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One of the largest universities in the South Caucasus Azerbaijan State University of Economics

(UNEC) was founded in 1930. UNEC has 9 faculties, more than 18,000 students and masters in
21 specialties. There are more than a thousand teachers, 77 professors, 326 associate professors.

More than 850 students and masters from 12 countries study at UNEC.

1930-cu ildo osas1 qoyulmus Azorbaycan Dévlet Igtisad Universiteti (UNEC) Conubi Qafqaz
olkolorinin on iri ali tohsil ocaqlarindan biridir. UNEC-do 9 fakiilto foaliyyat gostorir, 21 ixtisas
tizro 18 mindon ¢ox talaba vo magistr tohsil alir. Mindon ¢ox miisllim, 77 professor, 326 dosent
caligir. Burada diinyanin 12 6lkasindon olan 850-don ¢ox toloba vo magistr tohsil alir.

Cox zongin tarixa sahib olan Universitet hazirda 90 illik yubileyini ugurla qeyd edir. Burada
goriilon hor bir ugurlu foaliyyst, yeni-yeni layiholorin hoyata kegirilmosi hom do giinii-giindon
mohkomlonon giicli bir 6ziilo asaslanir. 90 ildir ki, universitet ailasinin har bir tizvii 6hdssinog
diison vazifani layiginca yerino yetirmays vo daha boyiik ugurlar namine azmlas ¢alismisdir.

Bu, universitetin 90 illik tacriibasi va tarixidir.



ISSN: 2674-4562; E-ISSN: 2674-4597 DOI: 10.36962/ENEC002022020

PROCEEDINGS OF UNEC ENERGY ECONOMIC RESEARCH CENTER
UNEC ENERJI IQTISADIYYATI MORKOZININ XOBORLORI

VOLUME 02 ISSUE 02 2020 CiLD 02 BURAXILIS 02 2020

AZERBAIJAN, BAKU 2020



E N E C 0 ISSN: 2674 - 4562, E — ISSN: 2674 - 4597; DOI: 10.36962/ENECO
_ - " PROCEEDINGS OF UNEC ENERGY ECONOMIiC RESEARCH CENTER
KON XODoR okl AL UNEC ENERJI iQTiSADiYYATI MORKOZIiNIN XOBORLORI

ROCEEDINGS OF ENERGY ECONOMIC CENTER

Editors-in-chief: Elshan Hajizade
Deputy of Editor-in chief: Namig Isazade
Bas Redaktor: Elson Hacizado

Bas redaktorun miiavini: Namiq Isazado
Executive Secretary: Esma Ismayilova
Mosul Katib: Esma Ismayilova

©Publisher:"'University of Economics".I/C 170009128 1.UNEC,Energy Economics Center. (Azerbaijan)
©Nosriyyat:"Igtisad Universiteti". VOEN 1700091281.UNEC, Enerji Iqtisadiyyati Morkozi.(Azarbaycan)

Director: Elshan Hajizade. Doctor of Economic Sciences. Professor.

Direktor: Elson Hacizads. Iqtisad Elmlori Doktoru. Professor.

Deputy of director: Namig Isazade. PhD in Business Administration.

Direktor miiavini: Namiq Isazado. Biznesin Idaro Olunmast iizra. PhD.

Registered address: 6, Istiglaliet street, Baku, Azerbaijan, AZ 1001

Qeydiyyat iinvani: 6, Istiglaliyyat kiic. Baki Azarbaycan, AZ1001

©Editorial office: 6, Istiglaliet street, Baku, Azerbaijan, AZ 1001

©Redaksiya: 6, istiglaliyyat kii¢. Baki Azarbaycan, AZ1001

©Typography: "University of Economics" Publisher. I/C 1700091281. Energy Economics Center.

(Azerbaijan)

©MBotboa: "Igtisad Universiteti" Nosriyyati. VOEN 1700091281. Enerji Iqtisadiyyati Morkozi.

(Azorbaycan)

Registered address: 6, Istiglaliet street, Baku, Azerbaijan, AZ 1001

Qeydiyyat Unvam: 6, Istiglaliyyat kiic. Baki Azorbaycan, AZ1001

©Publisher: LTD International Research, Education & Training Center. (UK, London),
CIN 12224486

©Nosriyyat: LTD Beynolxalq Tadqiqat, Tohsil & Tolim Markazi.

Director and shareholder: Alexandra Cuco. Lawyer. Portugal.

Direktor va Payc¢i: Aleksandra Kuko. Hiiqugsiinas. Portuqaliya.

Deputy and shareholder: Namig Isazade. PhD in Business Administration.

Direktor miiavini vo Payci: Namig Isazade. PhD in Business Administration.
©Editorial office / Redaksiya: 71-75 Shelton Street, Covent Garden, London,

WC2H 9JQ, UK.

©Typography/Matboa: LTD International Research, Education & Training Center. (UK, London).
Registered address/Qeydiyyat Unvmi: 71-75 Shelton Street, Covent Garden, London,
WC2H 9JQ, UK.

Telephones / Telefonlar: +994 55 241 70 12; +994 51 864 88 94

Website/Veb sohifa: http://sc-media.org/

E-mail: gulustanbssjar@gmaill.com, sc.mediagroup2017@gmail.com

"v,-"’ﬁ’:"\

!i: % B commany numeER 1222 s

iy IIIRETC
%, s o T TeR @ TRARING CENTER

S ’

©UNEC, LTD IRETC. All rights reserved. Reproduction, store in a retrieval system, or transmitted in any form, electronic, mechanic photocopying of
any publishing of the journal permitted only with the agreement of the publishers. The editorial board does not bear any responsibility for the contents of
advertisements and papers. The editorial board’s views can differ from the author’s opinion. The journal published and issued by The Southern
Caucasus Media.



ISSN: 2674-4562; E-1SSN: 2674-4597
VOLUME 02 ISSUE 02 2020

TABLE OF CONTENTS / MUNDORICAT

Elson Hacizads
ELEKTROENERGETIKA SEKTORUNDA ISLAHATLAR VO MILLI ENERJI
TOHLUKOSIZLIYININ DAVAMLI TOMINATI STRATEGIYASI .ooovveeeeeeeeeeeeeeeeeeeeeeeveeaees 04

Lamara Qoqgiauri
TYPES AND STRUCTURAL PECULIARITIES OF ECOSYSTEM ......oviiiiiiiiieieieee 12

Khatia Udesiani
SMALL AND MEDIUM ENTERPRISESDEVELOPMENT TRENDS AND CHALLENGES IN
GEO R G A . e 21

Israfil Boxtiyarov

MULTIMEDIA XiDMOSTLORI GOSTORILORKON MOLUMATLARIN EMALI SISTEMININ
ONGOLO DAVAMLILIQ GOSTORICILORININ YAXSILASDIRILMASI METODLARININ
HES) D10 ) (0] SRR 28

Tahir Cafarov
ELEKTROENERGETIKA SEKTORU YENI ISLAHATLAR MORHOLOSINDD ....cccooveeveeen. 34

Roana Haciyeva, Diirdans Riistamova, Almaz Mehdiyeva . . o
OLCMO NOTICOLORININ DOQIQLIYININ ARTIRILMASI MoQSoDI ILo VIRTUAL OLCU
CIHAZININ TODQIQI VO YARADILMASI ......covviviiierieiieieeeieseie e ssessssessssssssssssassssessans 43

Noabiyev Rasim, Abdullayev Anar, Qarayev Qadir
PILOTSUZ UCUS APARATLARINDA HIDROGEN 9SASLI YANACAQ
ELEMENTLORINDON ISTIFADONIN XUSUSIYYOTLORI .....cocovviviiiicceeeece e 52

ENECO PROCEEDINGS OF UNEC ENERGY ECONOMIC RESEARCH CENTER



4

ISSN: 2674-4562; E-ISSN: 2674-4597
CIiLD 02 BURAXILIS 02 2020

ELEKTROENERGETIKA SEKTORUNDA iSLAHATLAR VO MILLI
ENERJI TOHLUKOSIZLiYININ DAVAMLI TOMINATI STRATEGIYASI

Elson Hacizado

Azorbaycan Dovlot Igtisad Universiteti “Enerji igtisadiyyat: morkozinin rohbori. Iqtisad elmlori
doktoru, professor.

Email: elshan@hajizada.com

XULASO

Diinya iqtisadiyyatinin inkisafinda elektroenergetikanin aparici rolu danilmazdir vo onun shomiyyati
daim artmaqdadir. Azorbaycan Respublikasininda da elektroenergetikanin inkisafina boyiik diqqot
yetirilir. Hazirda 6lkeonin elektroenergetika sektorunda aparilan islahatlar darinlogorak yeni tokmil
moarhoaloys daxil olmaqdadir. Homin islahatlar strateji xarakter dasiyaraq ohalinin elektrik enerjisi ilo
tochizatinin yaxsilagsmasina, iqtisadiyyatin inkisafinin vo milli enerji tohliikesizliyinin davamli
tominatina yonolmisdir. Onlar 6z baslangicini Azorbaycanin timummilli lideri Heydor Oliyevin
enerji siyasotindon almis vo hazirda Respublika Prezidenti conab ilham Oliyev torafindon ugurla
davam etdirilir. Hoyata kegirilon enerji siyasati vo goriilon tadbirlar noticasinds 6lkoads elektroenerji
tohliikesizliyi tam tomin olunmus, Azarbaycan bu sahods do ixracat¢1 6lkaya gevrilorak, elektrik
enerjisinin olgatanliq omsalina géro diinyada ikinci yerds qorarlasmisdir. Olkonin elektroenergetika
sektorunda aparilan bu islahatlar mozmunca hom do elmi-todqiqat aktualligi kosb edir. Biitiin
bunlarin elmi tohlili vo gqiymatlondirilmasi moagals todqgiqatinin ana xattini toskil edir.

Acar sozlor: elektroenergetika, borpaolunan enerji, enerji strategiyasi, enerji effektivliyi,
elektroenerji tohliikosizliyi

GIRIS

Miiasir diinya iqtisadiyyatinin inkisafinda energetikanin altsistemi olan elektrik enerjisinin istehsali,
otlirtilmoasi va satis1 proseslorini 6ziindo birlogdiran elektroenergetikanin rolu daim artmaqdadir. Bii
reallig bas vermis biitin dord sonaye inqilabinda da eyni tozahiirliidiir. Kiitlovi istehsalin
miqyaslariin artmasit va inkisafinin genislondirilmasi ilo sortlonon ikinci sonaye inqilabi iso mohz
birbasa elektrik enerjisino borcludur. Yasadigimiz istehsalin avtomatlagdirilmasi iigiin elektronika vo
informasiya texnologiyalarindan istifadoys asaslanan iiglincii sanaye inqilab1 vo hal-hazirda tosokkiil
tapmaqda olan istehsalin ultra avtomatlagdirilmasi, robot texnikasi vo siini intelektin biznesdo,
hokumatin isindo vo soxsi hoyatda genis totbiqini saciyyolondiron “Sonaye - 4.0” adlanan dordiicii
inqilabin da dasiyict giicli elektrik enerjisi ilo baghdir.

Elektroenergetika iqtisadiyyatin baza sahasi olaraq, ohalinin vo comiyyat hayatinin digar sferalarinin
inkisafinin da bilavasito baglica amili vo zoruri sortidir. Masinqayirma ilo yanast o, global
iqtisadiyyatda 6ziinamoxsus tomal togkil edir. Elektrik enerjisi istehsali 6lkonin iqtisadi potensialinin
dolay1 giic gostaricisi hesab olunur. Diinyanin 40% ilkin enerji resurslari elektroenerji istehsalina sorf
olunur.

Elektroenergetikanin vacib xiisusiyyati kimi onun mohsulunun - yoni elektrik enerjisinin sonraki
istifado tiglin y181lmamas1 ¢ixis edir. Elektrik enerjisinin istehsali elektrik stansiyasinin 6ziiniin
ehtiyaclar1 vo sobokodoki itkilori nozoro almaqla, zamanin hor aninda istehlak Olgiilorino uygun
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olmalidir. Ona goro do, elektroenergetika sabitlik, galicilig, fasilosizlik vo dorhal hoyata kegirilmo
xiisusiyyatliliyino malikdir.

Elektroenergetika 1890-c1 illordan - 9 milyard kVts elektrik enerjisi istehsali ilo inkisafa baglamigdir.
Saha lizra boyiik sigrayis 1950-c1 ildon baglangic almisdir. Hazirda diinyada hor il orta hesabla 25
trilyon kVts elektrik enerjisi istehsal edilir. Bu hocm 1970-ci istehsalindan 5 dofs, 1990-c1 il
istehsalindan 2,3 dofo vo 2010-cu il istesalindan iso 1,25 dofo yiiksokdir.

Azorbaycan da tobii enerji sorvotlorindon somorali istifado edorok oOziiniin elektroenergetika
sahoasindoki tohliikoasizliyini tomin etmis vo onu inkisaf etdirmokdodir. Bunun naticasidir ki, son 20 il
orzindo Olkonin elektrik enerjisi sistemi daha da giiclondirilorok 7 min MVt-a yiiksaldilmisdir.
Hazirda Azorbaycanda elektrik enerjisi istehsali orta hesabla illik 23-25 milyard kVts toskil edir.
Bunun 82-87%-o godari IES-lordo vo digor bir hissesi SES-lordos istehsal olunur. Bu siraya 2011-Ci
ildon baslayaraq, hazirda giicii 100 MVt-1 asan alternativ enerji sistemi do qosulmusdur. Bununla
bels, geyd olunmalidir ki, Azorbaycan, Ermanistan istisna olmaqla, elektrik enerjisinin biitlin region
dovlatloring Otiiriilmasi tizro tominath infrastruktur imkanlarina malikdir vo o, artiq bir nego ildir ki,
Tiirkiya, Rusiya, Iran vo Giirciistanla elektrik enerjisi miibadilosi aparir, homginin olahidda olaraq
Tiirkiyo, Giirclistan va bir sira Avropa dovlstlorine onun ixracini reallasdirir.

Olkodo elektroenerji tohliikosizliyinin tominatinda beorpa olunan enerji monbolorindon - BOEM
(kiilok, giinas, biokiitlo Vo S.) istifadonin genislondirilmosina do xiisusi 6nam verilir. Bu magsadla
yeni normativ baza formalasdirilir, xarici omokdasliq genislondirilir, inkisafin yeni hadoflorinin
direktivlori reallagdirilir. Biitiin bunlar iso asash agkilda elektroenergetika sektorunda da islahatlarin
yeni morholosini sortli etmis vo milli enerji tohliikosizliyinin davamli tominati {izro miivafiq
strategiyanin formalasdirilmasina zomin olmusdur.

Diinya elektroenergetikasi: realliqlar vo inkisaf perspektivlori

Hazirda hor il diinyada 110-120 milyard kVts elektrik enerjisino ekvivalent 15-16 milyard ton sorti
yanacaq miixtalif nov enerji novlorina ¢evrilir. Bu balansda karbohidrogen osashi resurslar yaridan
¢ox paya malikdir. Bununla belo, diinya ohalisinin Y/3-nin elektrik enerjisino ¢ixis1 tamamila yox,
digor Y/3-nin iso mohdud sokildodir. ®lbatto, mohdudiyyatlor hor il azalmaga meyillidir. Digor
torofdon is9, tolab yiiksalislori do moveuddur. Prognozlara goro, 2050-ci ilds elektrik enerjisino olan
tolobat 3 dofs artacaqdir. Lakin istehlak artimi 2 dofodon cox olmayacaqdir. Beynolxalq Enerji
Agentliyinin (BEA) moalumatlarina gora, 2030-cu ilds diinyada neft hasilati asagi diigacokdir.

Elektrik enerjisi istehsalinda, asason, anonavi istilik (/ES) vo su elektrik stansiyalarindan (SES) genis
istifado olunur. Bununla belo, hazirda XX osrin ortalarindan dovriyyayo qosulan atom elektrik
stansiyalarinin (AES) da rolu artmaqdadir. Hazirda on ¢ox elektrik enerjisi istehsalt Cin Xalq
Respublikasinin (23%) vo ABS-in (18%) paymna diisiir. Sonraki yerlori Yaponiya, Rusiya vo
Hindistan paylasir. Adambasina diison elektrik enerjisi istehsalina gora isa Norveg (28 min kVts),
Kanada (19 min kVts) vo Isveg (17 min kVts) 6n movqedo dayanirlar.

Hor bir 6lko movcud resurslarina vo bu kimi imkanlarina miivafiq olaraq hor hansi bir elektrik
stansiyasi tipino Ustiinliik verir. Norve¢do, Conubi Afrika Respublikasinda vo Polsada osason daha
¢ox SES-lor insa olunur, Fransada AES-lor, ABS-da, Rusiyada IES-lor iistiinliik toskil edirlor.
Elektroenergetika sahosindo diinya ixracatcilar1t olaraq Rusiya, Ukrayna, Macaristan, Fransa,
idxalatgilar1 olaraq ABS, Italiya, Niderland ¢ixis edirlor. Alternativ enerji monbolorindon istifadodo
iso ABS, Avropa Ittifaq1 vo Boyiik Britaniya on siralarda qorar tuturlar.

