-
TOK Ha XXMBOTHUOT UKMKNYC 3a Aa rm VI,D,eHTVI(bVIKyBaaT
M 3anpar I'IpOGJ'IeMVITe TaKa WTO WaHCUTE 3a rpeLUKn
ceé MUHMMKM3npaar.

NHBecTupare BO 3HaeHe, BELUTUHN U CTY-
OVCKU aHanu3n 3a oBaa npobrnemMaTtyvka cekorail ce
rokaxare Kako TPOLLUKOBHO OMnpaBAaHu M BO Hacoka
Ha 6usHuc NoTpebuTe Ha KoMNaHuwjaTa.

MeryToa, ynpaByBaHheTO CO pu3unkoT Tpeba
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[a e cocTaBeH fen of yrnpaByBaH-eTO BO OpraHusa-
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YNPABYBAHE CO XXMBOTHATA CPEAMHA
NMPEKY UCTIUTYBAHE HA MEAUYMMUTE U
OBJIACTUTE (BOOA, NMOUYBA, OTINAQ)
BO PEK OCJIOMEJ

nageHka YAKAPOCKW, Oannua AUMOBA BC
3abena CTOJAHOCKA, MarganeHa TPAJKOE

~
sl"\nl.l.

AlICTPAKT

OcHoBeH YeKop 80 Hacoka Ha rnodobpysar-e Ha Kea/iumemom Ha XXueomHama cpeduHa ce KeasumemHu
U mo4YHu nodamouyu 00 ucrnumysara Ha cooosemHume meouymume U obriacmume Ha XXugsomHama cpeduHa. pu
moa, nompebHo e npasusiHoO criedeH-e Ha NPoMeHuUme Ha meduymume 8oda, 8030yX, ro4yea U omnad Kou Momex-
Hygaam 00 2o/iemMume pou3soocmeeHuU Karnauumemu 3apadu udeHmucgbukauuja u ymepoysaH-e Ha eseHmyari-
Homo 3azadysar-e Ha XXusomHama cpeduHa, co wimo ce 0obuea 0cHO8a 3a adeK8amHOo faHupar-e U rnodobpysar-e
Ha XueomHama cpeduHa.

PEK Ocriomej - Kuyeso e edeH 00 rozonemume mepmoeHepaemcKku objekmu 6o P MakedoHuja Koj uma
erujaHue 8p3 usomHama cpeduHa.

Co uen nodemarnHo da ce pasarieda cocmojbama co XugomHama cpeduHa 80 HerocpedHama OKo/uHa Ha
PEK Ocnomej, 8o nepuodom 00 2017 u 2018 2o0uHa, HarpaseH e MOHUMopUHa Ha mMeduymume 8oda, rno4ysa u
omnad 8o Pek Ocnomej.Memodornozaujama Koja e npumeHema rpu u3sedysar-e Ha Ucrumysarama e 60 coasiac-
Hocm co crieyugbuyHUmMe baparba HagedeHU 80 rpuMeHemume cmaHOapou U peghepeHmMHU Memodu Kou ce 0esl
00 oricecom Ha akpedumupaHama fnabopamopuja 3a eKomowKu ucrumysara u besbedHocm rnpu paboma Ha “Tex-
Honab” 0oo Ckorije.

Bo o0soj mpy0 nipukaxaHu ce nodamouyume Kou ce 0obueHu 00 aHau3upaHume rnapamempu fnpu u3spuie-
HUOM MOHUMOpPUH2 Ha Meduymume 800a, ro4yea u omrad Ha MEPHU Mecma 80 HerlocpedHa brusuHa Ha Pek Oc-
JIOME| 80 8pEMEHCKU NMeEpUOOU KOU ce 00pedeHU Coa/lacHo rpogpamama 3a MOHUIMOPUHE.

KnyyHu 36oposu: 8oda, rno4ea, ommad. H
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ENVIRONMENT MANAGEMENT THROUGH TESTING OF THE MEDIA AND AREAS
(WATER, SOIL AND WASTE)

IN REK OSLOMEJ

Mladenka CHAKAROSKI, Danica DIMOVA BOZINOVA,
Izabela STOJANOSKA Magdalena TRAJKOVSKA TRPEVSKA

TEHNOLAB, BuL. KuzmaN JosiFovski Pitu NO.28 / 3-24, SKOPJE

APSTRAKT

The basic step towards improving the quality of the environment is quality and accurate data from the survey.
of the relevant media and areas of the environment. Proper monitoring of water, air, soil and waste media changes from|
the large production facilities is necessary in order to identify and determine the possible pollution of the environment,
thus providing the basis for adequate planning and improvement of the environment.

REK Oslomej — Kicevo is one of the largest thermal power facilities in R. Macedonia that has an impact on the
environment.

In order to determine more detailed aspect at the environmental situation in the close surroundings of RE
Oslomeyj, in the period 2017 and 2018, monitoring of the water, soil and waste media was made. The methodology used
in conducting the tests is in accordance with the specific requirements stated in the applied standards and reference
methods that are part of the scope of the accredited laboratory for environmental testing and safety at Technolab Skopje

This paper presents the results obtained from the analyzed parameters during the monitoring of the water, soil
and waste media at the measuring points in the surrounding area of the REK Oslomej during the time periods determined
according to the monitoring program.

Key words: water, soil, waste.

|
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1. BOBE[

YnpaByBaH-ETO CO XMBOTHATa CpPeAmHa € cu-
CTEM Ha MEPKMN U aKTUBHOCTMU (OMLUTECTBEHMU, NOMK-
TUYKM, COLMjanHN, EKOHOMCKM, TEXHUYKIN, 0Bpa3oBHM
W opyru) co kou ce obes3benyBa nogapLuka 1 cosna-
Batb€ Ha YCNOBMW O 3aluTuTa U 3aragyBak-e, Aerpa-
Jaumja 1 BnujaHne Ha/Bp3 MeaUyMUTE U OadeNHUTE
obnacTtu Ha )XMBOTHaTa cpeauHa

CornacHo 3aKoHOT 3a MBOTHa cpeauHa Mo-
HUTOPUHIOT HA MeauyMuTe U obnacTuTe Ha XKMUBOT-
HaTa cpefuHa ce BpLUW NpeKy:

- cucmemamcko Habsrbydysar-e, UCrumysaHe
U oueHysar-€e Ha 3azaldysaH-emo u cocmojbama Ha
meduymume u obnacmume Ha xugomHama cpeduHa
80 UernuHa u

- udeHmucgbukayuja u peaucmpupare Ha u3geo-
pume Ha 3aeadysare Ha o0ddeflHUME Meoduymu U
obnacmume Ha xugomHama cpeduHa.