Enerji strategiyasi vo enerji tohliikasizliyi

Enerji tohliikosizliyi oksor iqtisadi inkisaf etmis Olkolordo pragmatik osasda milli enerji
strategiyasinin torkib hissosi olaraq toyinat alir. Enerji strategiyast milli enerji siyasatinin
konkretlogmosi vo bu c¢orgivado onun is¢i sonoadino ¢evrilmosini ifado edir. O, doqiq toyinatl
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foaliyyot mogsadlorino horokotin togkili metodlari ilo, zoruri resurslar vo miimkiin potensial imkanlar
miigabilindo nailolmani sortlondirir. Struktur kompozisiyada enerji strategiyasi plan, idareetmo
sonadlori, grafiklor, biidco vo digor bu kimi zoruri elementlori 6ziindo birlogdiron modernizasiya vo
kokli yenidonqurmanin faaliyyot proqrami olaraq ¢ixis edir. Bunlari osas gotiirorak, elmi
odobiyyatlarda vo homginin do ayri-ayr1  Olkolorin  milli enerji  strategiyalarinda enerji
tohliikasizliyinin asagidak: digor toyinatlar: da nozordon kegirilir:

Enerji tohliikasizliyi - movcud iqtisadi sorait tolobinds soroncamda zoruri komiyyot vo keyfiyyoatdo
enerjinin olmasi vaziyyatine inamdir;

Enerji tohliikasizliyi - votondagin, comiyyatin va dovlatin miihiim “enerji maraglarinin” daxili vo
xarici tohliikolordon miidafiasi voziyyatidir;

e Enerji tohliikasizliyi - milli vo beynalxalq saviyyads ictimai istehlakin enerji resurslart ilo
yetarinca va samaroali 6denilmasinda iqtisadiyyatin imkanlarinin mecmusudur;

e Enerji tohliikasizliyi - hoyat soraitinin vo soxsiyyatin inkisafinin, comiyyatin vo dovlatin,
sosial-igtisadi va harbi-siyasi stabilliyinin enerji resurslari ilo dolgun tominati, habels bu
cevrada daxili va xarici tohliikelora miigavimat gdstormok {igiin iqtisadiyyatin hazirhigidir;

e Enerji tohliikasizliyi - milli igtisadiyyatin miistoqilliyinin, onun sabitliyi vo dayanigliginin,
miitomadi yenilonmasi vo 6ziinii tokmillogdirmasi bacariginin tominatinin sort vo faktlarinin
macmusudur.

BMT-do akkredito olunan, nahong beynslxalq qeyri-kommersiya enerji toskilati “Diinya Enerji
Suras1” iso enerji tohliikasizliyini enerjinin mévcud iqtisadi soraitds, zoruri komiyyat vo keyfiyyotdo
gotiliklo saroncamda olmasi kimi sorh edir.

Enerji tohliikesizliyi 6ziiniin bu interpretasiyalar1 ilo yanasi, ham do bir sira olamot vo xassalori, o
ctimlodon struktur kompleksi ilo do forqlonir. Bu baximdan onu orazi, sosial, istehsal vo s. alamatloras
gora tosnifatlandirirlar. ©razi olamatliliyi qlobal, regional vo 6lka saviyyelorini, sosial alamat dovlet,
comiyyat, sosial qrup, ailo vo ford soviyyolorini, istehsal olamatliliyi 6lko iqtisadiyyatini, saholor
kompleksini, miiossiso vo sirkatlori ohato edir.

Biitiin bunlar1 tohlil edib qiymotlondirmaklo enerji tohliikasizliyi anlayisinin elmi aspekts daha
lakonik olan timumilogdirilmis terifini formalasdirmaq miimkiindiir. Beloaliklo, “Enerji tohliikosizliyi
enerji sisteminin funksional xassasi olaraq, enerji maraqlarinin daxili vo xarici tohliikalorden
qorunmasi vaziyyatini oks etdirir”.

Azarbaycan Respublikasinin elektroenergetika sektorunda inkisafin bashca hadoflori

Milli enerji sektorunda inkisafin yeni hadoflori enerji tohliikesizliyinin miihiim hissasi olan
elektroenergetika sahosindo do toraqqini stimullagdirir. Qeyd olunmalidir ki, XIX osrin 80-Ci
illarinds sonaye inqilabinin besiyi olan Avropanin oksar 6lkolorinds elektrik enerjisi olmadigr halda
Azorbaycanda elektrik enerjisi stansiyalar1 olmusdur. ilk SES 1880-1883-cii illordo Almaniyanin
“Siemens” sirkati torofindon Godoboyin Qalakond kondindo insa olunmus, 1895-ci ildo iso Bakida
Bayil sosesi iizorindoki “Bakinski dok”da ilk IES qurasdirilmigdir. Sonradan homin proseslor bir
godoar do genislondirilmisdir. Azorbaycan Xalq Cumhuriyyati illorindos iso bu islor dovlot siyasotindo
0z oksini tapmis, oavval sirf sonaye li¢iin nozords tutulan elektriklosdirmonin ictimailosdirilmosino
baslanilmig, xaricdo elektroenergetika sahosindo milli kadrlarin yetisdirilmasi isinin tomoli
goyulmusdur. Sovet hakimiyyati illorindo do bu sahado miihiim islor goriilmiis, regionun an bdyiik
enerji stansiyast - Mingagevir SES vo digor IES vo SES-lor istismara verilmis, 6lkonin enerji
siteminin baza strukturlar1 formalasdirilmig, miivafiq institusional tosisatlandirmalar aparilmisdir.
1969-cu il dirgalis vo yenidonqurma dovriindon baslayaraq, imummilli lider Heydor Oliyev
Azorbaycana rohborlik etdiyi miiddotds respublikamizda diger saholordo oldugu kimi, elektrik
enerjisi sisteminin inkisafinda da yeni morholonin baslangicina start verilmisdir. Homin dovr arzindo
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coxsayll yeni IES vo SES-lor istismara verilmisdir. Burada on boyiik hadiso iso Azorbaycan
energetikasinin inkigsafinda yeni morhalonin osasimni sortlondiron ulu 6ndor Heydor ©Oliyevin
tosobbiisii vo rohborliyi ilo tikilon giicii 2400 MVt olan “Azorbaycan” IES-in 1981-ci ildo ilk enerji
blokunun istifadoyo verilmosi olmusdur. Bundan sonra iso 1982-ci ildo giicii 380 MVt olan “Somkir”
SES istismara buraxilmigdir. Umummilli lider Heydor Oliyevin Azorbaycana rohborlik etdiyi ikinci
dovrdo do enerji sistemin inkisafinda misilsiz quruculuq islori hoyata kegirilmisdir. Bu tarixi
morhoalodo 1984-cii ildon tikintisi yarimg¢iq galmis “Somkir” SES-in davami olan “Yenikond” su
hovzosi vo SES-in insasit basa catdirilmisg, 330 kV-lug “Agcabadi”, 110 kV-luq “Bords”
yarimstansiyalarmm - YS vo 330 kV-luq “Azorbaycan ”IES, “Agcabadi”-"Imisli” elektrik verilisi
xotlorinin - EVX insas1 hayata kegirilmisdir. “Simal” IES-in yenidonqurulmasi da ulu énderin adu ilo
baglidir. Umumilikdo homin dévrdoe gériilon islor naticasinda 6lko iizre 3500 MVt-a yaxin generasiya
giicii iso salmmus, enerji istehsali toxminon 2 dofs artmigdir. Umummilli lider Heydor Oliyevin enerji
siyasoti Prezidenti Ilham Oliyev torofindon ugurla davam etdirilmis, 2003-2020-ci illor orzindo
Olkoda timumi giicii 2800 MVt-dan artiq 30-dan ¢ox elektrik stansiyasi, o cimlodon 2586,5 MVt
giiciindo 11 1ES, 133 MVt giiciindo 12 SES va giicii 130 MVt-dan artiq olan 30-dan ¢ox BOEM
toyinath stansiyalar tikilib istismara verilmis, uzunlugu min kilometrlorlo 6lgiilon elektrik verilisi
Xatlori ¢akilmis, 5 mindon ¢ox miixtalif gorginlikli YS insa edilmis vo yenidon qurulmus, oan son
elmi-texniki yeniliklora asaslanan rogomsal texnologiyalardan olan SCADA sisteminin totbiqi ilo
enerjisistemin idaroedilmasi asasli sokildo tokmillogdirilmisdir. 2019-cu ilds istifadoays verilon giicii
409 MV, illik istehsal giicii 3,2 milyard kVts olan “Simal-2” IES ham do gonaotcillik baximindan
unikallig1 ilo forglonir. Belo Ki, yanacaq sarfino (yiik rejimindon asili olarag 214-216 qram), faydali
is omsalinin 57,4 faiz olmasina va ekoloji somorasino gors bu stansiya Conubi Qafqazda yeganadir.
Ondan istifado ilo Baki sohari vo Bakiotrafi gasabalorin, timumilikdo iso Abseron yarimadasinin
elektrik enerjisi tochizatinin yaxsilasdirilmasi ilo yanasi, generasiya giiclorinin 6lko orazisindo daha
borabar sokildo paylanmasi da tomin edilmis, enerji potensialina olave gilic qatilmig, ixrac
hacmloarinin genislonmasinds yeni imkanlar yaranmigdir.

Olkodo BOEM hesabima istehsal edilon elektrik enerjisinin hocmi do artmaqdadir. 2019-cu ilda
homin enerji novii tizra istehsal 345,1 milyon kVts olmusdur ki, bunun da 103,2 milyon kVts-1 kiilok,
41,0 milyon kVts-1 giinas, galan 200,9 milyon kVts hissasi isa digor monbalarin payima diismiisdiir.
BOEM iizrs iglor Nax¢ivan Muxtar Respublikasinda da ugurla hoyata kegirilmisdir. Burada giicii 36
MVt olacaq Araz cay1 tizorindoki Ordubad SES-in yaxin vaxtlarda istifadoyo verilmosi ilo BOEM
izro qoyulus giic 128,4 MVt-a catdirilacaq vo naticodo Nax¢ivan MR-do enerjiys olan tolobat homin
monbolor hesabina tam tomin edilocokdir. Bundan slava, 6lko Prezidentinin miivafiq soroncamlari ilo
BOEM iizrs elektrik stansiyalarinin tikintisi ilo bagli pilot layiholorin hoyata kecirilmasi islorino do
baslanilmig, bununla bagli olagslondirici Komissiya yaradilmis, sahoys 6zol investisiyalar colb
olunmasi mogsadilo bir sira aparici beynolxalq sirkotlorlo anlasma memorandumlari imzalanmigdir.
Homg¢inin konkret olaraq Soudiyys Orabistaninin “ACWA Power” sirkati ilo 240 MVt giiciindo
kiilok, Birlogsmis ©rob Omirliklorinin “Masdar” sirkati ils isa 200 MVt giiclinds giinag stansiyalarinin
tikintisi ilo bagli layiho tokliflori {izra islor aparilmaqdadir. Biitlin bunlarla yanasi, yaxin golacokds
alavo olaraq daha 400-500 meqavat giic yaradan stansiyalarin va giicli 84 MVt olan “Surabad” Kiilok
elektrik stansiyasinin tikintisi ilo bagl layiholor do nozordon kegirilmokdadir.

Gortilon bu tadbirlar ohalinin va igtisadiyyatin elektrik enerjisi ilo tochizatinin yaxsilasmasina gox
mithiim tosir gdstormis, imumilikdo 2003-cii ildon sonra elektroenergetika sahosindo aparilan
islahatlar noticosindo Azorbaycan elektrik enerjisi tizro idxal¢1 6lkodon ixracatgi 6lkoayo ¢evrilmisdir.
Oton miiddot orzindo homginin sahonin iimumi inkisafi, o ciimlodon hiiquqi prosedurlarin
sadolosdirilmosi, soffafligin vo istehlak¢i momnunlugunun tomin edilmosi istigamatindo yeni
normativ-hiiquqi aktlar qobul olunmus, ganunvericilik bazas1 tokmillosdirilmisdir. Layihasi
hazirlanmis “Enerji resurslarindan somorli istifado vo enerji effektivliyi haqqinda” Azorbaycan
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Respublikasinin Qanunu gobul edildikdon sonra olkonin enerji sistemindo koklii institusional
dayisikliklor bag veracokdir. Onun osas moqsadi enerji resurslarindan effektiv istifadonin tomin
olunmasi, istirak¢ilarin arasindaki miinasibatlorin tonzimlonmosi, enerji resurslarindan istifadonin
miiasir tolab va standartlara uygunlasdirilmasi ti¢iin hiiquqi osaslar yaratmaqdan ibaratdir. Qabaqcil
beynolxalq tocriiboyo osaslanan bu Qanun iqtisadiyyatin modvcud inkisaf soviyyosi vo
perspektivlorini, habelo ohalinin rifah soviyyasinin yiiksoldilmoesini nozordo tutaraq, genis
multiplikativ effektlorlo miisayiot olunaraq milli enerji bazarinin genis aspekto formalasdirilmasina,
saha lizro soffafligin tomin edilmosine, hagsiz rogabstin aradan qaldirilmasina, genaotin bigimli
boliisdiiriilmoesno zomin yaradacaq, enerji auditi, enerji menecmenti vo enerji somaraliliyi kimi yeni
xidmat va sistemlarin totbiqini reallagdiracaqdir.

Azarbaycanda elektroenerji tohliikasizliyinin taminatimin baslica prioritetlori

Enerji resurslar1 ilo tominatliliq omsali baximindan Azorbaycanda enerji tohliikosizliyi tomin
olunmus hesab edilir. Bu tominatliliq tobii enerji resurslari, istehsal, noql vo logistika infrastrukturu
baximindan da yetorlidir. Olko iqtisadiyyat1 vo ohalisi mdvcud elektroenergetik potensialin halo ki,
yarisindan istifado edir. Karbohidrogen resurslarinin miqyasliligi ise Azorbaycanin ¢ox uzun illor
daxili ehtiyaclarinin yetorli tochizatina osas yaradir. Bundan basqga, bu resurslar holo ¢ox onilliklor
Olkonin ixrac strukturunda da ovozsiz kapital rolunda ¢ixis edocok vo iqtisadi inkisafi davaml
stimullagdiracaqdir.

Karbohidrogen resurslarindan savayi, Azorbaycan Respublikasinda digor tobii enerji monbalori do
yetarlilik va perspektivlik baximindan timidvericidir. Giinasli vo kiilokli orazi, coxsayli ¢aylar, termal
sular ayrica energetik monba kimi 6lkads alternativ enerji ehtiyatlar1 yaratmaga genis imkanlar agir.
Ilkin hesablamalar gdstorir ki, Azorbaycanda 27 min MVt-a yaxin borpa olunun enerji ehtiyati
mdoveuddur.

Biitiin bunlarla yanasi, o da vurgulanmalidir ki, 6lkanin tobii resurslar potensialinin XXI asr boyunca
istismar imkanli olmasina baxmayaraq, onlar da tiikonon aspektlidir. Bu iso Glkenin enerji
tohliikasizliyinin etibarli tomin olunmasimin davam etdirilmosindo digor alternativlorin bir araya
gotirilorok yeni strateji planda aktivlosdirilmosini sortlondirir. Elektronergetika tohliikasizliyinin
etibarli tomin olunmasimnin mohkomlondirilmoasindo istehsal vo infrastruktur kompleksindoki
islahatlar davam etdirilmoali vo bu istigamotdo daha modern sistem qurulmalidir. Digor torafdon
BOEM-in iimumi enerji balansinda pay1 2 faizdon bir qodor az toskil edir. Bu iso o demakdir ki,
6lkonin barpa olunun enerji potensialinin hals ki, 0,5 faizindon istifads olunur. Bundan basqa, enerji
genaotcilliyi va enerji effektivliyi mosalslori do hallini gézlomoakdadir. Bu sahods genis institusional
islahatlar aparilmasina, yeni infrastruktur quruculuguna, az enerjitutumlu qurgulardan istifadonin
genislondirilmosing, itkilorin azaldilmasina, enerji auditi institutunun yaradilmasina, yeni binalarin
insaasinda enerjiyo qonaot todbirlorinin goriilmosino vo bu istigamotdo miitoroqqi standartlarin
totbiginin genislondirilmosino zoruri ehtiyac vardir.

Biitiin bunlar Azorbaycan Respublikasinda aparilan enerji siyasotinin 9sas hodoflorindondir vo bu
sirada elektroenerji tohliikosizliyi do 6n movgedadir. Aparilan siyasat iizro reallagsmalar1 tomin etmok
liclin iso Olkodo yeni islahatlar prosesino start verilmis vo bir sira yeni tosisatlandirmalar hodofo
alinmis, inkisafin yeni néqtolori toyin olunmusdur. Bu istigamoatdo homginin sahovi normativ-hiiquqi
bazanin méhkomlondirilmosino qorar verilmis, ilk olaraq “Elektroenergetika haqqinda” Azorbaycan
Respublikas1t Qanununun yeni layihosinin hazirlanmasina baglanilmisdir. 2019-cu ilin avvalindos iso
Energetika sektorunda islahatlarin siiratlondirilmasi haqqinda 6lko prezidenti miivafiq Seroncam
imzalamigdir. Homin Soroncamda “Azorbaycan Respublikasinin  energetika  sektorunun
uzunmiiddatli inkisaf Strategiyasi”nin layihasinin va elektroenergetika sektorunda raqabato asaslanan
liberal bazar modelino morholali kegidlo bagh tokliflorin hazirlanmasi, habelo elektroenergetika
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sisteminin somaroliliyinin artirilmasi, barpa olunan enerji monbalorindon istifadonin togviq edilmosi
va bu sferada 6zal sahibkarliq foaliyyatinin dostoklonmasi kimi masalalorin halli yer almisdir. Bu
mogsadlo “Elektrik enerjisi istehsalinda borpa olunan enerji monbolorindon istifado haqqinda”,
“Energetika vo kommunal xidmatlor sahslorinde tonzimloyici haqqinda” ganunlarinin vo movcud
“Energetika haqqinda” vo “Qaz tochizati haqqinda” Qanunlarinin yeni layiholorinin hazirlanmasi
tapsirig1 verilmisdir. Bunlarla yanasi, “Enerji resurslarindan somorali istifade vo enerji effektivliyi
haqqinda” Qanunun layihasi hazirlanmisdir.

Burada BOEM-don istifadonin genislondirilmasi ilo yanasi, niivo energetikasi, xiisuson do okado
AES qurulmasi ila bagl perspektivlor do nozordon kegirilo bilor. AES ideyasi Azarbaycan li¢iin yeni
bir tozahiir deyildir. Holo SSRI dévriindo Azorbaycanda AES tikintisi morkozi hékumotin bas
planlar1 sirasinda qorar tutmusdu. Proses hotta konkret reallasma morholosine do daxil olmus,
bununla bagli konkret orazi miioyyon edilmis vo infrastrukturun qurulmasi iiclin miivafiq bina va
qurgular insa edilmisdir. Bu demayo asas verir ki, ononovi neft 6lkasi olan, perspektiv karbohidrogen
ehtiyatlar1 ilo forqlonon Azorbaycanda da AES tikintisi strateji ohomiyyot dasimisdir. Yiiksok
seysmoloji faktorluga baxmadan belo, bu strategiya mogbul hesab edilmisdir. Seysmoloji amili vo
osast da karbohidrogen bollugunu qabartmadan Atom Enerjisi iizro Beynolxalq Agentliyin
ekspertlori do 2005-ci ildo qurumun Vyanada kegirilon 49-cu sessiyasinda Azorbaycanda AES
tikintisino miisbot roy vermisdilor. Azorbaycan Respublikasinda niivo texnologiyalarindan dinc
mogqsadlorlo istifads tigiin 2014-cii ildo 6lko prezidenti torafindon “Milli Niive Todqiqatlar1 Morkozi”
Qapal1 Sohmdar Comiyyatinin yaradilmasi haqqinda” miivafiq Seroncam imzalanmigdir. Comiyyatin
foaliyyotinin osas istigamotlori niivo elmlori, texnologiyasi vo energetikast sahosindo kompleks
tadbirlorin  hoyata kecirilmosi, dovriin toloblorine vo milli menafelora uygun miivafiq
texnologiyalarin dinc moaqsadlorlo inkisaf etdirilmosi vo sahoado yliksok ixtisasli kadr potensialinin
giiclondirilmasi kimi masalolori ohato edir. Tosisatin hortorofli foaliyyatini tomin etmak {igiin 6lkado
giicii 20 MVt olan tadqgiqgat niiva reaktorunun qurulmasi istigamotinds islor aparilmaqdadir.
Azorbaycan Respublikasinda enerji qonastcilliyi vo enerji effektivliyi ilo bagli masalalorin halli isa
hiiquqi miistovido geyd olunan “Enerji resurslarindan somorali istifado vo enerji effektivliyi
haqqinda” Qanununun gobul edilmasi ilo asasli hallini tapacaqdir. Onun qabul edilmasi ilo baglh
energetika sektorunda islahatlar dorinlogocok, daha somorsli institusional miihit formalasacaq, enerji
effektivliyini artiran yeni xidmat institutlari yaranacaqdir.

Aparilan bu aragdirma vo tohlillor Azorbaycanda enerji tominati etibarliliginin yiiksok oldugunu bir
daha yoqinlogdirir. Statistik miiqayisalor do Azorbaycanin enerji tohliikosizliyinin, onun altsistemi
olan elektroenergetika tohliikosizliyinin tominati baximindan MDB o0lkolori arasinda lider
movgelordon birini tutugunu gostorir. Bu liderliyi donmoaz edorak 6lkonin enerji miistoqilliyini daha
mohkomlondirmak tiglin iso milli enerji tohliikasizliyi stategiyast hazirlanib vo morhalsli olaraq
reallagdirilmalidir.

NOTIiCO

Tohlil vo aragdirmalar bir daha yaqinlik verir ki, 6lkods aparilan enerji siyasati daim tokmillasir,
resurslarin konsalidasiyas1 davamli olaraq hoyata kegirilir, daha optimal milli layiholora genis yer
verilir. Islahatlar prosesi elektroenergetika sektorunda da viisatlonir, derinlosir vo tokmillosir. Biitiin
bunlar iso milli enerji tohliikasizliyinin davamli tominatina 6z téhfasini verir.

Tadqiqat naticalori gostorir ki, elektroenergetika sektorunda aparilan islahatlarin somoroliliyinin vo
milli enerji tohliikosizliyinin davamli tominati {iglin “Azarbaycan Respublikasinin energetika
sektorunun uzunmiiddotli inkisaf Strategiyasi”nda bir sira masololor do osasli olaraq hallini
tapmalidir:
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enerji resurslarinin konsolidasiyast {i¢lin yeni ehtiyat monbolorinin askarlanmasi, inkisaf
templorino vo ehtiyaclara uygun onlarin morhalali dovriyyoys gotirilmosi, yeni miivafiq
generasiya giiclorinin formalagdirilmasi va ixarac diversifikasiyasinin davam etdirilmasi;
enerji tohliikkesizliyinin indikativ idars olunmasi sisteminin yaradilmasi, elektroenergetika
sektorunda ragabat novlori {izra somorali bazar miinasibatlori sisteminin formalasdirilmas;
iqtisadiyyatin biitiin sahoalorindo enerji resurslarindan rasional istifadonin reallagdirilmasi
mogsadilo togvigedici somorslilik norma vo limitlorinin  miioyyanlosdirilmasi, tarif
tonzimlonmaesinin azad qiymotyaratma mexanizmlori ilo ovez edilmosi konsepsiyasinin
hazirlanmasi, maliyys intizaminin, ugot-nazarat iginin giiclondirilmaosi;

effektli BOEM strategiyasinin hoyata kegirilmasi, tolob olunan biitiin obyektlords alternativ
generatorlarin quragdirilmasi vo dlkonin elektoenergetik balansinda alternativ enerji payinin
yliksaldilmasi;

ekoloji effektivlik vo emissiyali iqtisadiyyat prinsiplorine uygun olaraq elektromobillorden
istifadonin  genislondirilmosi, somoeraliliyin  vo enerji  gonaotcilliyinin  artirilmasi,
innovativliyin yiiksoldilmasi, enerji kompleksinin miihiim problemlorinin todqiqindo elmi-
foaliyyatlorin genislondirilmasi;

“Dovlot Neft Fondu”nun aktivlorinin zoruri hissosinin barpa olunan vo niivo toyinath enerji
istehsal1 sahoalorino yonoaldilmesi, enerji sektorunda siini intellekt resurslarinin vo “Sonaye-4”
nailiyyatlorinin totbiginin genisliklo tominati vo postneft konsepsiyasinin iglonmasi;
energetika sektorunda olverigli bazar soraitini tomin edon, inhisar¢iligt mohdudlasdiran
normativ-hiiquqi bazanin tokmillosdirilmasi tadbirlarinin davam etdirilmasi;

diinya olkelori vo aparict sirkotlorlo milli menafelora vo qarsiligh faydali omokdagliga
osaslanan enerji inteqrasiyasinin genislondirilmasi.

Arasdirma vo tohlillor bir daha asas verir ki, elektroenergetika sektorunda iroliloyislori vo enerji
tohliikesizliyini davamli tomin etmok ti¢lin aparilan islahatlar prosesi ardicil vo sistemli olmali,
sahonin investisiyalagdirilmasi prosesi daim adekvat vo fasilosiz xarakter dagimalidir.
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ABSTRACT

The leading role of electroenergetics in the development of the world economy is undeniable and its
importance is constantly growing. Great attention is paid to the development of electroenergetics in the
Republic of Azerbaijan. At present, the reforms in the country's electricity sector are deepening and entering a
new advanced stage. These reforms are of strategic nature aimed at improving the electricity supply of the
population, sustainable development of economy and national energy security. They got their start from the
energy policy of the national leader of Azerbaijan Heydar Aliyev and are successfully continued by the
president of the Republic Mr. Ilham Aliyev. As a result of the energy policy implemented and the measures
taken, the country's electricity security has been fully ensured, and Azerbaijan has become an export-oriented
country in this area and is ranked second in the world for the electricity accessibility ratio. These reforms
carried out in the country's electroenergetic sector are also significant scientific-research actuality. The
scientific analysis and evaluation of all this is the main line of the article research.

Keywords: electroenergetics, renewable energy, energy strategy, energy efficiency, electroenergic safety.
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ABSTRACT

The work explores the different types of innovation ecosystems based on the territorial principle. The
whole world innovation ecosystem, national innovation ecosystems, regional, as well as, local
innovation ecosystems (Technopolymer) corporate, industrial and innovative individuals’
ecosystems are characterized | this work. The article highlights important elements of innovation
ecosystem such as industry, supportive infrastructure entrepreneurship, scientific field and venture
investment market. The basic model of the interaction of innovation ecosystem entities is interesting,
in which are represented the main relationships between innovation ecosystem entities.

Keyword: Industry, Venture Investment Market, Scientific Field, Venture Funds, Startups, Business
Angels, Technoparks, the World Innovation ecosystem, National Innovation ecosystem, Local
Innovation ecosystem.

Reziume

SromaSi Seswavlilia inovaciuri ekosistemis sxvadasxva saxeebi teritoriuli principis
mixedviT. daxasiaTebulia mTlianad msoflio inovaciuri ekosistema, erovnuli inovaciuri
ekosistemebi, regionuli, agreTve lokaluri inovaciuri ekosistemebi (teqnopolirebi) korporatiuli,
samewarmeo da inovaciuri individuumebis ekosistemebi. statiaSi didi adgili aqvs daTmobili
inovaciuri  ekosistemis mniSvnelovan elementebs: mewarmeobas, mewarmeobis
mxardamWer infrastruqturas, samecniero sferosa da venCuruli investiciebis bazars.
sainteresoa SromaSi inovaciuri ekosistemis subieqtebis urTierTzemogmedebis sabaziso
modeli, romelSic warmodgenilia inovaciuri ekosistemis subieqtebs Soris arsebuli ZiriTadi
urTierTkavSirebi.

ZiriTadi sityvebi: mewarmeoba, venCuruli investiciebis bazari, samecniero sfero,
venCuruli fondebi, startapebi, biznesangelebi, teqnoparkebi, msoflio inovaciuri ekosistema,
erovnuli inovaciuri ekosistema, lokaluri inovaciuri ekosistema.

INTRODUCTION

During recent years certain positive changes have been introduced in our country. The Government
recognizes state innovative development in the innovative policy of the country to be one of the
preferable tasks, which have been improved through modest practical activities. State-private
partnership programs have been developed in the field of finances and infrastructure, technoparks
and business-incubators have been opened, startup program is beeing developed widely and
successfully, etc.

Innovation ecosystem is the complex interrelated system of different form of ownership,
organizations, state institutions, legal agencies, social relations, services and practiciens. Innovators,
innovative individuals or the persons creating, and distributing innovations, based on their own
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motivation or/and requirements make grounds to the innovation ecosystem. Theoretical problems of
the above issues require studying of the significant elements of innovation ecosystem, as well as
types of the ecosystem, per different signs of classification.

Types of Innovation Ecosystem
Following types of innovation ecosystem is distinguished according to the territorial principle [7].

Global Innovation Ecosystem.

Obijective of global innovation ecosystem is implementation of progresses in the recognized fields of
knowledge for implementation of global innovative projects to establish environment and conditions
(digital world energy, biotechnologies, nanotechnologies etc.). Herewith, development of the global
system of patents, and maintenance of balance between openness of new technologies and
maintaining ownership rights on intellectual properties [6].

National Innovation Ecosystems is comprised of different institutions organizing innovative
processes of fundamental studies and processing, prepositional and seed venture investments. They
form innovative mentality of society, as well as innovative entrepreneurship, for creation of
generation of new ideas, and terms and conditions of their modern commercialization. As well as
attracting creative and competent persons providing placement and understanding of national
strategic preferences and their use in the determination and observation of the strategic objectives in
the innovative global development.

Initially, the term National Innovation Ecosystem was used by the Dutch economist B.A. Lundvall
and he characterized it as the elements and ties between them, which interact on the production of
economically useful (economically required) knowledge, its distribution in course of distribution and
application. Economical aspect is emphasized by the fact that these elements are placed inside the
national borders [20].

This definition was specified (especially in terms of criteria of economic benefits of knowledge) by
R. Nealson (1993), determining national innovation ecosystem as the systems of national institutions,
impact of which conditions efficiency of innovative performance of the national firms [23].

In 1995, S. Metkalf offered another determination of the National Innovation ecosystem, in which
the author tried to generalize and summarize all the opinions about this phenomenon. Metkalf
considered the national innovation ecosystem as the totality of different institutions, which were
entirely or separately making contributions to the creation and transfer of technologies, as well as
provision of the frameworks, in which the state forms the policy of influence upon innovative
process. The author determined national innovation ecosystem as the system of different interrelated
institutions, manufacturing, finding and transferring knowledge and creating products used for the
development of new technologies [21].

Above scientist present modern definitions of the national innovation ecosystem. For example,
according to N. Beketov, national innovation ecosystem is characterized as by the research
environment, on the one hand, which has stimuli in terms of cooperation, and certain industrial
environment, on the other hand, which has stimuli in innovative directions. Knowledge adoption
ability, having the mechanism of interaction of these two environments, providing transfer of
knowledge, their transformation. Above particular technologies and orientation of the research
environment is provided for the satisfaction of innovative requirements [1]; O. Golichenko presents
following definition of the national innovation ecosystem: “This is the totality of national, state,
private and public organizations and the mechanisms of their interactions, within framework of
which activities for creation, maintenance and implementation directions of new knowledge and
technologies are performed” [3]. N. Ivanova determines national ecosystem as follows: national
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innovation ecosystem is “the totality of interrelated organizations (structures) performing production
of scientific knowledge and technologies and their commercial realization within the national
borders and it is comprised of scientific and industrial parts (companies, universities, laboratories,
Technoparks and incubators), as well as the complex of institutions of legal financial and social
nature, providing innovative processes and of national political and cultural peculiarities [5]”. In the
works of V. Tretyak and S. Tikhono [14] there is the definition specified for the national innovation
ecosystem. The authors determine it as the totality of institutions, rules and conditions providing
origination of intangible assets within the framework of the national economy, which are called
innovations in terms of national achievements, in the form of the intellectual property ready for
commercialization.”

Any innovation ecosystem is being formed by the joint efforts of the state (through the legislation
performing prescribed macroeconomic policies), scientific field (fundamental studies, preparation of
scientific personnel) and industrial environment (studies of applied nature, commercialization of
technologies, production and distribution of innovative products).

Modern innovation analyzes and generalizes experience of national innovative system, develops new
scientific achievements being able to accelerate formation of the self-developing national innovation
ecosystem. Currently, the model of the national innovation ecosystem gained special scientific and
practical interest, based on the complex and multilayer partnership of the three components:
universities (science), business and government. From institutional point of view, application of
biological analogy with the ecosystem allows presentation of this partnership in the form of social
construction, which is characterized by the spiral molecule preferences of JIKH and giving the
subject high adaptivity to the permanently variable external impacts. This model is known as the
Triple Helix Model. Such definition was first used by G. Itskovitch [18] and L. Lidesdorf [19].