MOHWTOPWHT Ha >XMBOTHATa CpeauHa e cucte-
MaTuU3npaHo Mepere, crnegere U KOHTposa Ha co-
CTOjOUTE, KBANUTETOT U MPOMEHUTE Ha MeanyMuUTe U
obnactuTe Ha XX1MBOTHaTa CpeauHa U UCTUOT € NoTpe-
6eH 3a ngeHtTudurkaumja n KBaHTUdMUKaumja Ha nep-
dhopmaHcuTe Ha UHOYCTPUCKUOT OBJEKT 1 CO Toa UM
Ce OBO3MOXYBa Ha HaAMNexXHUTe opraHu Aa nposepar
Aanun oBue nepdopMaHcK ce ycornaceHu co ycro-
BMTE AafleHN BO MHTErpMpaHaTa eKkornoLlika 403BoMa.
BeHedunTOT 04 MOHUTOPUHIOT Ce AOCTUrHyBa eauH-
CTBEHO CO CUFYpPHU 1 CNOpeAanvBu nogatoum

PEK ,Ocnowmej’, MNogpyxHuua Ha AL Enek-
TpaHu Ha MakedoHuja, e BTOp MO rofieMnHa Npoun3Bo-
OuTen Ha enekTpuyHa eHepruja Bo P.MakenoHuja, co
HETO roAMLLHO NPOM3BOACTBO 04 okony 700 GWh.

Co uen nogetanHo ga ce pasrfega co-
cTojbaTa Cco XXMBOTHaTa CpeAvHa BO HemocpenHata
okonuHa Ha PEK Ocnowmej, Bo nepuogot og 2017 un
2018 roanHa, HanpaBeH € MOHUTOPUHT HA MeguyMuTe
BoAa, noysa un otnag Bo Pek Ocnomej BO BpEMEHCKM
nepuoamn Kou ce OApPeneHn CornacHo nporpamara 3a
MOHUTOPWHT.

Meanymute Ha XMBOTHaTa cpeguHa, BOAa,
oTnag v novsa 6ea crnefeHun of CTpaHa Ha akpeanuTy-
paHaTta nabopatopuja Ha TexHonab Ckonje npeky
aHanusa Ha:

- ommnadHuU 800U KOU ce 3eMeHU rpeod 8rie3 80

eKOHOMUjJa

-

npeyucmumersiHa cmaHuua U Ha usses 00 fpeyucmu-
mernHa cmaHuua,

- omiiao Koj e 80 goopma Ha omradeH Musl U Koj
HacmaHyea Kako pe3ysimam Ha marnoxXee Ha op-
2aHcKume Mamepuu 80 e3epomo,

- KOMMAO3UMHU ApUMepouu Ha roysa Kou ce
MocmpUpaHU 80 HerlocpeoHama OKosiuHa Ha Kpyaom
Ha mepmoenekmpaHama u pyoHukom Ha PEK Ocrio-
Mmej..

2. METOAOJIOLWKHK nPruoa 3A MOHUTOPUHI
HA KBAINMUTETOT HA 2KUBOTHATA CPEOUHA

MeTtogonorvjata koja e npumeHerta
npy M3BeAyBake Ha MOHUTOPUHIOT Ha >XMBOTHaTa
CpeavHa Mpeky UCnnTyBake Ha KBANIMTETOT HA Me-
anymute n obnactute Boga, noysa v otnag Bo PEK
Ocnomej e BO COMacHOCT Co cneunduyHnte 6aparba
HaBeOeHW BO MPUMEHETUTE cTaHdapau u pede-
PEHTHU METOAMN.

CornacHo ogHanpen neduvHupaHata npo-
rpama, MOHUTOPUHIOT Ha MEANYMUTE 1 06nacTuTe Ha
XMBOTHa cpeauHa (Boga, ModBa 1 oTnaj) ce BpLueLle
NEPUOANYHO, OOHOCHO YETUPKU naTu roanwHo. CTpy-
YeH U UCKYCEeH mepcoHarn U3BpLUN MOCTpUpaH-e Ha
npumepoLnTe oTnagHa BoAa, NovBa 1 oTnag of npe-
TXOAHO AePUHUPAHUTE FIoKauuu.

LlenokynHata onpema wWTo Gelle kopucTeHa
BO MOHUTOPWHIOT PEAOBHO € OAPXYBaHa 1 Kanuopu-
paHa corfacHo NpouenypuTe BO pamMKUTE Ha OOKY-
MeHTaLl,I/IjaTa Ha CUCTeMOT 3a KBaJiuTteT Ha
JlabopaTopujata Ha TexHonab n e BO COrnacHocCT co
TEXHUYKUTE Gapara 3a KOMNETEHTHOCT Ha nabopa-
TopuK 3a Tectupare o ISO 17025.

EkcnepvmeHTanHuot gen belle cnpoBeneH
BO JlabopatopujaTta 3a eKOmnoLLKu ncnutyBaka u 6e3-
6enHocT npu pabota Ha TexHonab oo, Ckonje co
npvMeHa Ha akpeauTMpaHu MEeToau 3a aHanu3a Ha
oTnagHarta BoAa, MoYBa 1 oTnag.

2.1. MeTtopornoruja Ha MOHUTOPUHI Ha OTNAaAHU
BOOM

MeTtoponorujaTta koja e npumeHeTa npu n3ee-
AyBak€ Ha MOHUTOPUHIOT Ha KBanuTETOT Ha oTnaja-
HUTE BOAM € BO COrMacHOCT co 6aparata HaBegeHu
BO CTaHaapgure:

- MKC EN ISO 5667-1:2009 - Keanumem Ha
gola - 3emar-e npumepouu - Hen 1: Ynamcmeo 3a
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ou3ajH Ha fpoegpamu U MexXHUKU 3a 3eMaH-e Ha fpu- _ KOT Ce COCTOM 04 MO S eANHEYHN MPUMEPOLUN 1 CO Mo-
Mepouu, cTarnka Ha MeLlakse U KBapTupake U34BOEH € penpe-
] 3eHTaTMBEH npumepok.
- MKC EN ISO 5667-3:2013 - Keariumem Ha
go0a - 3emar-e npumepouyu - en 3: Ynamecmeo 3a i Mo mocTpupaneTo, mMocTpata Oele co-
KOH3epsupare U paKysare CO rnpumepouu, I OOBETHO O3Ha4yeHa, CknagupaHa BO pwxuaep u
TpaHcnopTupaHa o naboparopujata Ha TexHonab 3a
= MKC ISO 5667-10:2007 - Keanumem Ha eoda || noHaTamolLHa aHanu3a.
- Bemarn-e npumepouyu - den 11 - Ynamemeo 3a 3e- I
Mar-€e rnpumMepoyu 00 omnadHU 800U. [MogrotoBkata Ha MocTpaTa 3a aHa-
nu3a e U3BpLLEHa BO cormacHocT co ctaHgapaor MKC
CornacHo [lporpamara 3a MmoHuTopuHr 6ea  ISO 11464:2015 - KBanutet Ha noysa - lNMpearpeTmaH
U3BPLLEHN MOCTpMpaHa Ha OTNagHa Boga Ha Bnes u I ha NpYMepoLn 32 PU3NYUKO - XEMUCKWN aHanm3m u nuc-
n3nes of npevmctuTenHa crtanuua. MoctpupaHu 6ea I Tarta ce COCTOELLE Of NMOCTaByBake Ha noysaraHa no-
egnHevHn npyMepoun. KoHTponara Ha Temnpeparty- = rogHa nogsriora Bo gebenvHa og 10-15 mm, of kage
pata, pH 1 KOHAyKTMBHOCTa Ha oTnagHaTa Boaa e || cnopes cuctemot Ha kBapTupatbe [OGUEH e penpe-
BpLUEHa BegHaLl No 3emMakeTo Ha MocTpuTe. 1o Mo- o 3eHTaTMBEH NPMMEPOK 0of NoYBa co Maca o 1-1,5 kg.
CTpupaweTo, MoCcTpuTe 6ea COOOBETHO O3HAYeHW, I
naapatopuiata tE “Tox@Raell SlrciarauioilicRIEREEEE S - .., . 7o o
aHanmaa Ha OU3NYKN, OPraHCKXU U HEOPraHcKM napa- i nepatypa (20-25°C). WUcyweHute npumepoumn 6ea
MeTpu co yrnoTpeba Ha COOABETHU METOAM M OMpeMa. I npoceaHn HMU3 CUTO(<2 mm) U COMEeNeHn Ha BUbpa-
LIMOHEH MU A0 rpaHynaumja <250um.