Thus, it shall be noted that innovation ecosystem of the country is comprised of the four subsystems,
i.e. four micro-blocks: state, entrepreneurial field, knowledge producing environment and knowledge
transfer mechanisms.

Regional ecosystems. Regional innovation ecosystems represent relatively developed element, as
the territory simultaneously is the user of service of innovation products and the customer. The
territory uses, and orders innovations directed towards creation of comfort conditions for
achievement of competitiveness of the territory in regards with the problems for provision of
innovative development of Mezodon — reflected in the competitiveness of human capital. Basic
examples of the self-sufficient territorial ecosystems are well-known innovative ecosystems:
“Silicone Valley”, MIT (Boston), Cambridge, Harvard, Tomsk District, Tatarstan, Samara, Kaluga
etc.

Grounds of the territorial innovative ecosystem are: universities and research institutions, being able
to be the source for ideas, innovations, generators of new processing and innovative capital: small
innovation entities, corporations and companies, manufacturing innovative products, the system of
development of venture investments, and innovation union [6].

Local innovation ecosystems (Technopolis). There are multiple definitions of Technopolis.
According to the most distributed definition, Technopolis (from Greek techne — art, skills, and polis -
city) is one of the forms of free economic zone created for the purpose of activation and acceleration
of the innovation processes and being able to use technical and technological innovations quickly
and effectively. As a rule, Technopolis center forms regional center for processing and assimilation.
Generally, the program of Technopolis activities is comprised of the scientific studies of the
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fundamental and applied nature, including their advancement for the purpose of introduction of their
results into production.

Formation of innovation ecosystems of Technopolis was commenced and widely distributed abroad
[12]. Obvious example of such transformation is national innovation ecosystem of China, where
creation of Technopolis, which was main trend of state innovation policy, within the framework of
the long-term general program for development and modernization of science and techniques of
China, became the result of intensive aspiration for commercialization of universities (science), in
terms of strengthening manufacturing component. Under the influence of the state policy, second
network domain — the field of scientific and business representatives - Consensus Field was formed.
Gradually, unilateral relations were transformed into the above Triple Helix relations.

Successful examples of the local innovation ecosystems may be political projects — innovation
territorial centers “Innovative Scientific Society”, “Innovative Territorial and Entrepreneurial
Cluster”. Projects are performed by the regional government, within the framework of the state
programs.

It shall be noted that, in regards with the creation of the local innovation ecosystems, establishment
of similar organization structure, such as Scientific Cities, which is comprised of the science of the
applied and fundamental nature. It accumulates sectorial scientific and research and higher
institutions. The state performs supporting activities for development of science and improvement of
the social-economic environment. Infrastructure (technoparks, industrial parks) and organization
grounds (special economic zones, cluster programs, forward-looking social economic development
territories) required for commercialization of scientific studies and processing are created on some
territories.

Corporate (sectorial) innovation ecosystems. Corporate innovation ecosystem [6] is developed in
the form of the platform of the theory of open innovations, private-state partnership, as state
assistance of innovation projects and risks distribution, organization of research activities inside the
corporations and creation of small networks of innovation enterprises. Open innovations foresee
permanent searching for the new competences, for innovation projects, which may be best performed
outside the corporation, through partners, cooperation with universities, attracting innovation
companies (startups) for realization, based on the holding of the intellectual property and
preliminarily prescribed terms of application. As a rule, organization of the scientific-research
activity of the corporation is performed by the head office (Spinoffs). Herewith, the companies
participate in the educational processes of universities and represent improvement of technology
processes, based on the gained knowledge.

Industrial innovative ecosystems. Idea of business ecosystems was initially formed by J.F. Moore
in 1996 [22] (before Ch. Wesner offered the concept of innovation ecosystem in 2004), which are
comprised of the companies and the network of suppliers, market intermediates, users and
competitors formed by them. J. F. Moore states that relations between the companies are similar to
the ecosystem existed in nature. By means of interactions (even if the companies are not partners, but
competitors) much higher results may be achieved, then through actions of individuals. Such idea
supported further development of the concept of ecosystem, in the narrower fields of industrial
activity. For example, to describe digital business ecosystem [17], which essentially is the
component of the industrial ecosystem. Under the modern conditions, they often speak about
establishment of the large international companies and transnational companies, which are mostly
specialized in the manufacturing of computers and software, ecosystem of their products, filling each
other harmonically and creating benefit to the users from their joint use. In terms of the company
creating ecosystem, the product is increasing attractiveness of products in the eyes of the user, as
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well as new opportunities of the economy (to use joint advertisement concept, products are intended
for joint use and relatively unified target auditory). Increased loyalty and additional preventive
factors to the brand, which are originated from the transferring to the competitive products.
Ecosystem business becomes business development model of the company and key business-strategy
element for most of the companies.

Innovative individual ecosystem. Individual level of innovation ecosystem is the innovative human
(Homoinnovaticus) — the subject of innovative development providing generation and realization of
innovative idea. He shall permanently upgrade his knowledge and self-education, to be mobile and
have research and design competencies geographically and mentally, have partnership relations and
trusted interaction [7]. To form individual level of innovation ecosystem it is required to reform
educational system based on the understanding in-depth changes under the modern conditions of
globalization, long-life education strategy, creation of the comfort terms and conditions for labor and
life quality for the persons, providing innovation processes. These are researchers, analysts, experts,
investors, business-angels, venture funding and innovation entrepreneurship managers, startup
founders etc.

The problems of forming innovative human (Homoinnovations) were considered at the innovation
forums: San Francisco (2010), Moscow — at the Forum of Innovation Discovery (2012, 2013, 2014).
Main competences for innovation union were established; basic of them are: opportunity for
permanent improvement; striving for innovations, creative thinking, readiness for reasonable risk,
creativity and convenience, team working skill and that of working in high-competitive environment,
independence etc. Named signs of the innovative human was first presented and described by 1.
Shumpeter [15], subjects of innovation activities — when characterizing innovation entrepreneurs.

Significant Elements of Innovation Ecosystem

Significant elements of innovation ecosystem are:

1) Entrepreneurship, 2) entrepreneurship supporting infrastructure (material and nonmaterial), 3)
scientific field, 4) venture investments market.

Entrepreneurship is the central element of innovation ecosystem, as the company performs
processing and commercialization of new products, i.e. they implement completing stages of
innovation chain. Moreover, the companies preliminarily determine, identify demand on the
technologies, which is supplied by the scientific field, as well as the requirement for the qualified
staff, which may be supplied by the higher institutions. According to the statistics, specific share of
the industrial sector global wide in the total volume of the used knowledge amounts to 67%.
Moreover, specificity of innovation activities is such that large companies, saying nothing about
small innovation startups [1], are trying to create maximally favorable terms for the development of
innovation projects, reducing their risks and accelerating achievement of the required marginal
values of financial indicators (such opportunities are created by the technoparks, business-incubators
and business accelerators — significant representatives of infrastructure. As well as the mechanism
for venture funding). In such way, business plays the role of a liaison for all other elements of the
system, and in case if national companies are not oriented towards introduction of innovation, it will
be impossible to form innovation ecosystem in the country or/and the region.

Nature of interaction between small innovation companies and large corporations within the
framework of innovation ecosystems can be determined with the fact that large business essentially
plays the role of consumer for technological startups. This may be identified in two directions: on the
one hand, the companies form demand on the innovation products of startups (in the sector business-
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to-business — B2B) and the technologies created by them. On the other hand, corporations may
initiate transaction in direction to the absorption of more prospective innovation startups.

Example to such absorption is acquisition of photography of Instagram cameras and editing by the
largest social network Facebook for 1 billion US Dollars, in April of 2012. Another example to such
large transaction is acquisition of another popular service - navigation-cartography startup Waze by
the Company in April of 2013.

e According to the importance of innovation ecosystem, another main element is scientific
field, performing three significant functions in this field:

e produces knowledge (basic technology processing), used by the industrial domain;

e other subjects of innovation ecosystem, in the first place, offering companies and venture
funds services, in the form of scientific and technical expertise and consultation.

e Performing professional training of engineer-technical staff and specialists in the field of
economy funding, management and law and thus enriching innovation ecosystem with
qualified human resources.

The infrastructure supporting the entrepreneurship is of special interest, which, as said above, is
divided into the tangible and intangible (soft) components. Another one represents the set of different
services, adopted in required small innovation startups. Such services may be comprised of the
following:

e Consulting in different issues of activities of small enterprises (companies), including
management, marketing, legal, financial, information technologies (IT) etc. issues;

e Design expertise allowing assessment of the market potential of idea or/and design, as well as
its attractiveness in terms of investor;

e Assistance in transferring to the foreign markets (including to the recipient country through
the network of friendly business-incubators — Soft funding), and service in the field of
transferring technologies;

e Assistance in terms of protection and evaluation of intellectual property;

e Outsourcing service of innovative type, which accompany innovation activities of small
enterprises (accounting, legal and other services);

e Development and design of websites, special software and mobile applications;

e Service in the field of advancement of new goods, and many others.

This service may be rendered by absolutely different companies — started with the private agencies,
having no direct relations with the innovation ecosystems, and completed with the universities and
even state agencies.

As innovation projects, formed and developed inside the innovation ecosystem, as a rule are exposed
to the high risk level, there is separate market for their funding; it is venture capital market, which
functions according to the special rules. Venture capital market is comprised of two sectors, they are:
venture funds and nonformal sector, represented by the individual investors. Individual investors
performing direct investment of their direct financial resources into the increasing small entities, are
called informal investors or business-angels.

Venture funds are specialized in the large innovation startups (average volume of investments
reaches up 4-5 million US Dollars), while business-angels prefer less complex projects, for which
volume of investments amounts to 50-100 thousand US Dollars; amount presented in %s (as in case
of ordinary banking credit), or often by share in charter capital. As an average, in case of success of a
project, investor earns profit by selling his share after 3-5 years, which exceeds the initially invested
capital multiple times.

Potentially successful idea and startup process is not large, for which funds and informal investors
carry out serious expertise of the projects offered to them. Special attention is paid to the financial
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indicator, prospects of market niche, quality of presentation preparation and business-plan, as well as
competences and motivation of the project team members. Interest in funding of the project is
significant factor to the business-agents — often informal investors become themselves team
members and render complex service to the project, in form of management, marketing strategy,
signing

agreements, business planning etc., further simplifying receiving funding by such firms from other
sources, including venture funds.

Role of the state is quite specific. Different of the national innovation system, where state agencies
manage entire mechanism of funding innovation activities in the country, inside the innovation
ecosystem, there in fact is no clearly expressed leader, including the state. This latter actively
participates in the process of forming innovation ecosystem, stimulated venture market in the
country, creates and funds infrastructure for supporting entrepreneurship, however developed
ecosystem of innovation becomes self-supportive and releases the state from the necessity of
permanent control and implementation of large financial flows.

v
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expertise y
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Figure
3. Basic model of interaction of the subjects of innovation ecosystem [2]

Figure 3 represents main interactions between the subjects of the innovation ecosystem. Central rage
is the small innovation business (which are startup project groups, as well as registered small firms),
which are in the national innovation ecosystem, receive qualified staff and technology processing
from the scientific environment for commercialization, financial and consulting assistance,
infrastructure assistance and funding, as well as outsourcing of the services specialized companies.
Large business plays the role of potential user of cultivated innovation products and services under
the innovation ecosystem, as well as the possible buyer of the innovation company itself and,
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correspondingly, it is the player providing additional financial impact in the field of innovation
ecosystem and the stimulation of creation of new projects.

Conclusion

Classification of innovation ecosystems is presented in the work, according to the different signs,
along with the significant elements of the innovation ecosystem, which is important issue of
classification of the innovation system. Study of all considered types of ecosystem: global, national,
regional, local, corporate, industrial and innovation individuals allows scientific evaluation of their
theoretical and practical importance, to determine performance and direction of each of them.
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ABSTRACT

Introduction. Developing countries in the modern world have many challenges, between them -
Georgia. One of the main challenges is the development of small and medium enterprises. Although
several reforms have been implemented in Georgia in recent years, such as: creating a conducive
environment for business development, reducing the tax burden, limitation of various artificial
barriers and more, small and medium enterprises have some problems.

The article discusses the trends of product launches by small and medium enterprises since 2015, the
share of their output in total output, number of employees by enterprise size categories. The article
analyzes the measures taken by the government in this direction.

Aim and tasks. The purpose of the research is to study and analyze the trends and challenges of
small and medium enterprises development in Georgia, the generalization of existing state support
and justification of objective necessity, develop practical recommendations.

Results. The article discusses the current state of development of small and medium enterprises in
Georgia, its contribution to the improvement of the socio-economic situation in the country and the
objective necessity of state support.

Conclusions. In recent years, as a result of reforms in Georgia, the country's investment and business
environment have improved significantly - administrative barriers have been significantly reduced
and public services improved. However, some measures are needed to support the development of
small and medium enterprises, namely, it is necessary to increase the competitiveness of the private
sector, improve the investment and business environment, political stability, strengthen property
rights, support state production, increase access to finance, develop innovation and technology.
Keywords: Small and Medium Enterprises, Reforms, Produce in Georgia, Products, Number of
Employees.

INTRODUCTION

Developing countries in the modern world have many challenges. Despite recent reforms in Georgia,
which include creating a favorable environment for business development, reducing the tax burden,
limiting artificial barriers and so on, special attention is paid to problems related to small and
medium enterprises development. However, it is noteworthy that the country's economic
development is unthinkable without the development of small and medium enterprises.

In developed countries, small and medium enterprises account for a large share of existing
enterprises, accounting for more than 50% of total turnover in the entrepreneurial sector and two out
of every three jobs in the private sector. In the Organization for Economic Co-operation and
Development (OECD) countries, more than 99% of companies are small and medium enterprises
and, on average, generate 2/3 of GDP. In emerging and transition economies, small and medium
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enterprises account for more than 90% of the total number of enterprises, although their share in
GDP is generally quite low - often less than 20% [1].

In a time of economic crisis, state-supported small and medium enterprises' policies are important for
sustained economic growth. Production support allows solving important socio-economic problems,
such as demonopolization of production and sale of products and services, deconcentration of
unjustifiable enterprises, multiplication of independent producers, dynamic change of production
structure according to customer demand [2].

Analysis of recent research and publications. The issues presented in the article are discussed
based on studies of Georgian and foreign researchers and scientists. It should be noted that their
research and recommendations are an important step forward in overcoming problems in the small
and medium enterprises sector, However, due to the complexity of the issue caused by the economic
or political situation in the country, many problems still require evaluation, analysis, and resolution.
Nowadays, researchers and scientists agree that the development of small and medium enterprises
will support the growth of the country's GDP, It is an important area of employment that promotes
the formation of the middle class, enhances economic and political stability, reduces poverty and is
an effective social problem-solving institution. Importantly, their role in the economy as a
prerequisite for competition and the development of large businesses [3—4].

The development of small and medium enterprises has a major impact on the economic development
of the country, The most important of these are: creating opportunities for development and ensuring
political stability through economic freedom, entrepreneurship independence, and decentralization of
power; Ensure a competitive market environment - Small business development is the best tool to
avoid monopolies and concentrate power in the hands of only a few entities; Unemployment
Reduction - Small businesses have a stabilizing effect on the labor market and create more jobs in
times of crisis than large ones; Introducing Innovation - Small businesses play a crucial role in
innovation processes. The number of innovations and inventions in small and medium-sized
businesses per employee is four times higher than in large corporations. Also, small businesses
provide invaluable experiences to young people who go to the labor market after receiving their
education. Small enterprises are in the process of innovation, on the one hand, experimenters for
large companies, and on the other, pioneers of new products. In most cases, the implementation of
innovative ideas starts with a small-scale business [5-7].

The economic policy in Georgia is based on three main principles. The first principle is to ensure
rapid and effective economic growth focused on the development of the real (manufacturing) sector
of the economy, which will solve the economic problem in the country, create jobs and reduce
poverty. The second principle is to pursue an economic policy that fosters inclusive economic
growth, which implies universal involvement of the population in economic development (including
diaspora, migrants, ethnic minorities and other groups), it welfare of each member of society as a
result of economic growth, their social equality and improved living conditions for the population.
The third basic principle is the rational use of natural resources in the process of economic
development, ensuring ecological safety and sustainability and avoiding the risks of natural
cataclysms [8].