Llenta Bo 0BOj MoHMTOPUHT € Aa ce ||
ogpeawn KBanumTeToT Ha OTNagHUTE BOAU KOW ce eMu-
TMpaaT of pyAapCcKo eHepreTckmoT kombuHat Ocrno- I
Mej 1 ce ncnyLwitTaat Bo peka TeMHuua. OTnagoT Koj ce reHepupa og Pek Ocnomej n

BOEAHO MpeTcTaByBa MpeaMeT Ha aHanusa BO OBOj
2.2. MeTtoponormja Ha MOHUTOPUHI Ha KBanuTeT i TPYA € OTNaAEeH MU KOj Kako pesynTar Ha npegTpeT-
Ha noyBa I MaH Ha OoTnagHUTE BOAM M BGUMONOLLKMTE NpoLecu Ha
OpraHckMTe MaTepum ce TanoXu BO e3epoTo.
MeToA0rMOLLIKMOT NpUCTan 3a aHanumaa Ha nou- ||
BaTa ce cocToeLlle of n3bop Ha MEPHO MECTO 3a 3e- MocTpupaneto Ha oTnagoT Gelle crnpose-
Make Ha MOCTpa,3eMawe MOCTpa, HejsuHa I AEHO CO NpMMeEHa Ha COOABETHM MPONULLIAHN MeTOAU
nogrotoeka 1 naboparopucka aHanmaa. | v onpema cornacHo MKTW CEN/TR 15310-(1-
5):2009. MNpumepokoT GeLle KBapTUpaH, rpaHynMpaH
CornacHo nnaHoT 3a 3eMare Ha NpMMepoLIm Iy npoceaH Hu3 cuto og 4 mm. CyBarta matepuja bele
fOelwe gedmHMpaHO MEPHOTO MECTO OA Kade LIJTOI oppeaeHa cnopeg MKC ISO 14346:20009.
Oelle 3eMeH NpMMEpPOK Of, MOYBa, U Toa Of, OKOMINHA !
Ha PEK Ocnowme;j. lMpuMeHyBajkn egHOCTENEH LUapXXeH TecT 3a
ogHoc Mefy TedyHa u uBpcta dasa 10:1 (mg/kg CM)
lMpen 3eman-eT0 HAa MocTpuTe belle Hanpa- I cornacHo MKC EN 12457(1-4):2007HanpaBeH e TecTt
BeHa MOAroToBKa Ha fokaumjata, ogHOCHO bGea OT-I
CTPaHeTV MOBPLUMHCKUTE Oeno3uTu, 6ea yTBpAeHU
MepkuTe 3a 6e3begHOCT 1 Belle obenexaHa To4HaTa

2.3. MeTtoponormja Ha MOHUTOPUHI Ha oTnag

rfiokaumja Ha TOMKUTE 3a 3eMane Ha npumepouun.3a I ‘
3emMare Ha npumepoumTe GeLle KopucTeHa onpema,
cornacHo npenopakute gagexm o MKC ISO 10381- | \\\

2:2015 KBanuteT Ha noysa - 3emarbe Ha npuMmepoLm I
- Oen 2: YnatcTBO 3a TEXHVKU 3a 3eMarbe Ha npume-

"'-I = I
pouy. [ k "‘.E_’_ —~

_".'_,.,.-l' .
MpunbopoT co Koj 6ea 3eMeH NPUMEPOKOT MNpe- i -—l :
TXOOHO Gelle LenocHo ncincTeH. 3emeH Gelle eaex I
|:| KOMMO3UTEH NPUMEPOK 0/ NMo4YBa, 0AHOCHO NPUMepo- Cnuka 6p.1 UV-VIS PHARO 300
B————— eHepecemuka 121/2020



Cnuka 6p.2 AEC — UCI1, moden Varian 715ES
Ha TH UcuedyBake Ha oTnagHuoT mun. MNocne gobu-
Bak-€ Ha enyaToT 6ea aHanusmpaHu NoTpebHuTe na-
pameTpu. KopucteHu ce ABojHU Npobu u cnena npoba |
BO TeK Ha Liena aHanmaa. I

AHanuaute 6ea cnpoBeneHun kopuctejkm UV- 1

EnekTponurcka
Vis cnekTpodoTtomeTap, fofeKa aHanM3nuTe Ha Tell- cnposoanMBoOCT [[.I.Sl Cm]'
kuTe Mmetanu 6ea u3BpweHu co artomcka ff

ancoprnu1oHa CrnekTpocKonumja co MHAYKTUBHO Criper- i 250,00

Hata nnasma (AEC — UCIT), mogen Varian 715ES. 200.00
I ¥
3. PE3YNTATU Ofl U3BPLUEHW AHANU3U g 15000 -
3.1. PesyntaTu og aHanusa Ha oTnagHa Boaa I 100,00 - ® Enextponurcka

CNPOBOANHBOCT

M3amepeHuTe BpeaHocTH Ha koHueHTpauuuTe || (uS/em)

3a aHanusnpaHuTe napameTpy BO OTnagHaTa Boda 1 0.00
OafleHn ce BO MPOoAOIKeHNe BO BUA Ha rpaduyku !

| SRR
npvKas 3a cekoj napamertap nooferHou 3a Bpeme Ha D D D D
4YeTUpUTE NEPUOLMN HA MOHUTOPUHT (Crinka 6p.3-17). ‘b-()%. Y’ Q’b*ﬂﬁﬁ

o ———€Ennka6p-5-Enexmponumexa—————————

TEMI'IEPEWPE C I cnpoeodsiueocm
30,00 [ FB.=30°C | WHTepnpeTauujata Ha pesynTaTtiTe e BpLieHa
25,00 - — | BO cropefba co [paBumHMKOT 3a YyCroBUTE, HAYNMHOT

I N rpaHn4HNTE BpeaHOCTU Ha eMI/ICVIja 3a ucnywrta-

20,00 HETO Ha OTMaJHMUTE BOAM MO HMBHOTO MPOYUCTYBaH-E,
15,00 | HaunHoT Ha HUBHOTO MpecmeTyBakse, MMajkK TV BO
10,00 - B Temnepartypa [ npeasua nocebHunte 6apar-a 3a 3alTMTa Ha 3aLlTUT-
5 00 HuTe 30HK (Cn. BecHuk Ha P.M. 6p. 81/2011)
0,00 l 3.2. PesynTtatm o aHanusa Ha no4Ba
v i ,9 ) [MouyBaTa e meduHMpaHa Kako MOBPLUMHCKK
b‘g‘b %'_*,."’ ﬂgﬁ qgh CNnoj Ha 3eMjuHaTa kopa, oopM1paH o4 MUHepasnHu
Y Y Vv O | yecTuuku, opraHckm matepum, Boga, BO3AYX U KUBM
I opraHuamm. PopmMUpaH-ETO Ha NoYBaTa € EKCTPEMHO
Cnuka 6p.3 Temnepamypa 0aBeH npouec 1 nopaam Toa noveBara MOXe Ada ce D
energetics 121/2020 —————
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XMK (mg/L)
140,00
12000 -
100,00 -
BO.0O0 -
60,00 -
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@‘P '»""P ﬁ"‘? d“'?
o @
Cnuka 0p.6 XTIK
—
CyB ocraToK (BKYNHK
marepum Ha 105°C)
180,00
160,00
140,00 +
120,00
100,00 |
80,00 + Icyu.ocﬂroht
60,00 - {Brynmm
40,00 MATEPMA HA
20,00 1050¢)
0,00 -
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H00
:: rmm
1,80
()
100
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040
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0,00 : B -
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Cnuka 6p.12 Humapamu

Manran, Mn

| Maiaran, Mn

Cnuka 6p.15 MaHzaH
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F.B=2,00

CycneHguMpaHu MaTepum

’ B g

200,00

150,00 -

100:09.:1 & Cyndarm, S042-
i B

‘éf L

L S

Cnuka 6p.10 Cyngphamu
-

Amonuym, N-NH,*

10,00
9,00
800
7,00
6,00
5,00
4,00 |
3,00
2,00 -
1,00 4
000

r.B= 10,00
mgh/L

B AsoHmy e, N-
MH4+

Cnuka 6p.13 AMoHuUym

Huren, Ni
05
rB=050
o |
mifl
04 |
038 |
030 4
i | W e,
0.20 1
oas -
o
an N il
2 A

H0ENAT TAYE 20T 2703 1018 07 06 1018

Cnuka 6p.16 Huken

100,00 -+
50,00 -+ ™

B Xnopugw, Cl

a

Dm a...-_ -y .

'P':F‘Gh'i"ﬁ'

r.i* u"‘ oY 'b\'

Cnuka 6p.11 Xnopudu

| Heneso, Fe

P 2,00
1,80 -
1LED +
LA0
120 -
100
080 |
060 |
040 |
020 -
0,00 !

A

&
@P”fﬂ@u

Cnuka 6p.14 XKeneso
Xpom, Cr

r.B=2,00
mg/L

m¥enean, Fe

" 3pou, 0

08017 FHNLMNT 27033008 07063018

Cnuka 6p.17 Xpom



Cysa marepuja %

98,50 -~
98,00
97,50 -
97,00 -
96,50 -
96,00 -
895,50 -
95,00 -
94,50 -

S é;\? ;9 ol
'S-

tf’ > "f:'"

CnMKa 6p.18 Cyea mamepuja

i .

BkyneH a3otr mg/g
M

6,00 -
5,00
4,00
3,00 -

2 m
l I I = Buyned asor

S
,,;P@“ @,,;;9
P S

Cnuka 6p.20 BkyneH azom

Xymyc % CM

Cnuka 6p.22 Xymyc

m Cysa matepuja l
|
|

pH peakuyuja

7,60

7,10 -

6,60 -

6,10 B pH peakumja
SRS 9"’

Bkynex ¢pocdop mg/kg CM

1000,00 —
Il
I 800,00 - ]
600,00 B —
a0 B B B
I B BryneH
I 200,00 — s docdop
0,00
|
| &
| &
l Cnuka 6p.21 BkyneH ¢ghocghop
: Mactu 1 macna mg/kg
I 20000,00 _ ;
[.B=2000 |
I 15000,00 - 0,001
: 10000,00
I 5000.00 B MacTv ¥ macna
I 0,00 44. -
[ $ 00
I a";}b@ N A
! S A 4P 4
Cnuka 6p.23 Macmu u macna D
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I

cMeTa Kako HeoBHOBMMB pecypc. [oyBaTta e 0CHOB

MeZauyMm Koj CIyXu 3a pacT 1 pa3Bsoj Ha pacTeHuTjara, ||
OO[eKa 3a >XMBOTHUTE U YOBEKOT € OCHOBaTa Ha
XKMBOT. g [

’ 150

N3amepeHnTe BpeoHOCTM Ha KOHLEHTpauumiTe
3a aHanuauvpaHuTe napameTpu o aHanusarta

rnouyBa AafeHu ce BO MPOJOMKEHNE BO BUA Ha T 100
dUYK MNpukas 3a cekoj napameTap hoo,u,enHo(é’
6p.18-23). "
B
Bo Penybrnivka MakegoHuja Hema 3aKoHU U i
MPONMCK LITO ja Perynmpaar W CaHKLMOHMpaaT npo- | 0 -

fbrnemartukaTta co 3aragyBakbe M KOHTaMuHauuja Ha
noysuTe. 3apagu Toa 3a MHTepnpeTaumja Ha pesyn-
TatuTe KopucteHa e KaHagckarta n XonaHgckara pe- I
rynatmBa Kage [paHWYHUTE BPEAHOCTM  Ce
KknacuduumpaHn Bo Tpu rpynu: arpukynTypHa, pesu- |
AeHLMjanHa 1 MHaycTpucka. I

3a uHTepnpeTaumja Ha pesynTaTute 3a MacTu |
M Macna, BKyneH a3oT 1 3a pH BpegHoOCT ce 3eMeHu
rpaHN4YHNTE BPEJHOCTM 3a MOYBUTE Kou ce BO nHAY- B 50
cTpuckaTa rpyna, U W3MOXEHU Ha aTMOCqEepPCKU |

BrvjaHuja. 150
I

3.3. PesynTtaTtu o aHanusa Ha oTnageH Mun i 100 -

M3mepeHnTe BpeaHOCTU H KOHLEHTpauunTe | 50
3a aHanuMaMpaHuTE NapamMeTpu of aHanu3aTa Ha OT-
nageH Mun, gageHn ce BO NMPOAOIPKEHWE BO BUL H 0
arpaduyky npukas 3a CeKoj XeMUCKU erleMeHT no-
oOf€enHo 3a NepuoaoT oA MapT M jyHn 2018 r (cnuka

Xpom, Cr mg/kg CM

mapTt JyHM

Cnuka 6p.25 Xpom

W Xpom, Cr

Bakap, Cu mg/k CM

MapT JyHH

® bakap, Cu*

6p.24-28).