Based on world experience and practice, the key feature of the normal development of the economy
is recognizing the optimal ratio of small, medium and large enterprise sectors.Small enterprises are
predominant among them due to its advantages. Small enterprises are more dynamic, responding
quickly and effectively to emerging or emerging economies. Small enterprises often play the role of
disproportionate regulators in some commodity markets. government spending is effective in
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supporting small enterprises, as small enterprises create new jobs, develop the fair competition,
accelerate the market for goods and services, and bring more share of innovation to the economy[9].
Small and medium enterprises have significant advantages such as proximity to the market; Ability
to adapt quickly to changing conditions; Relatively low-cost activities; a Relatively small amount of
start-up capital; Ease of doing business and tax advantages; Employee loyalty; Operational and
flexibility of decision making, enforcement; Great opportunities for the realization of entrepreneurial
ideas; High return on equity, etc. Despite the advantages, small and medium enterprises are also
characterized by shortcomings, such as high levels of bankruptcy risk; Volatility of market positions;
Dependence on large companies; Disadvantages in management; High dependence on environmental
variability; Difficulty attracting financial resources and more.

Aim and tasks. Because of the above, the purpose of the study is to generalize the state of
entrepreneurship support and justify the objective need to support small and medium enterprises,
also, develop recommendations for small and medium enterprises development.

Results. To discuss the necessity and necessity of small and medium enterprises development, it is
important to consider the situation in Georgia in terms of production. According to Fig. 1, production
in 2015-2018 is steadily increasing in Georgia. Production output in 2015 was 29993.9 million GEL,
in 2018 - 41649.3 million GEL.
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1. Production Release (Million GEL), 2015-2018Years

Source: Compiled by the author, based on data from the National Statistics Office of Georgia [13].
Although production has been rising in recent years, there is a reasonable doubt as to whether this
growth is "sufficient” for the country to achieve the desired economic result in a short time.

It is important to consider the share of small and medium enterprises in total output.
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Figure 2.Production Output (Million GEL) by Enterprise Size, 2015-2018Years

Source: Compiled by the author, based on data from the National Statistics Office of Georgia
[13].

As can be seen from the graph, the share of small and medium enterprises in the total production of
Georgia in 2015 was 19.6%, And in 2016 it was -58.4%. In 2017 - 59.2%; In 2018 - 59.6%.The
analysis shows that the production of small and medium enterprises is increasing from 2015 to 2018.
The analysis shows that the production of small and medium enterprises is increasing from 2015 to
2018.

In 2014, the Government of Georgia launched a state program to support small and medium
enterprises“Produce in Georgia". The program aims to support entrepreneurs in industrial and
agricultural areas, to create new enterprises and to expand existing ones, to increase the
competitiveness and export potential of the private sector through access to finance, real estate and
technical assistance. LEPL "Produce in Georgia" is one of the first state agencies in Georgia whose
main goal is an improvement of the entrepreneurial environment, development of the private sector,
popularization of Georgia's investment climate and export promotion. To ensure dynamic economic
development, the agency combines three components, three interrelated layers of economic
development: business (local production), export and investment[10]. The aim of "Produce in
Georgia - Business" is to develop entrepreneurship in Georgia, entrepreneur support, Creation of new
enterprises/hotels and promotion or expansion of existing enterprise/hotel; The aim of "Produce in
Georgia - Export"Promoting Georgia's export potential, increasing the competitiveness of Georgian
products in international markets, Increase of export volume of Georgian products and
diversification of Georgian export markets; The aim of "Produce in Georgia- Investment” attracting
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foreign direct investment in Georgia, promotion and development. This direction is a kind of
mediator between foreign investors and the Government of Georgia, It works on a "one-stop-shop"
basis and assists interested investors in obtaining information and communicating effectively with
the Georgian side.

As of 2015-2018, under the program "Produce in Georgia™, 5313 projects have been supported with
a total investment of up to 50 million GEL, with a co-financing of 22949474 GEL with 8412
beneficiaries/beneficiaries. The project is implemented in all regions of Georgia except Thilisi[12]. It
should be noted that most of the resources within the program focused on business extensions [11].
The development of small and medium enterprises, in addition to the growth in production, should
have a positive effect on employment. Therefore, it is important to consider the current situation in
Georgia in this regard.
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Figure 3. Number of employees in enterprises in Georgia, 2015-2018 Years

Source: Compiled by the author, based on data from the National Statistics Office of Georgia [13].
According to data published by the National Statistics Office of Georgia, in 2015 there were 626739
people employed in enterprises in Georgia. Since 2015, the number of employees has increased
significantly and in 2018 amounted to 734215.

It is important to consider the number of employees by enterprise size category.
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Figure 4. Number of Employed by Size Category of Enterprises in Georgia, 2015-2018 Years
Source: Compiled by the author, based on data from the National Statistics Office of Georgia [13].

The diagram shows that the number of employees in both small and medium enterprises is increasing
from 2015 to 2018. Also, it is noteworthy that the share of employees in SMEs in 2015 was 43.1%,
in 2016 - 67.3%, in 2017 - 67%, in 2017 - 66.9%.

CONCLUSIONS

Despite the government's efforts to strengthen small and medium enterprises, such as the
development of a strategic development plan, the implementation of various types of support
projects, which mainly increase in their number, it is not sufficient to develop and strengthen the
mentioned business sector.

Research shows that in recent years, particularly in 2015-2018, the trend of small and medium
enterprises growth has been higher in small and medium enterprises than in previous years, but this
is not enough for full employment of the population and improvement of the economic situation of
the country. If 66.7% of the working population in the highly developed countries employs a small
enterprise, only 16.5% in Georgia. 12.7% of the population is unemployed due to unemployment,
which is why the standard of living is low.

The entrepreneurial sector, especially small and medium enterprises, plays an important role in the
development of the economy and contributes significantly to ensuring sustainable and inclusive
economic growth. Small and medium enterprises, with the potential for job growth and job creation,
as well as contributing to the development and growth of the economy, can be considered as the
cornerstone of any country's economy. A strong and well-developed small and medium enterprises
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sector contributes significantly to export, innovation, the creation of modern entrepreneurial culture,
and at the same time plays a key role in raising the country's prosperity [10].

In recent years, as a result of reforms in Georgia, the country's investment and business environment
have improved significantly - administrative barriers have been significantly reduced and public
services improved. However, some measures are needed to support the development of small and
medium enterprises.

To improve the difficult socio-economic situation in Georgia, it is necessary to increase the
competitiveness of the private sector, improving investment and business environment, political
stability, strengthening property rights, state support for production, increasing access to finance,
developing innovation and technology.
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XULASO

Korporativ multiservis rabito sistemlorinin ongolo davamlilig1r gostoricilorinin yaxsilasdirilmasi
metodlart todqiq ve tohlil olunmus, trafik paketlorinin molumatlarinin 6tiiriilmesi, emal1 vo
gobulunun timumilogmis struktur-funksional sxemi toklif edilmis vo multimedia xidmotlori togdim
edilorkon ongoldon miihafizo soviyyasi meyarinin se¢ilmosi asaslandirilmigdir.

Acar sozlar: multiservis rabito sobokolori, multiservis trafik 6tiirma sistemi, imtinalara davamliliq,
korporativ rabito sabokalori, rabito keyfiyyati, riyazi model.

MOSOLONIN QOYULUSU

Multiservis trafik 6tlirmo sistemlorinin imtinalara davamliliginin yaxsilasdirilmasi iisullarinin todqiqi
naticosindo icaroyo gotiiriilon rabito kanallarindan istifado edon korporativ multiservis rabito
sobokolorinin aparat-proqgram komplekslorinin nasazlia davamliligi vo doziimliiliik qgabiliyyatini
qiymatlondirmok {i¢iin toklif olunan yeni yanasma probleminin riyazi sorhi iglonilmisdir. Sistem-
texniki tohlil osasinda, sistemin molumat vo soboko resurslart nozoro alinmaqla, aparat-program
komplekslorinin istismarinin etibarliliginin vahid vo kompleks gostaricilorinin qiymotlondirmasi
iclin riyazi modelin qurulmasina yeni yanasma toklif olunur vo rabito keyfiyyatinin ehtimal
xarakteristikalarini giymatlondirmoys imkan veron analitik ifadolor alinmigdir.

Multiservis sobokoalorinin NGN (Next Generation Network) vo FN (Future Networks) arxitektura
konsepsiyast osasinda innovasiya texnologiyalarindan istifado etmoklo inkisafi informasiya vo
xidmoti multiservis trafiki paketlori selinin angolo davamli korporativ sobokalorin qurulmasini tolob
edir. Aparilmis todqiqatlar gostormisdir ki, [1, 2], rabito sobokasi operatorundan kanal resursunun
icaro edilmasi asasinda yeni korporativ multiservis sobokolorinin qurulmasi vo movcud sabokalorin
tokmillogdirilmosindo ongolodavamliliq bdyiik ohomiyyat kosb edir. Istifadogiloro multimedia
xidmatlori, mosalon, tolob olunan saviyyali xidmot keyfiyyotino (QoS - Quality of Service) malik IP
telefoniya (Internet Protocol), video-telefoniya, video-konfrans kimi real vaxt servislori toqdim
edildiyi zaman icarays gotiiriilmiis rabito kanallarinin (RK) totbigi onlarin buraxma qabiliyystindon
somarali istifade edilmasi problemini yaradir.

[3]-do rabito sistemlorinin miixtalif traktlarinin tezlik vo enerji effektivliyi osasinda miiqayisosi
naticalori toqdim edilmigdir. [4, 5]-do buraxma qabiliyyati, signallarin Gtiiriilmasi vo miixtalif
resurslarin diiriistliiyli gostaricilori tahlil olunmusdur.

Lakin kanal resurslarinin daha genis aspektdo paylanmasi masalalori, rabito sistemlorinin inteqral
xarakteristikalar1 trafik paketlorinin Gtiirtilmosi diriistliiyli gostoricilorinin todqiqi kifayot qodor
Oyranilmomisdir. Toqdim edilon isdo yuxarida sadalanmis mosalolorin — multimedia xidmatlori
gostorilorkon trafik paketlorinin oOtiiriilmasi, emalt vo gobulu sistemlorinin  oangslodavamliliq
gostoricilorinin yaxsilasdirilmasi metodlarinin todqiqine hasr olunmusdur.
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Qeyd etmok lazimdir ki, trafik paketlorinin oOtiiriilmasi sistemlorinin ongolo davamliliginin vo
somaraliliyinin yiiksaldilmasi mosololori miiasir rabito nozoriyyasi vo texnikasinin, o climlodon
telekommunikasiya vo multiservis rabito sobokolorinin multimedia xidmotlori vo totbiglori
gostorildiyi zaman osas problemlorindon biridir. Qeyd edilonlori nozoro alaraq, multimedia
xidmotlori gdostorilorkon molumatlarin emal sistemlorinin  ongolo davamliligi gostoricilorinin
yaxsilasdirilmasi tisullarinin tadqiq masoslosinin qoyulusunu nazordon kegirok.

MOSOLONIN HOLLI

Korporativ multiservis sobakalarinin is diiriistliiyiiniin tadqiqi noticasindo miioyyan edilmisdir ki [3],
faydali vo xidmati trafik paketlorinin rabito kanallart ilo 6tiliriilmoasi kanalda ongal vo miixtolif tohrif
monbolorinin  olmasi ilo xeyli miirokkoblosir. Bu soraitdo sistemin ongolo davamliliginin
yiiksoldilmasi masoalasi korporativ multiservis rabito sobokolorindo paketlorin otiiriilmosi, emalt vo
gobulu sistemlorinin miiasir traktlarinin qurulmasi zamani asas masalalordon biridir.

Aparilmis todqiqatlar gostormisdir ki, ongolodavamliliq korporativ sobakolorin va rabita sistemlorinin
osas keyfiyyeot gostaricilorindon biridir [5]. Qeyd edilon miilahizolori nozors alsaq, Otiiriilon trafik
paketlorindo molumatlarin  Otiirlilmesi, emali vo qobulu sistemlorinin ongolo davamliliginin
yliksoaldilmasi masalosi meydana ¢ixir. Sonuncu korporativ multiservis rabito sobokolorindo istifado
olunan miiasir rabita sistemlorinin mithiim problemlarindon biridir.

Korporativ rabito sobokolorindo ongolodavamliliq xarici vo daxili miihitdo yaranan miixtslif ongol
manbalarinin (OM) tesiri zamani trafik paketlorindo melumatlarin 6tiiriilmasi, emali vo gobulu
sistemi traktlarinin is qabiliyyatini miioyyan edir. Baxilan halda trafik paketlorindo molumatlarin
Otiiriilmasi  sisteminin traktlar1 funksional olagados olan miixtolif kanal elementlorindon ibarot
miirokkob aparat-proqram kompleksloridir.

Tadqiqatlar naticasindo miioyyon edilmisdir ki, korporativ sobakoalorin vo trafikin faydali vo xidmati
paketlorinin Otiiriilmosi sisteminin isinin ongolo davamliliglr rogomsal modulyasiya metodlar1 vo
effektiv toshihedici kodlardan istifado edon rabito kanalinin is keyfiyyati vo buraxma qabiliyyatindon
xeyli asihidir. [1, 2]. Rabito sistemindo paket molumatlarimin keyfiyyotinin molumatlarin qobul
edilmasinin ongolo davamliligi, yoni gobul edilmis molumatin 6tiiriilon molumata uygunlugu ilo
giymotlondirilmosi  iisulu gobul olunmusdur. Mbolumatlarin gobul olunmasi keyfiyyotini
giymatlondirmok iigiin Otiliriilmiis molumatin sohv gobul edilmasi ehtimalindan (Ps) istifado olunur.
Bu zaman ongolo davamliligin komiyyat Olciisii faydali vo xidmati trafik paketlorinin 6tiirtilon
molumatlarinin xarakterindon vo molumatlarin 6tiirilmosi, emalt vo gobulu sistemlorinin Gtiirmo
traktlarinin struktur-funksional sxeminin is keyfiyystindon asilidir.

Sistemin ongolodavamliliglt soviyyesinin toadqiqi osasinda uzlagdirilmis slizgocdon istifado edon
todqiq olunan oangolo davamli korporativ multiservis rabito sobokalorinin struktur sxemi toklif olunur.
Baxilan halda forz edirik ki, RK-ya additiv, impuls, homg¢inin multiplikativ angsllor tosir gostarir.
Ongal monboalarinin tesir xarakterinden asili olaraq, faydali signal ilo comlonon additiv angal - N (t)

vo multiplikativ angal - N (t) - forqlondirilir.

Lakin molumatlarin 6tiiriilmo sisteminin real traktlarinda hom additiv, hom do multiplikativ ongoallor
tosir gostorir. Bu soraitdo forz edok ki, otiiriilon vo tohlil edilon signal zamana gora [0, T] intervali ilo

mohdudlanir vo spektral sixligi N, olan multiplikativ vo additiv angollor soraitindo 6tiiriiliir. Bu o
demokdir ki, b, =by,b,,....b, simvollar1 gondarilorken qobul edilon gorginlik asagidaki sokildo

olacaqdir:
S(t,b))=N_(t)-U(,b)+N, () ,0<t<T, 1)
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Burada U(t,b,)— t zaman aninda informasiya vo xidmaoti trafiklorin ikilik kod osash faydali b,
b. ={0,1} signalidir.

Sxem hollorinin is alqoritmlori vo paketlorin otiiriilmo diiriistliiyli nozoro alinmaqla molumatlarin
emalr sisteminin angalo davamliligini tohlil etmok lazimdir.

Otiirmo sistemi traktlarmmn is alqoritmlori osasinda RK-da xota vektoru 0 vo 1 ardicilligi olub,
asagidaki kimi toyin edilir [2]:

{e}={a, ®b},i=123,...k

Burada @ - iki moduluna (mod 2) géra comloms isarasidir.
Sonunculart sifir vo vahidlorin ardicilligindan ibarat olub, molumatlarin hor bir elementi giris vo
¢ixis ardicilliglarinin eyni movgeds yerloson iki elementinin iki moduluna gdra comi ilo toyin olunur.
Qoyulmus mosoloni formalizo etmok {i¢liin molumatlarin O6tliriilmosi, emali vo qgobulu sistemi
traktlarinin ongolodavamliliq gostericilorinin hesablanmasi tisulu toklif olunur ki, bu da osas
xarakteristikalarin hesablanmasi ti¢ilin diisturlar almaga imkan verir.
Todgigat naticolorino osason toklif edilon molumatlarin emali sisteminin ongsladavamliliq
gostaricilorinin  hesablanmasi tisulunu arasdirag. Indi iso demodulyator vo kanal dekoderinin
girisindo morkozlosdirilmis S(t,b,) signalt ilo N (t),N,(t) additiv vo multiplikativ ongallorin
qarigiginin tasir etdiyi soraitde onlarin angslodavamliligini tahlil edok.
Forz edirik ki, otlirms sistemi traktinin girisinds a, ={a,,4a, ,...,a,} vo ¢ixiginda otiiriilon signallar
b. ={b,,b,,....b,}, 1=12,..,k rogomsaldir. RK-nin ¢ixisinda molumatlarin gsbulunun
ongolodavamliligr informasiyanin 6tiiriilmesi diirtistlilyii, yoni otiiriilon U (t,b;) molumatinin qobul
edilon U "(t,b,) molumata uygunlugu deracesi ilo xarakterizo edilir. ©ngalodavamliligin komiyyat
Olciisii

P.=PU(a,tb)=U"(a,t,b)I<P, ... @)
xatasinin ehtimali ilo miisyyan olunur.
(2) ifadesi sistemin ongolodavamliligini molumatlar paketinin otiiriilmasi diiriistlilyli baximindan
miiayyan edir.
Miixtolif ©M-larin tosiri naticosinde tlirma sisteminin traktinda xatalar yaranir. Sistemds xatalar bir,
iki vo g-qat ola bilar, agor 6tiiriilon n simvoldan q godari xatali olarsa. Baxilan halda, n uzunluqlu

ardicilliq boyunca traktda yerlogmis q qodor xatanin bag vermosi ehtimali asagidak: ifads ilo toyin
olunur:

P,.(nam=Ct-[(p/(m-D]*-A-p)"", ©)
Burada p — bir ikilik simvolun xata ilo qabul edilmasi ehtimali; m — kodun asasidir. C;' — uzunlugu n
olan ardicilligda q xotalarinin miixtolif kombinasiyalarinin sayma borabar binomial omsal olub
asagidaki diisturla hesablanir:
q_ n!