Bapuym, Ba mg/kg CM

800
600 +— : 100
H bapuym,
400 - Ba*
200 - l
40 4
0 +— — = 20 -
MapT JyHM
04

Cnuka 6p.24 bapuym

———————eHepaemuka 121/2020
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Cnuka 6p.26 bakap

Huken, Ni mg/kg CM

mapr

JyHH

Cnuka 6p.27 Huken

® Humen, Ni*



LunK, Zn mg/kg CM

250
200 —
150
100 B Uuuy, Zn*
50 -

0

Mapt JyHu
Cnuka 6p.28 uHk
4. 3AKNYYOK

Of cnpoBedeHVOT MOHUTOPUHT Ha Meauy-
MWUTE Ha XMBOTHaTa CpedAvHa MOXe Aa ce 3akny4u
CrNeHoTOo:

. Bp3 ocHoea Ha pe3ynmamume 0obueHu

00 u3epuwieHUme aHas/lu3uHa eoda Mo)ke 0da ce I

KOHcmamupa deka coanacHo, [lpasunHukom 3a
ycsoeume, Ha4YUHOM U 2paHUYHUMeE epedHoCcmu
Ha emucuja 3a ucnywmawemo Ha ommnadHume
800U Mo HUBHOMO MpoYyucmyeaH-e, Ha4uHom Ha
HUBHOMO fnpecmMemyesame, UMajku 2u eo rnpedeud

ekonom

nocebHume 6apama 3a 3awmuma Ha 3awmum- |
l - MKTW CEN/TR 15310-(1-5):2009 KapakTtepu-

Hume 30HU HeMa HadMUHyBaH:e Ha epaHuU4YHume
epeOHocmu 3a aHaJiu3upaHume napamempu.

. 00 pe3synmamume 0obueHu o0 usepuie-
Hume aHaJslu3u Ha no4ea, Mo)xe da ce KOHcma-
mupa deka HeMa HaOMUHY8aH-€ Ha 2paHU4YHUMe
epedHocmu.3apadu ouyeHKa Ha e/ujaHuemo Ha
akmueHocmume Kou ce u3eedyeaam Ha npeo-
MemHume nokayuu, ep3 Keasiumemom Ha o4-
eume, ce npenopayyea nepuoduyHa KOHmMposna
Ha ucmume.

. OmnadHuom muskoj ce 2eHepupa 00 TE
PEK “Ocnomej” 2u 3adoeostyea Kpumepuymume
3a odnacaH-e Ha OernoHuUja 3a HeonaceH ommnad
coanacHo: l[lpasunHukom 3a Kpumepuymume 3a
npughaka-e Ha omnadom eo dernoHuume od ce-
Koja Knaca, modzomeumesiHume rocmanku 3a
npugpaka-e Ha omnadom, onwmu rocmarku 3a
mecmupan-e, 3eMaH-e Ha Mocmpu u npudakame
Ha omnadom (Cn. BecHuk Ha PM 6p. 8/2008).

KoHTMHYMpaHOTO crefeHe Ha KBanmMTeToT Ha
BO34YXOT, EMUCUNTE O, Pa3NIUYHUTE CTALMOHAPHN 1
MOOWIHM M3BOPU, NPEABMAYBaHkaTa Ha pPasBojoT Ha
rmaBH EKTOpY 1 pasfnnyHUTE CLieHa-

peadykuuja Ha emucun n
OT PU3VK Of, HapyLLyBa-
30yXOT Ce Npeau3BuK 3a
XKMBOTHaTacpeavHa.

MTEPATYPA

- MKC EN ISO 5667-1:2009 - KsanuteT Ha
BoAa - 3emarse npumepoum - len 1: Ynarcteo 3a au-
3ajH Ha MporpamMu 1 TEXHWKK 3a 3eMah-e Ha npume-
poun,

- MKC EN ISO 5667-3:2013 - KBanuteT Ha
BOAa - 3emarse npumepoum - en 3: YnaTcTBo 3a KOH-
3epBupaH-e 1 pakyBake CO NpMMepoLy,

MKC ISO 5667-10:2007 - KsanuTteT Ha Boaa
- 3emamnse npumepoum - len 11 - Ynatcteo 3a 3emamne
npumepoLun of OTnagHu Boaw,

MKC ISO 10381-2:2015 KBanuTeT Ha noyea -
3emame Ha npumepoum - [len 2: YNatcTBo 3a TEXHUKU
3a 3eMakb-e Ha NPUMEepOLIN,

- MKC I1SO 11464:2015 - KBanuTeT Ha no4ea -
lMpeaTpeTmaH Ha NpMMepouu 3a PU3NYKO - XEMUCKM
aHanmau,

3aumja Ha otTnag, 3eMame Ha NPUMePOLIM O OTnagHn
matepujanu-den 1, 2,3, 4 n 5,

MKC EN 12457(1-4):2007 Kapaktepu3saLuja
Ha otnag — VcuenyBawe, TeCcT Ha ycornaceHocT Ha
ncuenyBaH-e Ha rpaHynupaHn oTnagHy Matepuvjanu u
Tano3n, en 1, 2, 3n 4.
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ekosoeuja

EKOJIOLWKUA BAPAHA INPU INPO-
EKTUPAKE HA XUWOPOEHEPIET-
CKM NMPOUN3IBOOAHMU

KAMNALIMTE

M CTEBOCKWU', aunn. en. uHx.
-« . i YCTATIETPOBA-ATAHACOBA?, dunin. en. UHX.
goH YAYLLIEBCKW®

'"CEUHI Kpe6c yHo Ki

2A. [T ENEM il

s ®akyamem 3a enekmpongikHika FUHGOPMaUUCKU MexHosIo-
2uu-Ckornje :

AMNCTPAKT

Bo epynama Ha 06Hosnugume U380puU Ha eHepauja, 0C8EH corlapHama, eemepHama u 2eomepmasiHama eHep-
euja, crnara u xudépoeHepaujama. XudpornomeHuyujasom e Hajooeepriug, €KOHOMCKU Hajucraamiue U eKonoWKU Hajqducm
8U0 Ha eHepauja. Xudpo efnekmpaHume umMaam Hajeucoka orepamusHa egpukacHocm 00 cume ro3Hamu €/1eKmpo —
Mpou3800HU cuCmMeMU.

U nokpaj moa wmo xudpoeHepaujama e Hajqyucm 8ud Ha eHepauja, mpemmaHom 00 eKoslowkKa 2riedHa moyka
e edeH 00 bmHume ycnosu npu epadene Ha edHa xudpoerekmpaHa, a 80 HEKOU cry4Yau moj gpakmop moxe 0a bude u
02paHu4ysayKu.

Bo 0eoj mpyd Ke budam npeseHmMupaHu ekorowkume bapara rnpu npoekmupare Ha XudoeHep2emcKu
objekmu 800ejKu 2puxka 3a cume mexHUYKU acreKkmu, Hacrprnomu cume periegaHmHuU 3aKOHCKU U rpasHuU peaynamusu
3a moj mun Ha epadba.

I
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npodosnKkeHue o0 MUHamuom 6poj

ekosqozauja

ENVIRONMENTAL REQUIREMENTS FOR DESIGNING CAPACITY OF HYDROPOWER
PRODUCTION

Vasko STEVOSKI, GEING Krebs und Kifer International

Dragica USTAPETROVA-ATANASOV.
Anton CHAUSHEVSKI, Facul
Technologies - Skopje

ABSTRACT

The group of renewable energy sources, except solar, wind and geothermal energy, also includes hy-dropower
energy. Hydropotential is the most trusted, economically most cost-effective and environ-mentally cleanest type of energy.
Hydro power plants have the highest operational efficiency of all known electro-production systems.

Although hydropower is the cleanest type of energy, treatment from an environmental point of view is one of the
most important conditions in construction a hydropower plant, and in some cases that factor can be limiting.

In this paper will be presented the environmental requirements for the design of hydropower facilities, taking
care of all technical aspects, contrary to all relevant law and legal regulations for this type of construction.

4. BJIE3HW NOOATOLIXA 3A AHAJTTIU3A HA
BITMJAHUETO HA TPAOBATA HA XUOPOEHEP-
FETCKUOT OBJEKT BP3 OKOJIMHATA

BnvjaHunjaTa Bp3 XMBOTHaTa cpeauHa BO
TEKOT Ha NPOLEeCOT Ha OLeHa Ha BnujaHujaTa Bp3 K-
BOTHaTa CpeAnHa ce oueHyBaaT BO KOHTEKCTOT Ha
nogpadvjeTo Ha BIvjaHME Ha XuapoenekTpuyHata
ueHtpana. Tue rn ondakaar:

. lNpoekmHo rnodpadje
. Onuc Ha npoekmom
. lNpeaned Ha anmepHamusgu

- XKusomeH yukryc Ha npoekmom

- TexHUYKU ornuc Ha rnpoekmom

00 000 000000000000 0000000000000O0O0C0O0CO0CO0COCO® OO

- CnieyugbuyHocmu rnpu Hadepadba Ha
rnocmoeyka xuopoeriekmpaHa

. Onuc Ha nocmojHUmMe cmpykmypu

. [Mpuchakar-e Ha KOHUeNnmM 3a rnpowupysaHe
Ha XE

. AHanusa Ha XE 3a epeme Ha epadba u 3a

epeme Ha ekcrijioamauujama
Onwuc Ha nokaumja

MHory 6uTeH enemeHT Npu NpoLeHKaTa npo-
€eKTHOTO nogpadvje e wrto nogobap onuc Ha noka-
umnjata. OnNMcoT Ha nokauujaTa 3ano4vHyBa co npukas
Ha onwITUHAaTa Kage ce nnaHvpa ga ce ogsmBaar npo-
eKTMHUTE akTMBHOCTU. TOYHO ce AeduHMpaarT rpaHu-
LUMTe Ha onwTMHaTa, NOCTOeYKUTE BOAEHM PECYpPCH

I
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Tabena 1.1. Kapakmepucmuku Ha xudpoeriekmpu4Ha
ueHmparnae

nﬂpﬂ-"tmﬂ B'mjl.lil.'li"l' B MADAMETADGOT

LA ) ke

1 ) m/sec

o fojgpadie

EM.IIHH[ CUIHIIEN IDTEE

e Tuanpan npoTes Q= 1) m'isee

ora wa asdar | npenan { ymasl /) m He,

0T 0 MAHICER 3pas { Tyndnma) i )m .
osogen nenomo (GRP uessn o 200mm) L ={}m
LpyTo najg Hy= { Y
Herto naa Ho ={ Ym
Hncraanpans mokioct P = { 1kW
it 0 [DOICIOAC TIND E =i 1MWh

Cnuka 1.4 Mukpornokayuja Ha npoekmHama obsacm

Ko goaraat / noMuHyBaaT HM3 OMWITUHATA, Kako 1
cuTe HaceneHu mecTa Bo Toj gen. WcTo Taka, oa
acrneKT Ha XMBOTHa cpeanHa MHory € 6uteH cakrtoT
Janv nokauujarta rpaHu4m co apyra gpkaea, OqHOCHO
Janv npoMeHuTe OBAe Ke BnvjaaT Ha NpoMeHuTe
nocre rpaHuuara.

MoToa, geTanHo ce onuwyBaaT CUTE BOAEHM
noTeHuumjanu BO TOj PErMOH, HMBHATa NOBP3aHOCT U
BoAeHu kanauutetu. bugejkn cranysa 36op 3a no-
CTOEYKN PEKM U e3epa TOYHO ce AedunHMpa NoTeH-
unjanot 3a pubonoB, NpOM3BOACTBO Ha pubw,
BOLOCHabayBawe Ha OKOMHUTE MECTa, HO U MOTEH-
LnjanoT 3a pa3Boj Ha Typu3amoT. Bo getanu ce gasaar
OOMKMHUTE U FONEMUHNTE Ha PEKUTE, KaKo U rofiemu-
HaTa Ha akymynaummTe KOu ce HaoraaT BO TOj PEr1OH.

Ce pedumHupa:

. Cnusom Ha pe4HuUme Kopuma co 3ghamHuHa
Ha nospwuHama (km2)

. [Mpoce4Ho 200uwHO rMPou3800CME0 Ha 8pPHe-
KU (mm 8pHexu)

eHepz2emuka 121/2020

eKkosqiozauja

Cnuka 1.5 leoepagpcka kapma Ha criugHoOmo nood-
padje Ha pekama LipH Jpum

. CpedeH 2oduweH npomok (m3/s)

. Konu4uHa Ha 8oda 80 cpedHO enaxHa 200uHa
. KonuyuHa Ha eoda 80 cyuwHa 200uHa

. lNocmojaHocm Ha npomokom

. Koza ce jasysa makcumanHuom rnpomok

. Koza ce jagysa mMuHuUMasHUOmM rpomokK

OcBeH ropeHaBeeHUTe napameTpu AetanHo
ce JaBaT KapakTepuCTMKMTe 3a:

. XudpoeeorowKu KapakmepucmuKku Ha mepe-
Hom

. CeusMo-meKmMOHCKU KapakmepucmuKku Ha
Jiokayujama

. lNousa u eposuja

. BoodHu npomouu 6o npoekmHama obnacm

. Keanumem Ha 8030yx

. Knumamcko memeporniowku Kapakmepu-
cmuku

. BawmumeHu nodpayja

. HacerneHue u coyuo eKoHOMCKU ¢hakmopu

5. BIIMWJAHUE HA NPOEKTOT BP3 XXUBOT-
HATA CPEOVHA

MpenBuaoeHUTE akTUBHOCTM 3a rpagba Ha
HOBa XMOPOENEKTPUYHA LieHTparna unm npoMeHa Ha



Ha4YMHOT Ha paboTewe Ha AorpagyBaHaTa Xuapo-
enekTpuyHa LeHTpana mopa Aa rv ucnonHysaar ba-
pakaTta Ha MakedoHCKOTO 3akoHogaBcTBO UM EY
OVPEeKTUBUTE KOW Ce OOHeCyBaaT Ha XuMBOTHaTa cpe-
AWHa, Taka Aa BUCOK CTerneH Ha 3awwTuTa Ha obna-
CTUTe BO XWBOTHaTa cpeavHa u MmegmymuTe Mopa aa
Ce NCMOonHM 3eMajkn rv Bo NpeaBug UCTO Taka U co-
unjanHuTe acnektu/6apara.BnvjaHneto Bp3 XnBOT-
HaTa cpefvHa of BakoB TWM Ha NPOEKTHW aKkTUBHOCTU
e cybnumar of Tpu BUAOBU HA aKTUBHOCTM:

. lModzomeumernHa ¢hasa (nodzomoeka Ha me-
peHom 3a KOHCmMPyKmMUgHUMe aKkmueHocmu);

. KoHcmpykmueHa ¢hasa — npedsudeHu epa-
0exxHuU akmusHocmu 3a epadba u/unu Hadepadba Ha
Karnayumemom Ha xudpoesiekmpuyHama ueHmparna;

. OnepamusHa ¢ha3a.