Togin-q)t
Burada k,r — uygun olaraq informasiya vo yoxlama kodu elementlarinin sayidir.

Qeyd edok ki, ikilik simmetrik kanal (ISK) ilo diskret signallar (DS) toshihedici kodlama olmadan

otiiriildiiyli halda, yoni izafiliyo malik olmayan va sohvlori askar edo vo diizoldo bilmoyon koddan
istifads edildikdo, kod kombinasiyasinin sohv gqobulu ehtimali agagidaki ifads ilo toyin olunur:

P"W (n,q,k) :1—(1_ p)nfr '

n=K+r,
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Burada izafiliyi olmayan kodda r = (n—k)/n =0 olmasi nozars alinmisdir.
Otiirmo sistemi traktlarmin is alqoritmlorinden gériiniir ki, yuxarida qoyulmus masaloni hall etmok
moaqsadilo malumat paketlorinin Gtiirtilmasi zamani1 hamin traktlara ongslodavamliliq {izro miioyyan
toloblor goyulur. Bu taloblari sorti olaraq iki qrupa bolmak olar: molumatlarin 6tiiriilmasi prosesine
olan talablar va bu prosesi yerins yetiran texniki vasitalor olan talablor [3, 6, 9, 10].
Homin taloblorin yerina yetirilmasi ii¢iin sistemin ongalodavamliliq gostaricilorinin hesablanmast
ticlin 6tlirmos sisteminin traktlarinin is siiratini, SKN giymatini, ©M-larin xiisusiyyatlarini vo RK-nin
miixtolif cinsli resurslarini nozors alan tsullart yaratmaq lazimdir. Bu gostoricilor paketlorin sahv
gobul edilmasi ehtimalini hesablamaga imkan veracok Vo biitlin resurslarin etibarli idara edilmasini
tomin edacokdir.
Otlirmonin diristliiyii gostoricilorinin miiqayiso edilmasi vo qiymotlondirilmosi onlarin rabito
kanalimin resurslarindan (7" (t,b;)) istifade deracesine goro yerini yetirilir vo hamin resurslar bels
tayin olunur:

nl(tb)=[AF,C. . (B.,b),P.] ,i=1k 4)
Burada AF, — RK-nin tutdugu tezlik zolaginm eni; C_, (B, ,b;)— 6tiirmo sistemlorinin traktlarmin
buraxma qabiliyyetinin B, modulyasiya siiratinden vo b, =m, ={0,1} ikilik say sistemindon as1l1
olaraq maksimum qiymoti; P, . — otiiriilon i-ci faydali signalin giiciiniin qiymaoti olub, asagidaki kimi

toyin olunur:

I:)i.c :NO'[ZCn’ax(Bkabi)_oa5AFd] ) i=1,k (5)
Burada N, — ongolin spektral sixlig1 olub bels toyin edilir:

N, =P, -AF, =P, - (AF,/2), (6)

nc

Burada AF, — emal edilon signalin diskretlogdirma tezliyi olub AF, > 2AF, sertinden toyin olunur.
Mosalonin qoyulusunu nozoro alaraq, signallarin Otliriilmosi, emalt vo gobulu sisteminin

ongolodavamliligini todqiq etmok {i¢iin hesablama iisulunun riyazi sorhi agagidaki moqsad funksiyasi
ilo togdim oluna bilor:

Dy =W[Arg_max[SNR(Pi_C, Ep)l, i :ﬁ, (7

Buradan moahdudiyyat sortlori

Pnc < Pnc.()(m_ ’ Crmx (Bk ’ bl) 2 C (Bk ! bi ) ! Pom < Pom.()on. ' (8)

Burada E,, — otiiriilon i-ci signal bitinin enerjisi; P,. —©M signalinin giici;
P Cn’ﬁx.don.(Bk’bi) ! P(

nc.oon. ! OULOON.
buraxma qabiliyyatinin maksimum qiymati vo sohv ehtimalidir.

(7) vo (8) ifadolori signallarin oOtiiriilmosi, emali vo qobulu sisteminin ongolodavamlilig
gostaricilorinin SKN (SNR(P,,E;,)) vo spektral effektivlik 7. nozoro alinmaqla hesablanmasi

max .oon.

— uygun olaraq, ©M signalinin giiclinlin buraxila bilon qiymati,

tisulunun islonilmosing yeni yanasmanin mahiyyastini miioyyon edir.
Hesablama metoduna uygun olaraq, m tortibli sistemdo sohv ehtimali asagidaki inteqralla ifado
olunur [2-5]:
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1 T m-1 2
Pou (M) =1~ —— J [1-Q(u)]™* exp[-0,5(u — 2 -h)?1du, 9)

(9)-dan bels gonaoto golirik ki, sohv ehtimali h2 energetik parametri artdigca monoton olaraq azalir.
m=2 gobul etsak, (9)-dan alariq [2]:

P, =Q[hl=Q[(2mE/N,)**], Q(h)=(/ \/ﬁ)Texp(—o,az)dt . (10)

Burada Q(h)—cadval funksiyasi olub, sohvlerin olave funksiyasi adlanir; N, —additiv ag Qaus

ongolinin giicliniin spektral sixligidir. Hesablama metodlar1 asasinda aparilmis odadi analiz osasinda
P.=WI[B 7., SNR(P,,E,),B,,] asililig1 qurulmusdur. Burada E, —diskret siqnalin bir roqomsal

ekvivalentinin bir_bitina diisan signalin giictidiir.

Beloaliklo, gobulun angolodavamlili§inin hesablanmasi metodunun todqiqi gostorir ki, malumatlarin
diirlistliiyliniin ~ yliksoldilmasi moqgsadilo yiiksok somoroliliyo malik rogomsal modulyasiya
metodlarini, soboko kodlarim1 vo signallar arasinda qarsiligli korrelyasiyanin normalasdirilmis
omsallarini istifado etmok lazimdir.

NOTICO

Molumatlarin  Gtiirtilmosi  diiriistliiyliniin  todqiq osasinda trafik paketlorinin  molumatlarinin
oOtiiriilmasi, emali vo gobulu sistemlorinin traktlarinin ongolodavamliliq gostericilorinin, koherent
gobul zaman1 SKN-i, icarado olan rabito kanallarinin buraxma qabiliyyati vo resurslarini nozors alan
hesablama metodu toklif olunmusdur.

Hesablama metodunun todqiqi noticosindo Otiiriilmonin diiriistliiyliniin osas xarakteristikalarinin
hesablanmas1 {i¢iin energetik ifado alinmis, onun komoyi ilo ododi analiz yerino yetirilmis vo
P.. =W[SNR(P,,E,;)] asililigi qurulmusdur. Miioyyon edilmisdir ki, sistemin verilmis spektral

effektivliyi vo modulyasiya siirotindo SKN-in artmasi ilo alagodar olaraq, sohv ehtimali azalir.
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RESEARCH AND ANALYSIS OF METHODS FOR IMPROVING THE NOISE
IMMUNITY OF INFORMATION PROCESSING SYSTEMS IN THE
PROVISION OF MULTIMEDIA SERVICES

Israfil Bakhtiyarov
Azerbaijan State Oil and Industry University, Baku, Azerbaijan
Email: israfilbaxtiyarov@gmail.com

Abstract. Studies and analysis of methods for improving the noise immunity of the system in
corporate multiservice communication networks have been carried out and a generalized structural
and functional scheme for transmitting, processing and receiving traffic packet messages has been
proposed and justified when choosing criteria for the level of noise immunity in the provision of
multimedia services.

Keywords. multiservice communication networks, communication networks, resilience to failures,
corporate communication networks, communication quality, mathematical model.
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ELEKTROENERGETIKA SEKTORU YENI iISLAHATLAR
MORHOLOSINDO

Tahir Coforov
Enerji Iqtisadiyyati Morkozinin omokdasi.

Energetika - (latinca - energia - giic soziindon, ingilisco - energy, energetics, power - giic) insanin
tosorriifat-iqtisadi foaliyyot sahosi, biitlin ndv enerji resurslarinin doyisilmosi, paylanmasi vo
istifadasine xidmat edon tobii boylik vo siini altsistemlorin mocmusu.

Energetikanin maqsadi: istehsali enerji ilo tomin etmok tigiin ilkin, tobii enerjini ikinci morhalo -
elektrik vo ya istilik enerjisine ¢evirmokdon ibaratdir.

Energetikanin asas monbayi: (enerji resurslar1) olaraq yanacaq (neft, tobii qaz, das komiir,
oduncaq, yanar sistlor, qaz hidratlari) vo hidroenerji resurslari togkil edir.

Energetikamin strukturu: iki nohong sahoni - yanacaq sonayesini (miixtolif yanacaqg-enerji
resurslarinin hasilati vo emali saholorinin masmusu) va elektroenergetikani ohato edir.

Elektroenergetika (ingilisco - electrical energy - elektrik enerjisi) energetikanin elektrik enerjisinin
istehsal1, 6triilmasi vo satis1 poseslorini 6ziinds birlogdiron miihiim sahasi, altsistemi.
Elektroenergetikanin strukturu: Elektroenergetika ononavi vo qeyri-ononovi saholors bdliiniir.
Elektrik enerjisi istehsali 6lkonin igtisadi potensialinin gdstorici hesab olunur.

Diinyanin 40% ilkin enerji resurslari elektroenerji (elektrik enerjisi) istehsalina sorf olunur.

Moaqsad

Olko igtisadiyyatinin osas1 olan elektroenergetika sektorunda aparilacaq islahatlarla olagodar
yaradilacaq bazar soraitindo bu sahonin somarali, texniki va ekoloji cohatdon tohliikesiz faaliyyatini
tomin etmokdir.

“Azdarbaycan Respublikasinin energetika sektorunda islahatlarin siiratlondirilmasi” haqqinda
Azarbaycan Respublikasi Prezidentinin 29 may 2019-cu il tarixli Soroncaminda:

Energetika sektorunda institusional islahatlarin siiratlondirilmasi, sahs {izro foaliyyatin beynolxalq
tacriibo osasinda tokmillosdirilmasi, sahonin inkisafina 6zal, ociimlodon xarici investisiyalarin calb
edilmasi vo raqabot miihitinin formalasdirilmasi1 moagsadila:

- Energetika sektorunun inkisafinin asas prioritetlori vo hadoflori miioyyon edilmokls “Azarbaycan

Respublikasinin energetika sektorunun uzunmiiddatli inkisaf strategiyasi”min hazirlanmasi;
- Rogaboto osaslanan liberal bazar modelino marhalali kegid,;

- Sahoyo 6zal investisiyalarin calb edilmasi;

- Barpa olunan enerji monbalarindon istifads iizra alverisli investisiya miihitinin yaradilmasi;

- Bu sahads taninmig beynalxalq maslahatci sirkatlorin calb edilmasi nozaords tutulur.

Azarbaycan Respublikasi Prezidentinin 29 may 2019-cu il tarixli Sarancamu ilo Energetika
Nazirliyino agsagidaki normativ hiiquqi aktlarin hazirlanmasi tapsirig1 verilmisdir:

“Elektrik enerjisi istehsalinda barpa olunan enerji monbalarindon istifads

haqqinda”;

“Energetika vo kommunal xidmaotlor sahalorindo tonzimloyici haqqinda”;

“Energetika haqqinda”;
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“Qaz tochizat1 haqqinda” Azorbaycan Respublikasi qganunlarinin yeni layihalorinin
hazirlanmasi tapsirigt verilmisdir.
“Azorbaycan Respublikasinda kommunal xidmatlorin (elektrik va istilik enerjisi, su va qaz)
inkisafina dair Strateji Yol Xoritasi”’nds elektroenergetika sahosinda islahatlar vo enerji
tohliikasizliyi
* Tam saxolondirilmis va fasilasiz ekoloji tomiz elektrik enerjisi istehsalinin tomin edilmasi;
* Beynolxalq gostoricilora uygun somorslilik va keyfiyyot standartlarinin yaradilmas;
« Istehsalin vo paylanma sobokesinin formalasmasi, o ciimloden somarsli idareetma sisteminin
qurulmast;
* Movcud olan biitiin tobii qaz vo su osash elektrik enerjisi istehsali qurgularinin tam
modernlosdirilmasi;
* On yiiksok somaralilik gostaricilorine malik yeni istehsal qurgularinin totbiqi;
* Somoraliliyin artirllmast hesabina qonaot edilmis tobii qaz miqdarmin TAP/TANAP
layiholori vasitasilo Avropaya ixraci,
+ Isitmo mogsadlori iigiin alternativ vo borpa olunan enerjidon istifadonin, asason do giinos,
kiilok, geotermal va biokiitls enerji potensialinin qiymatlondirilmasi;
*  Alternativ vo barpa olunan enerji manbalorindon istifads ii¢ilin ilkin qurgularin yeni yasayis
va geyri-yasayis tikililorinds qurasdirilmasinin stimullagdirilmasi.

2000-ci ile gadar “Azarenerji” ASC
demak olar ki, saquli inteqrasiya
olunmus inhisargi sirkatdir.

Isteahsal

@M
(MDX)

!

Paylama va satis

| |

Istehlakcilar

Elektroenergetika sahasindo movcud nailiyyatlor:

o Son illor orzindo miiasir texnologiyalar osasinda elektrik stansiyalarinin ingast vo

yenidonqurma islori hesabina 2800 MVt-a godor yeni giiclorin yaradilmast;

o 2006-c1 ildon baslayaraq elektrik enerji istehsalimin 1991-ci il soviyyesini oOtorok,

iqtisadiyyatin inkisafinda asas tormozlayici faktor olan enerji qitliginin aradan qaldirmast;

o Olkodo elektrik enerjisinin ixrac potensialmin yaradilmast;

o Qonsu oOlkolorin energetika  sistemlori ilo birgo foaliyystin tomin edilmosi va sistem
ohomiyyotli yiiksok gorginlikli, (500 kV, 330 kV, 220 kV, 110 kV-lug) yeni xott vo
yarimstansiyalarin insasi vo yenidonqurma islori;

Energetika sistemindo miiasir idaroetmo sisteminin (SCADA) yaradilmasi.

O
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I. Energetika sektorunda islahatlarin ssenarisi

2006-c1 ilda
Paylama va Satis iki
energetika subyekti “Azerenerji” ASC
arasinda boliindii.

istehsal
Qeyd: ]

1.Elektrik enerji tariflari %
Tarif Surasi tarafindan tasdiq edilir. Oturma
2. ASC-lara idaragiliya verilmi
dovlat miilkiyyatina
Miisahida Surasi tarafindan
nazarat edilir. AR TR Wi el LR
“Bakielektrikgabaka” , Paylama
ASC

LI

~ Baki seher
Istehlakgilar:

6 g/kvts

10.02.2015-ci ilden
Paylama ve satis yalniz
“Azerisiq” ASC terafindan

hayata kegirilir. “Azarenerji” ASC

Qeyd:

“Azarisiq” ASC elektrik enerjisini SO
Otiiriicli Sistemdan alir, lakin “vahid Oturms
alicis1” olaraq elektrik enerjisini
birbasa elektrik stansiyalarindan
almasi topdansatis bazarinin
yaradilmasina sarait yaradar. Paylama va Satis

(“Azarisiq” ASC)

_l P

Istahlakenlar
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Topdansatis bazarinin yaradilmasi:

1. “Vahid alici” olaraq, “Azarisiq ASC”
respublikanin illik talebatina uygun
olaragq, elektrik enerjisini raqabat
soraitinda elektrik stansiyalarin taklif
etdiklari hacm va giymats alaraq, bu
enerjinin oturilmasini SO ila
razilasdinr.