BnivjaHvjata og npeaBuaeHUTE NPOEKTHU ak-
TMBHOCTM Bp3 BMOONBEP3NTETOT Ce oYeKyBa Aa buaat
n3paseHn caMo OHaMy Kafe ce nnaHuaaT rpagex-
HUTE aKTUBHOCTM W €BEHTYasTHO N0 TEYEHNETO Ha pe-
KaTa kafie ce o4YeKyBa Aa MMa NPOMEHMN.

6. NMPOIrPAMA 3A 3ALUTUTA HA XXUBOTHATA
CPEOVHA

CucrtemoT 3a ynpaByBat€e CO 3aluTuTata Ha
XMBOTHaTa cpeduHa M couujanHaTa OKOnMHa npe-
TCTaByBa MOCTEMNEHO YCOBpPLUYBake OAHOCHO NoJo-
OpyBake Ha XMBOTHaTa cpeguHa M couunjanHarta
oKkonvHa. [NoBEKeTO NMPOEKTHM aKTMBHOCTM MMaar no-
TeHuuWjan ga cosgagat BrivjaHuja Bp3 X1MBOTHaTa cpe-
OWHa 1 BPp3 colmjanHaTa okonvHa. TaksuTe BnunjaHuja
MOXaT Ja Bapupaat of, He3HadajHU 40 BMCOKO 3Ha-
YajHM 1 O KPaTKOPOYHM 40 OOSITOPOYHU.

CKopo cuTe BrivjaHuja Mmoxat ga bugat Hama-
NEeHV Npeky MMNIEMEHTMParEe Ha edpekTUBHO Noao-
OpyBare/Mepku 3a yonaxysame.

EdektuBHMTE MeEpkn 3a ybnaxyBamwe ce
OHVeE, KOU Ce Au3ajHupaHu 3a HamarnyBahe Ha no-
CTOEYKUTE Unu NpeaBuaeHu BnunjaHnja og noegnHeu-
HUTE aKTMBHOCTU. Mepkute 3a ybnaxyBarwe Moxar
Oa bugat edheKkTUBHU camo AOKOSKY Ce NpUMeHyBaaT
COOIBETHO WM [JOKONKY Ce BOCMNOCTaBMW criefieke Ha
HMBHaTa MMNNeMeHTauuja, 3a Aa ce ocurypa geka
MepkaTa pesynTupa co NnaHUpaHuoT edekT.

Bo 3aBWCHOCT 0 TOa KaKBO € BNnjaHNEeTo BP3
XMBOTHaTa cpeauHa, Taka U MepKuTe, O4HOCHO Mpo-
rpamara 3a 3allTUTa Ha XMBOTHaTa cpeanHa MoXe Aa
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ce nogenv Bo TpW Aena: MepKu 3a 3alltuTa npu nog-
roTBMTENHa hasa, MepKM 3a 3aliTUTa BO KOHCTPYK-
TMBHa da3a U Mepku 3a 3alTuTa BO onpeTaTuBHa
¢asa. Toe ce ogHecyBaaT Ha:

. Mepku 3a 3awmuma Ha 8030yxom 00 3aea-
Oysar-e
. Mepku 3a sawumuma Ha rio4ysa
. Mepku 3a 3awmuma 00 6yyasa
. Mepku 3a Hamarysaw-€ Ha efiujaHujama Ha
buodusepaumemom
. Ynpasysare co omnadom
7. 3AKNYYOK

Co nocTojaHOTO 3rofieMyBare Ha LieHUTe Ha
€HepreTcKNTE pecypcu N eHeprujarta, kako u gaktot
3a OrpaHu4eHun pecypcu Ha hocunHm ropmea, umMne-
paTvMB BO EHEPreTCKMOT pa3Boj NPeTCTaByBa 3a4yBy-
Bakbe Ha eHeprvjata co BOBedyBake MeEpKM 3a
eHepreTcka epuKacHOCT, a nocebHO BO HAcoKa Ha 3a
LUTMTA Ha XMBOTHaTa cpeaunHa. Ce noBeKe pacTe cBe-
CTa 3a BaXHOCTa 3a HamaryBake Ha MOTpoLLyBay-
KaTa Ha eHepruja v sronemyBakbe Ha ynotpebarta Ha
OBGHOBNUBWTE M3BOPW HA eHepruja, kage LTOo COo Hajro-
NieM MPOLEHT € BKITyYeH XnaponoTeHumjanoT u ce-
Kako HamasnyBake Ha eMUCUNTE Ha MONYyTaHTU U Ha
COy. BrivjaHWeTo BP3 KBANMUTETOT Ha XMBOTOT MOXeE
Aa ce BUAW Nnpeky Tpu obnacTu:

1. BnujaHunja Bp3 3awTuTtaTa Ha XKMBOTHaTa cpe-
OUHa;

2. EKOHOMCKO BrnujaHue;
3. CoumjanHu BnujaHuja.

EBponckata komucuja ma noaroTBEHO eHep-
retcka ctpartervja Ha EBponckarta yHuja (EY ctparte-
rmja) og 2020 rogumHa, BO KOja ce Harnacysa
notpebarta of NpoMeHa BO eHepreTckaTta nonutuka
BO EBpona, a akUeHTOT € 3a ehnKacHO KOPUCTEHE Ha
eHeprujata. Yrnorata Ha nonutukata n EesponckaTta
YHUWja MMa KIy4YeH NpuaoHec BO NOCTUrHYBaH-ETO Ha
oBue uenu. Llennte Ha oBaa eanHCTBEHa NonuTUKa
3a 2020 roguHa ce:

* 20% 3a Hamarlysawe Ha eMucuume Ha cmakirie-
HUYKU 2acosu,

» 20% 3a rpoussodcmeo Ha eHepauja 00 obHoenusu
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useopu,

* 20% 3awmeda Ha 10% obHoenueu u3eopu Ha eHep-
euja 80 eKyrnHama rnompolwlysayka Ha eopusa 3a
mpaHCcnopT Ha eHepruja.

HonropoyHnte mepkn go 2050 rogmHa ce ge-
duHupaHn co nocebeH gokymeHT "Energy roadmap
2050". Ctparervja Ha EY geduHupaHa net npmopu-
TETW Ha EHEPreTCKNOT CEKTOP:

1. MocTurHyBawe Ha eHepreTcku ecdukacHa EB-
pona

2. MpageH-e Ha BUCTMHCKM NaHeBPOMNCKU UHTErpu-
paH eHepreTcku nasap

3.3ajakHyBal€e Ha NOTpoOLIyBayYMTe U MNOCTUTHY-
Bake Ha HajBUCOKO HMBO Ha 6e30egHOCT M 3a-
wTuTa

4. 3ajakHyBatbe Ha nupgepcTtBo Ha EBpona Bo
eHepreTcKa TexHosiornja u MHoBauumu

5. 3ajakHyBale Ha HagBopellHaTa no3uuuja
eHepreTcKMoT nasap Ha EBponckara yHuja (EY).

O6HoBMNMBaTa eHepruja e 3Ha4yaeH akTop Ha
€BPOMNCKMOT EHEPreTCKM Nasap, OCBEH LUTO MMa No3u-
TMBHMW EKOMOLLKM e(peKTU, UCTO Taka ja 3roriemyBaar
1 eBponcKaTa KOHKYPEHTHOCT NPEeKy CO31aBaH-e HOBU
WHOYCTPUM U eKOHOMCKM pacT. EBponckaTta YHuja ja
npusHa eHepreTckata euKacHOCT Kako efHa of
KNy4YHUTE eNeMeHTU 3a NOCTUrHyBak-e Ha LenuTe Ha
OLPXNMBMOT pasBoj Ha eHeprujata. EHepreTckaTta
edmKacHOCT e UCTO Taka, efeH o MexaHu3MuTe 3a
nogobpyBare Ha 6e36eaHOCTa Ha cHabayBaHETO CO
eHepruja. 3aTtoa, EY ja noctaBm uenta HamanyBamwe
Ha noTpoLuyBaykaTa Ha eHepruja 3a 20% Bo 2020 ro-
OnHa BO cnopenba co cueHapuoTo Ha pedepeHTHa
noTpoLLyBaYKa.

Bo TOj KOHTEKCT UCKOPUCTYBaHETO Ha XMAPO-
eHeprvjaTa 3a3emMa B1COKO MECTO BO AEMOT Ha UCKO-
puCTyBake Ha OGHOBNMBMTE M3BOPU Ha eHepruja. bes
pasnuka fanu ce pasrnegyBa usrpagba Ha ronemu
XMOPOENEKTPUYHUN LEHTPanu unm narpagba Ha Manm
XMOPOENEeKTPUYHN LieHTparnm Yyekopute kou Tpeba aa
ce npojaaT ce uctu. TexxmHaTa Ha camaTta aHanusa
nak 3aBWCK O roflemMmuHaTa Ha XUapoenekTpuyHaTa
LeHTpana.

MepkuTe Kou noHaTamy TpeGa aa ce npes3se-
maT ce BO rofieMa mepa pasnuyHu uaejku cute Tne
3aBucaT oA KanauuTeToT Ha enekTpaHaTa W Noka-
uvjaTa kage Taa Tpe6a aa ce rpagu, noctoevkaTa UH-
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hpacTykTypa 1 JOCTaNHOCT Ha nokauujata, ypbaHu-
3MpaHoCTa Ha noLuMpokaTa obnacT UTH.

Moxe Oa ce 3aknyyu geka noTeHuujanute
BNWjaHuja BP3 NpMpoaHaTa cpeavHa npu nsrpaaba Ha
Manu XaopenekTPUYHN LieHTpanu ce 3aHemaprvsm
BO criopeata Co CrNYHN ePeKTU Npean3BUKaHN of ro-
NemMnTe XMAPOENEKTPUYHMN LIEHTPaIN.

OcBeH TOa LUTO HMBHATA LieHa € MHOTY MOKOH-
KypeHTHa BO cropenba co ronemute Xxmapoerek-
TPUYHM LEHTpanu, of eKomnolwlka rrnedHa Todka
ManuTe XMApPOENeKTPUYHN LieHTpanu ctaHyBaar ce
noaTpakTMBHM BO cnopenba co ronemute. Ho og
eHepreTcka rnefHa Todka, HMKako He cMee Ja ce 3a-
Hemapwu aKkToT Aeka CO rofieMuUTe XUapoenekTpuyHu
LeHTpanu ja 3ronemyBamMe UHCTanvMpaHaTa MOKHOCT
Bo EE cuctem, ce o6e3benysa curypHo cHabayBare
CO eHepruja Ha cuTe KaTeropum NOTPOLLYBaY4M BO paM-
KUTE Ha COMNCTBEHATa ApkaBa, MoXxe NodrekcnbnnHo
Aa ce MeHauupa co BoouTe BO Nepuoam Ha BUCOKU
noTteun BO akymynauunte, co uen 3Ha4nTenHo Hama-
nyBake Unu n3berHyBare Ha NPernme UTH.
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STEAM TURBOGENERATOR SET IN COOGENERATION ON BIOMASS
 WITH POWER OUTPUT FROM 300 kWel TO 10 MWel

» r-""_',_ .

TTK d&ﬁlﬂl‘l! manufactures and Instaltu BE-TO GLINA - first power plant with Croatlan project, equipment
and commissloning.

- Steam turbine with base plate, gearbox COOGENERATION PLANT ON WOOD BIOMASS 1,2MWe + 4MWI
Technical data: Etsamn pressure of reguiated exdraction: 3 barm

and oll system Sleam inlet prossure: 35 barm Steam pressure af turkine sxhaust 0.1 bam
- Electric generator Steam inlet tempersiure; 350 *C Electric power output 1.2 MWl
Steamn inlet quantity: Both Turbine heat culput: 4 MW

- Water cooled vacuum condenser
- Steam turbine electronic regulation Turbogenerator set
and protection syslem .

- Regulated or unregulated non-retum -
valve on turbine extraction

- Forced exhaust valve on turbine
exhaust pipeline

- Condensate pumps

- High pressure boiler feed pumps

- Cooling water pumps

- Steam vacuum ejector

= Equipment erection and inaulation

- Equipment commissioning

- Crew training

- Spare parts and long term service

TURRINE CROSSECTTONAL VIEW from 2,0 to SHW

ADVANTAGES OF TTK TURBINES:

- reliable and modem turbine design of
new ganeration

- Internal furbine efficiency up to 85%

- small maintenance costs

- service vicinity and quick respanse time

- continuous crew tralning programs

- good parinership with investors

- eco-friendly technology

- turbine overhaul only after 8 years

- life expectany minimum 40 years

- turbine has powerfull heat output from
3 1o 18 bars, temperatures from
135°C to 360 °C

- plant doesn't have a "black box™

TURBINE WORKS Ltd. . (R ¥y
CROATLA z
ﬁ F « e-mail: info@ttk.hr, Fax: 047 648 571 43

web:  www ttk.hr




JIECHO BO 1BA HEKOPA
evhonline.mk

MpujaBeTe ce 3a
efleKTPOHCKa cmeTKa.

Mnatete cmeTka 6p30 Ge3
perucTpaumja.

Peructpupajte ce Ha
~Moj EBH Xome" u:

- MpoBepeTe BKyneH JONT
nnakajte cmeTkun 6e3 nposw3vija
nobapajTe NoTBpAa 3a ynnaTa

vovo¥

npesemeTe KOMuu of CMETKU 04
nocnegHuTe 12 meceumn

“MajTe yBUL BO CUTe
OHNajH TPaHCaKLMK

v

- PeruncTpupajte egHo Hpouo Ha
noBeKe Nponm

- perucTpupajte noseke bponna
Ha efieH npou
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