2. Stansiyalar arasinda elektrik Istehsal
enerjisinin alqi-satqisinda ragabat '
miihitinin yaradilmasi naticads enerji . l Tond . |
giymatlarinin azalmasi; i opdansatis

- galacak struktur dayisikliyi, yani OtU rma bazan
elektrik stansiyalarin idaragiliys (M DX )
verilmasi;

- MDX (Sistem Operatoru-SO)
sarbastlasdiriimasina sabab olar.
3. “ Azerisiq ASC” alinmis elektrik

oS Paylama va satis

enerjisinin paylanmasi va satisini hayg . 2
kegirar. (“Azar]§1q” ASC)

Qeyd

28.11.2018-ci ilds tariflor: l—l

Topdansatis - 5,7 qap/kvts;

Parakendo satis: 1

hali — 7 (11) gaplkvts; Istehlak Cl lar

Qeyri-ahali — 9 qap/kvts.

Novbati marhalods

“Topdansatig” bazari
yaradildigdan sonra édaniglerla
alagadar onun bank sistemi ila
elektron faaliyysti temin edilir.

Oturma
(MDX)

| . | T

Paylama va satis
“Azarisiq” ASC -
Xirda iri
istehlakcilar istehlakcilar e —

Sonraki etapda

Topdansatis bazar1 treninq rejimindo movcud istehsalci — istehlak¢r miinasibatlorini
saxlamaqla paralel faaliyyati:

1. Topdansatig bazar1 — informasiya, kommukasiya texnologiyalar1 sistemi ilo tam tochiz olunaragq,
bazar subyektleri - elektrik stansiyalari, iri tolobatgilar vo paylayict sabokoalorin birgs faaliyyati ligiin
“on layn” (online) elektron sistemi yaradilir. Ticarat Sisteminin Intizabtgis1 (TSI) SO ilo birga
elektrik enerjisinin tolob-toklifi izro molumatlari cari zamanda idare edirlor;

2. Bazarin sorbast (inhisargiliga qarsi) foaliyyatine nozarot miistoqil Tonzimlayici Orqan torafinden
hoyata kegirir;

3. Topdansatis bazari treninq saraitinda bir il oarzindo yaranacaq problemlori tam hall etdikden
sonra, is¢i rejimdo foaliyyoto baslayir.
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Yekun etapda

Paylama va satis
(“Azarisiq” ASCI)

Xirda _ iri
istehlakcilar istehlakcilar

Yekun etapda

1. Operativ:

- Bir giin ovval - “spot” ;

- “ Balanslayic1” bazarlar yaradilir.

2. Paylayici soboko regionlar iizro idaragiliys verilir;
3. “Satis foaliyyati” paylayici sabokodon ayrilir;
4.Xirda istehlakeilar iigiin “Porakondo bazar” yaradilir.
Yaradilmasi vacib olan normativ — hiiquqi aktlar:
1. “Elektroenergetika haqqinda” qanun;

2. Soboka kodeksi;

3. Tonzimlayici orqanin foaliyyati haqqinda qaydalar;
4., Tarifin hesablanma metodikast;

Enerji tohliikasizliyi

Enerji tohliikasizliyi - (yunanca - energiya - is, faaliyyat, ingilisca - Security - tahliikasizlik) - normal
soraitdo vo homginin, fovgolado hallarda 6lko vo region ohalisinin, votondaslarinin, dovlot vo
igtisadiyyatin miiqabil keyfiyyatli, iqtisadi girigli yanacaq-enerji resurslar1 tominati defisitindon
gorunmasi, eyni zamanda, enerji vo yanacaq tochizatinin stabilliyinin pozulmasi tohliikolorindon
miihafizosi voziyyaeti.

Diinyada enerji tohliikasizliyi probleminin dorki ilk dofs orob-israil konflikti ilo slagodar diinya
neft qiymatlorinin koskin artmasi fonunda bag vermisdir.
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Neftin tochizatinin tam olaraq dayandirilmasi Qarb 6lkolorindo enerji tohliikosizliyinin tominati iizro
tadbirlorin goriilmasina sobab olmusdur.

Miiasir diinyada enerji tohliikasizliyi yalniz istehlakin komiyyot tominatlig1 ilo deyil, hom do onun
keyfiyyati vo standartlari il dl¢tiliir.

Enerji tahliikasizliyi fenomeni

Miiasir iqtisadi vo siyasi hoyat bizo energetikanin diinyanin genis spektrli palitrasina tosiri ilo bagh
kifayot qodor faktiki material verir.

“Enerji siyasoti”, “enerji diplomatiyas1”, “enerji effektivliyi”, “energetika iqtisadiyyati”, “enerji
milloteiliyi”, “enerji terrorizmi” kimi s0z birlogsmolori vo ifadslor bu giin diinya motbuatinin vo
miasir elmi-ictimai odobiyyatlarin sohifolorindon diismoyon moévzular sirasinda genis yer alir.

Biitlin bunlar imumilikds “enerji tohliikasizliyi” adlanan fenomendon qaynaqlanur.

Enerji tohliikasizliyi anlayisinin interpretasiyalar:

Enerji tohliikosizliyi - moveud iqtisadi sorait tolobindo soroncamda zoruri komiyyat vo keyfiyyotdo
enerjinin olmasi voziyyatino inamdir.

Enerji tohliikesizliyi - vetondasin, comiyyetin vo dovlstin mithiim “enerji maraqlarinin” daxili va
xarici tohliikolordon miidafissi voziyyatidir.

Enerji tohliikasizliyi - milli vo beynalxalq soviyyads ictimai istehlakin enerji resurslari ilo yetorinca
va samarali 6donilmosinds igtisadiyyatin imkanlarinin macmusudur.

Enerji tohliikasizliyi - hoyat soraitinin vo soxsiyyetin inkisafinin, comiyyatin vo dovlatin, sosial-
iqtisadi vo harbi-siyasi stabilliyinin enerji resurslari ilo dolgun tominati, habelo bu ¢evrods daxili vo
xarici tohliikolora miigavimoat géstormok {i¢iin iqtisadiyyatin hazirligidir.

Enerji tohliikasizliyi - milli igtisadiyyatin miistaqilliyinin, onun sabitliyi vo dayanigliginin, miitomadi
yenilonmasi vo 6zilinli tokmillogdirmasi bacariinin tominatinin sort vo faktlarinin mecmusudur.

“Diinya Enerji Suras1” va Enerji tohliikasizliyi

Diinya enerji suras1 (ingilisco - World Energy Council, WEC - Diinya Enerji Surasi) nahang
beynolxalq qeyri-kommersiya enerji togkilati.

BMT-do akkredito olunan bu qurum enerji problemlori ilo mosguldur vo 6ziinds diinyanin 100-9
yaxin 6lkasindon 3000-don ¢ox dovlat toskilatini vo 6zal toskilat1 birlosdirir.

“Diinya Enerji Suras1” iso enerji tohliikosizliyini enerjinin movcud iqtisadi soraitds, zoruri komiyyot
va keyfiyyotdo gotiliklo soroncamda olmasi kimi sorh edir.

Enerji tohliikasizliyinin 9sas gostoricisi
Enerji tohliikasizliyinin asas gostaricisi - 6lkonin enerji resurslari ilo tominatlihiqdir
Enerji resurslart ilo tominatliliq amsalla hesablanir:

Er = Eis: Eik

Burada: Er enerji resurslari ilo tominatliliq amsals;

Eis - 6lkodo enerji istehsali;

Eik - 6lkodo enerji istehlaki.

Enerji resurslart ilo tominatliliq omsali vahiddon yiiksokdirsa 6lkonin enerji tohliikosizliyi barqorar
olunmus hesab edilir.

Vahiddon kicik konfiqurasiyalar disbalansliliq voziyystindon xabar verir.
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Milli enerji strategiyasi

Enerji tohliikasizliyi oksor iqtisadi inkisaf etmis Olkolordo pragmatik osasda milli enerji
strategiyasinin torkib hissosi olaraq toyinat alir.

Enerji strategiyasit milli enerji siyasotinin konkretlogsmosi vo bu ¢arcivade onun is¢i sonadine
¢evrilmosini ifads edir.

Enerji strategiyast doqiq toyinathl foaliyyot mogsadlorine horokotin toskili metodlar: ilo, zoruri
resurslar vo miimkiin potensial imkanlar miiqabilindo nailolmani sortlondirir.

Struktur kompozisiyada enerji strategiyasi plan, idaroetmo sonadlori, qrafikler, biidcs vo digor bu
kimi zoruri elementlori 0ziindo birlosdiron modernizasiya vo koklii yenidonqurmanin foaliyyat
programi olaraq ¢ixis edir.

Enerji effektivliyi

Enerjiqoruyuculuq, eneri qonaatcilliyi (ingilisco - energy saving - enerjigoruyuculuq) enerji
resurslarinin  somorali istifadosi vo qgonastli mosrof olunmasi istigamotindo kompleks toskilati,
hiiquqi, istehsal, elmi, iqtisadi, texniki vo diger tadbirlorin reallagmasi.

Enerji effektivliyi tosarriifat dovriyyasina barpaolunan enerji monbalarinin daxil olmasi tadbirlori ilo
do sortlondirilir.

Enerjigoruyuculug ham do tabii resurslarin miihafizosinds vacib dovlst vazifasidir.

O, enerjidasiyicilarinin tariflorinin artimi vo enerji masroflorino ugot vasitolori lizro nozaratdon iroli
galorok onlarin buraxilisina kvotalarin totbiqi ilo do baglh miixtalif enerji ndvlerinin istehlakinin
mohdudlasdirilmasini ehtiva edir.

Dayaniqli sosial dovlst enerji tohliikasizliyini enerji effektliliyindon ayirmir vo onu iqtisadiyyatin
yanacag-enerji resurslar1 ilo tochizatinda 6lkonin inkisaf soviyyasinin miihiim indikator gostoricisi
kimi qabul edir.

Azarbaycan Respublikasinda enerji tahliikasizliyi tominati

Enerji resurslari ilo tominatliliq omsali baximindan Azorbaycan Respublikasinda enerji tohliikasizliyi
tomin olunmus hesab edilir.

Bu tominatliliq tobii enerji resurslari, istehsal, nogl vo logistika infrastrukturu baximindan da
yetorlidir.

Olko igtisadiyyati va ohalisi mdvcud elektroenergetik potensialin hals ki, yarisindan istifado edir.
Karbohidrogen resurslarinin miqyaslilig1 iss Azarbaycanin ¢ox uzun illor daxili ehtiyaclarinin yetorli
tochizatina osas yaradir.

Azarbaycan Respublikasinda enerji tohliikasizliyi taminatinin bashca prioritetlori

Enerji tohliikasizliyi vaxt ¢orgivali, dovri bir masals deyildir.

Enerji tohliikosizliyi hassasdir vo hor yeni bir iqtisadi tsikldo 6ziinlin korrektslorini sortlondiron
pragmatik strateji ohdolikdir.

0, halo ¢ox uzun miiddot dovlotin strateji hodoflori sirasinda qalacaq prioritetlordondir.

Ona goro do, enerji resurslarinin somorali istismari, bolgiisi, istifadesi vo hom do baslica olaraq
artirilmasi, yetorliliklo golocok nasillors transformasiyasi ¢ox miihiim vo vacibdir.
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Azarbaycanda enerji tohliikasizliyinin méhkoamlandirilmasi konsepsiyasi
Qanunlarin va onlarin yeni layihalorinin hazirlanmasi:

“Energetika haqqinda”;

“Elektroenergetika haqqinda”;

“Enerji resurslarindan somarali istifado vo enerji effektivliyi haqqinda”;

“Qaz tachizati haqqinda”;

“Elektrik enerjisi istehsalinda barpa olunan enerji manbalorindon istifade haqqinda”;
“Energetika vo kommunal xidmatlor sahalorinds tonzimloyici haqqinda”.

Niivo energetikasi

Azorbaycan Respublikasinda niive texnologiyalarindan dinc mogsadlorls istifads tig¢iin 2014-cii ildo
Olko prezidenti torofindon “Milli Niive Toadqiqatlart Moarkozi” Qapali Sohmdar Comiyyati
yaradilmisdir.

Comiyyatin foaliyyotinin asas istigamatlori niive elmlori, niivo texnologiyalar1 vo niivo energetikasi
sahosindo kompleks todbirlorin hoyata kegirilmosi, miiasir dovriin toloblorino vo milli monafelora
uygun miivafiq texnologiyalarin dinc moagqsadlorlo inkisaf etdirilmosi vo bu sahado yiiksok ixtisaslt
kadr potensialinin giiclondirilmosi kimi mosalalori ohato edir.

Tosisatin hortorofli foaliyyotini tomin etmok iiclin Olkodo giici 20 MVt olan todgigat niive
reaktorunun qurulmasi istiqamatindo islor aparilir.

Atom Enerjisi iizro Beynolxalq Agentliyin ekspertlori do 2005-ci ildo qurumun Vyanada kegirilon
49-cu sessiyasinda Azorbaycanda Atom Elektrik Stansiyasinin (AES) tikintisino miisbat roy
vermigdilor.

Azarbaycan Respublikasinda enerji effektivliyinin tominatinin bashca prioritetlari

“Enerji resurslarindan somorali istifade vo enerji effektivliyi haqqinda” Azorbaycan Respublikasi
Qanununun qgabul edilmasi ilo asaslt hallini tapacaqdir:

Enerji resurslarindan somarali vo effektiv istifadoenin tomin edilmasi;

[stirak¢ilarin hiiquq va vozifalorinin miioyyan olunmast;

Istirak¢ilarin arasinda miinasibotlorin tonzimlonmosi;

Enerji resurslarindan istifadonin miiasir toloblors vo standartlara uygunlasdirilmast;

Enerji auditi, enerji effektivliyi xidmaotlori, enerji menecmenti sistemlorinin tatbiqi.

Milli enerji tohliikasizliyinin mohkomlondirilmasi vo enerji effektivliyinin artirilmasi
prioritetlori:

milli enerji tohliikasizliyinin baslica meyar vo gostaricilorinin tayini;

milli enerji tohliikasizliyinin tominati izrs informasiya bankinin yaradilmast;

milli enerji tohliikasizliyinin indikativ idare olunmasi sisteminin formalasdirilmast;

iqtisadiyyatin biitiin sahoslorindo enerji resurslarindan rasional istifadonin reallagdirilmasi izro
togvigedici somoralilik norma vo limitlorinin miioyyonlosdirilmasi;

inkigafi stimullagdiran sosial dayaniqlt miitoraqqi qiymot-tarif sistemina kegid,

maliyyo intizaminin, ugot-nazarat isinin giiclondirilmasi;

enerji kompleksinin miihiim problemlarinin tadqiqinds elmi-foaliyyastlorin genislondirilmosi.

Milli enerji tohliikasizliyinin mohkomlondirilmasi vo enerji effektivliyinin artirilmasi
prioritetlori:

diinya Olkalori vo aparici sirkotlorlo milli monafelora vo qarsiliqht faydali amokdagliga asaslanan
enerji inteqrasiyasinin genislondirilmoasi;

enerji resurslarinin ixaracinin diversifikasiyasinin artirilmast;
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“OPEK plus” formati g¢orgivasindoki foaliyyotlordo dGlkonin apariciliginin  vo  niifuzunun
yiiksoldilmasi istigamotindo davamli todbirlorin goriilmasi;

SOCAR-in 06lko xaricindo perspektivli yataglarin istismarinda payc¢t kimi istirakinin
genislondirilmasi.

Milli enerji tohliikasizliyinin mohkomlondirilmasi vo enerji effektivliyinin artirilmasi
prioritetlori:

diinya Olkelori vo aparici sirkotlorlo milli monafelora vo qarsiliqlt faydali amokdagliga asaslanan
enerji inteqrasiyasinin genislondirilmaosi;

enerji resurslariin ixaracinin diversifikasiyasinin artirilmast;

“OPEK plus” formati g¢orgivasindoki foaliyyotlordo dGlkonin apariciliginin  vo niifuzunun
yiiksoldilmasi istigamotindo davamli todbirlorin goriilmasi;

SOCAR-in 06lko xaricindo perspektivli yataglarin  istismarinda payg¢t kimi istirakinin
genislondirilmasi.
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OLCMO NOTICOLORININ DOQIQLIYININ ARTIRILMASI MOQSODI iLo
VIRTUAL OLCU CIHAZININ TODQIiQI VO YARADILMASI

'Rana Haciyeva, 2Diirdana Riistomova, *Almaz Mehdiyeva

L23“Informasiya texnoglogiyalar1 vo masinlar” kafedrasi, 1*3dosent, Qarbi Kaspi Universiteti
(Azorbaycan).
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Xiilasa. Olgmo proseslorinin avtomatlagdiriimasi sahosindo yeni tendensiyalardan biri do
molumatlarin avvalcadon toplanmasi vo emal ii¢lin virtual miihitin hesablanmasinin tocriibaye daxil
edilmosidir. Bu tendensiya, miiasir informasiya va kompiiter texnologiyalariin siiratli inkisafi ils six
baglidir. Virtual miihit malumatlarin qeyd olunmasi ii¢lin proqgram modulu, yoni dlgma prosesindo
real qurgular ilo paralel istifado edilon virtual cihazlar yaratmaq iiclin nozords tutulmusdur.
Tadqgiqatlar bu aktual masaloya hasr edilmis va virtual 6l¢ii cihazi yaradilmigdir.

Agar sozlar: Olgmo dogiqliyi, 6lgmo xotasi, intellektual idaraetmo sistemlori, virtual cihaz, DAQ
qurgusu, LabVIEW proqram paketi.

GIRIS

Miiasir dovrds texnoloji proseslorin avtomatlasdirilmasi miixtalif proseslorin idars olunmasi ii¢lin
nozordo tutulmus bir sira vasitolor vo lisullardan ibarstdir ki, bu zaman insan omoyindan istifads
olunmur. Hazirda texnologiyanin inkisafi vo toraqqi siirati elo saviyyadadir ki, istenilon texnoloji
prosesi insan istiraki olmadan hayata kegirmak olar. Gilindon-giine yenilonon texnoloji avadanliglar
v aqreqatlar sonayenin inkisafina boyiik tosir edir vo demok olar ki, istehsalin vo sonayenin miixtolif
saholorinin inkisafinin asasini istehsal proseslorinin avtomatlagdirilmasi togkil edir. Miiossisodo omok
mohsuldarligimin yiiksaldilmesi, tokliikesiz is soraiti vo alinan mohsulun keyfiyyotinin artirilmasi
proseslorinin avtomatlagdirilmasindan birmonali olaraq asilidr.

Miiasir texnologiyanin bariz niimunasi olan intellektual idaroetmo sistemlori istehsalda vo sonayedo
yliksok keyfiyyeotli mohsul alinmasi {i¢iin ideal vasitodir, belo ki, uzun miiddat istifads olunan analoq
idaroetma sistemlori 6z yerini yiliksok daqiqliyi vo genis funksiyalar ilo secilon raqomsal idaraetmo
sistemloring verir. Miixtalif istehsal sahalorinds texnoloji proseslor dayanmadan faaliyystds olur ki,
bunlardan biri mohsulun vo ya xammalin ¢ondo toplanmasi vo ya c¢ondon miioyyon bir qurguya
oOtiiriilmasi prosesidir. Bu prosesdo mohsulun ¢ondoki soviyyasino nozarat tolob olunur ki, bu nozarot
avtomatik olmalidir. Saviyys 6lgon cihazlar ¢onds mohsulun soviyyesini stabil saxlamaq, ¢ondoki
sizmalara vo ¢onin haddindon artiq dolmasina noazarati hoyata kegirir.

Soviyye Olgma cihazlarundan istifads tok soviyyenin Oziinii deyil, homg¢inin mohsulun fiziki
parametrlorino-onu xarakterizo edon parametrlora do nozarat etmok {i¢iin istifado olunur. Avtomatik
nozarot sistemlorinin totbiqi istehsalin somoraliliyinin artirilmasi iigiin on yaxst hall yoludur.
Istehsalin somoraliliyini artirmaq iigiin nazarat sistemlorinin genis totbiqini hayata kegirmok vacibdir.

MOSOLONIN QOYULUSU
Texnoloji qurgularin qapali vo agiq ¢on vo aparatlarinda yerloson maye soviyoasini 6lgmok iigiin

soviyya Ol¢anlorden istifade olunur. Bu sensorlar maye vo donvar halda olan mohsullarin soviyyesine
avtomatlasdirilmis nozaroti hoyata kecirmok {i¢lin, hom¢inin nozarotdo olan miihitin soviyyasinin
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doyismosi zamani xobordaredici isiq vo sos signallarinin Gtiiriilmosi {i¢lin nozordo tutulmusdur.
Soviyyo Olgonlor tok bir cihaz vo ya texnoloji qurgularin bir hissosi soklindo hazirlanir. Miiasir
intellektual qurgularla birlikdo layiholondirilmis sistemlor vasitosilo hotta ¢ox ¢otin, tohliikoli soraitdo
daqiq 6lgmaler aparmaq miimkiindiir.
Conlor istifado olunma moévqeyino goro iki qrupa boliiniir: istehsalda vo dolumda istifado olunan
conlor. Istehsalda istifads olunan gonlora basqa ¢onlorden mohsul tokiiliir. Buna géra da bu ¢onlorda
mohsulun soviyyesi daim artir. Mohsulun soviyyosindo azalma olarsa sensor “xobordarliq edir”.
Dolum ¢onlorinds iso oksino olaraq mohsulun soviyyosi homiso azalir. Bu zaman ¢ondo mohsulun
soviyyesinds artma bag verorsos soviyya dlgon “xobordarliq edir”.
Kontaktsiz saviyye sensorlarindan olan radar tipli saviyye sensorlar1 yuxarida qeyd edilon mosalonin
halli zaman istifads olunan ideal vasitadir.
Molumdur ki: Olgmo - dyronilmasi nazerds tutulan hadislorin migdar nisbetlorini miioyyen edir ki,
bu iso miixtalif kosflorin vo todqiqatlarin yekun noticosini miiqayise etmayo imkan verir; Olgmo
vasitolori (OV) - 6lgmo zamani istifado olunan vo &lgiilon komiyyotin dogiq metroloji
xiisusiyyatlorini 6ziindo saxlayan texnoloji vasitolordir; Ol¢gma vasitalorinin yoxlanilmasi - istifado
olunan texniki vasitolorin verilmis metroloji xarakteristikalariin 6lgma {giin yararlifinin rosmi
metroloji orqan torafindon toyin olunmasi vo qoyulmus toaloblora uygun olmasinin tosdiglonmosidir;
Olgmolorin dogiqliyi-fiziki kemiyyetin &lgmodon alinan giymaotinin xotasmin sifra yaxin olma
doracasidir; Olgmonin xotasi-6lgmo noticosinin  komiyyatin hoqiqi qiymetindon meyletmosini
gostorir; Olgma metodu-6lgmonin hans1 prinsip vo vasitolordon istifado olunmasi qaydalar
mocmusudur; Olgma cihazi-ovvalcodon miioyyan olunmus intervalda 6l¢iilmiis komiyyetin qiymetini
oldo edon texniki 6lgmo vasitasidir; Olgmo ceviricisi - oldo olunan informasiyanin siqnal soklinda
¢evrilmosi, otiiriilmasi, emal olunmasi vo saxlanmasi ti¢lin hazirlanmis 6l¢ii vasitosidir. Bu cihazlar
oldo olunan informasiyani kosilmoz vo ya diskret signallar soklindo otiirlilmosine goéro analoq vo
rogomsal olurlar.
Olgmonin miixtolif névleri molumdur. Bu ndévler dlgiilon fiziki komiyyatin zamandan
asililigina, 6lgmonin funksional tonlikloring, dlgmalorin alinmis yekun naticolorinin diizglinlilyiinii
aydinlasdiran sortlora, hamginin verilon naticalarin ifade olunmasi tipine gora qruplasdirilir.

> Olgiilmiis fiziki komiyyatin naticosinin lgmo vaxtindan asililig1 grafikino goro dinamik vo
statik 6lgmolor mévcuddur.
Statik 6l¢cmo - zamanin istonilon aninda Slgiilon komiyyatin ilk 6l¢gmo qiymati doyismir. Sabit tozyiqi
belo 6lgmolors misal gdstarmak olar.
Dinamik 6lgmo - 6lgmo prosesindo 6lgiilon komiyyotin doyari zaman kegdikco doyisir.

» Miixtolif komiyyatlorin qiymatlorin hansi iisulla miisyyan edilmasindan asli olaraq 6lgmalor
iki tisulla aparilir: 6lgmo ilo miigayiso vo birbasa 6lgmao tisulu.

Fiziki komiyyatlordo vahidlor sistemi. Fiziki komiyyot-keyfiyyotco bir cox obyektlor {i¢lin timumi
olub komiyyatco miixtalif obyektlor ligiin tok giymatin olmasi xassasidir. Har bir fiziki komiyyat 6l¢ii
vahidi ilo fado olunur ki, vahido borabor olan ododi qiymot homin fiziki komiyyotdir. Fiziki
komiyyatin 06l¢iisii gézlo goriinon materiyaya aid edilon komiyyatin miqdar xiisusiyyatidir. Fiziki
komiyyatlorin mocmusu (comi) verilmis komiyyatlordon biri sorbost yerdo qalanlar1 iso ondan
funksional asili olmasi prinsipi ilo goétiiriilorse bu como fiziki komiyyatlor sistemi deyilir. Sorbast
sokildo olub osaslandirilmis bir nec¢o fiziki komiyyotlor vardir ki, onlara asas komiyyatlor deyilir.
Qalan oksor komiyyatlor iso tdromo vo ya olavo komiyyatlor olub, onlarin vahidi osas komiyyotlorlo
onlar arasinda olan funksional tonliyo géro miioyyon edilir. Vahid sahoyo diison tozyiq qiivvasi kimi
toyin olunan tozyiqi téroma vahidlors niimuns kimi gostora bilorik. Hazirda fiziki komiyyatlorin
vahidlori diinyada gobul olunmus Beynoalxalq Vahidlor Sistemino osason adlandirilir. Beynolxalq
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Sistemdo osas Ol¢ii vahidlorinin say1 yeddi olub, ollidon ¢ox téromo fiziki komiyyotlorin vahidi
vardir.
Olgii vahidlorini yenidon istifado etmok vo onlar1 qorumaq iigiin 6lko {izro baza rolunu oynayan
rosmi etalonlar nozordo tutulub. Etalonun qobul olunmus asagidaki xassolori vardir: doyismomak,
uzlagdirmaq vo tozolonmaok.

a. doyismomak - uzun vaxt intervalinda etalonun yenilonon vahidini doyismomasi xassasidir.

b. uzlasdirmaq - texnikanin inkisafi ilo slagodar olaraq etalonun da yeni Ol¢ii vasitalari ilo
uzlagmasi xassasidir.

C. tozolonmok- texnikanin inkisafi ilo olaqgodar olaraq fiziki komiyystin yeni 6lgii cihaz ilo
Olcililmasinds on az xota ilo tozolonmasi xassasidir.

MOSOLONIN HOLLi

Bozi texnoloji proseslori avtomatlasdirmaq {igiin texnoloji qurgunun ¢onindo olan mohsulun
soviyyasini nazaratdo saxlamaq tolob olunur. Bu zaman soviyyadlgon cihazlarin komoyi vasitosilo
maye vo ya donovar mohsullarin soviyyosino avtomatik nozarot vo tonzimlomo hoyata kegirilir, bu
cihazlar homginin nozarat do olan miihitin soviyyasinin artmasi vo azalmasinda isiq vo ya sas signali
ilo xobordarliq edir. Olgma prosesi - istehsalat miihitinde miioyyen bir talob olunan saviyyaya catdig
zaman signal veran sensorla yerino yetirilir. Saviyyanin dl¢iilmasinin naticosindo ¢ondoki mohsulun
hocmi miioyyanlosir.

Soviyyo Olgonlor mayenin soviyyasinin Olgiilmosi zamani istifado olunan Olgmo vasitoloridir.
Soviyyoni 6lgarkon bir ¢ox sensorlardan istifads olunur. Belo ki, mayelorin sixlig1 forqli olub,forqli
temperatura, forqli tozyiq vo miihitdo malik olur. Digor 6l¢ii vasitalorinds oldugu kimi, soviyye 6lgon
cihazlar da 6lgmoni yerino yetirmok tiigiin vacib olan 6l¢ii ¢eviricilorino, kdmokei qurgulara malikdir.
[lkin cevirici cihaz 6l¢iilmasi tolob olunan kemiyyati sensorun girisinden qobul edir vo daha sonra
onu ceviricinin qobul etdiyi ¢ixis signali soklino salir (elektrik, mexaniki, pnevmatik, ) yaxud da
cihazin gkalasinin niimunosindoki gdstoriciya ¢evirir. Belo 6l¢ili ¢eviricilorinin konstruktiv qurulusu
verilon parametrlorlo miioyyon olunur.

* Sensorlar istifado olundugu maddonin néviindan asili olaraq maye mohsullar {igiin vo denaver
mohsullar {igiin soviyyo 0l¢ii sensorlarina ayrilirlar.

+ Olgmo iisulundan asili olaraq sensorlar1 kontaktl ( sensorun biitdv hali vo yaxud onun hor
hans1 bir hissosi Ol¢lilmasi tolob olunan miihitlo tomasda olur) vo kontaktsiz (6lgmo prosesi maye
miihitlo olago olmadig1 halda bas verir) olaraq 2 hissoyo ayrilir.

Kontaktli sensorlardan avadanliglardan istismarin ¢atinlosdiyi miihitlords istifado olunur.
Bu amillors niimuns olaraq asagida verilonlori gostormok olar:

- Temperaturun +90°C vo ondan yuxar1 oldugu halda;

- Tozyiq 3 bar vo daha yiiksok hadds olduqda.

Texnoloji proseslor zamani dar va 6l¢iilmasi ¢atin ¢onlordo kontaktli 6lgmo tisulu daha slverislidir.
Ciinki kontaktsiz cihazlar vasitosilo 0lgmolor hoyata kegirilorkon yiiksok vo dar c¢onlordo signal
yayilir vo doqiq natico alimur.

Kontaktsiz sensorlardan birbasa miihitlo tomasin miimkiin olmadig1 hallarda vo praktiki olmayan
voziyyatlordas istifado edilir. Olgma prosesinin hayata kegirilmosine va sensorun islomo qabiliyyating
asagidaki paramertlor tosir gostorir:

- 0zIilii mayelor (mazut, qatilasdirilmis siid, gliserin vo s.);

- agressiv mayelar (tursular, duzlar, galovilar).

- yapisma xiisusiyyotino malik donovar maddonin soviyyasine nozarat olunmasi;

- nazaratin oldugu miihits xas olan yiiksak tozyiq/temperatur;

- ¢onin igarisindoki toz vo hamginin 6lgmo prosesini ¢otinlogdiron basga amillor.
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Soviyyo Olgonlorlo soviyya signalizatorlar1 yerino yetirdiyi funksiyalara goro foglonirlor. Soviyyo
signalizatoru maye soviyyesinin yalniz konkret bir ndqtoye ¢atmasini noazarstde saxlayir. Bu
cihazlarin isi miioyyan olunmus fiziki prinsiplore asaslanir. Verilmis prinsiplora gora soviyyo 6l¢on
cihazin elektron bloku moahsulun saviyyasinin qiymatini miitanasib olan analoq siqnala vo yaxud da
koda cevirir. Signalizatorun iso diismo prosesi hossas element maye ilo bloklanarsa, ya da mayedon
azad olarsa bas verir. Soviyya siqnalizatorlar1 yuxari temperaturda vo ya tozyiqds, partlayis meyilli
vo aqgressiv miihitlordo islomok iiciin ideal vasitodir. Bu cihazlar etibarliligi, sadsliyi, somaraliliyi ilo
digorlarindon forqglonir.

Soviyys Olgon cihazlar iso saviyye signalizatorundan forqli olaraq soviyyoayo daimi nozarst edirlor.
Bir ¢cox zaman, misal {igiin, nasosun susuz qalmasi, ¢ondon suyun dasmasi kimi hallarin garsisini
almaq vo mayeni doqiq dozalara ayirmaq {¢iin iki nov cihazdan da istifado edilir. Miivafiq
sensorlardan istifads prosesin parametrlorindon (temperatur, is¢i tozyiq ve s.) asili oldugu kimi,
mayenin 0z fiziki-kimyovi parametrlorindon (elektrik kegiriciliyi, aqressivlik va s.) do asilidir.
Saviyyoni 6l¢iilmasi {igiin iki ndv vasitolordon istifado etmok lazimdir: birbasa soviyyos Olgonlor vo
molumatlarin vizualizasiyasi vasitalori.

1. Soviyya sensorlari. Sensorlari secorkon nozarstin totbiq olundugu maddenin vo miihitin
parametrlori, avadanligin xiisusiyyati, 6l¢monin maqsadi nozars alinmalidir.

2. Molumatlarin vizualizasiyast avadanliglart saviyyoni Olgorkon oldo olunan naticalori
vizuallagdirmaga, zamanin miixtolif anlarinda soviyyonin doyismasi qrafiklorini toyin etmayo, limit
qiymatlorine ¢atma vaxtlarini geyd etmoya malikdir. Saviyys dlgonlor vo molumatlarin vizualizasiya
vasitolori texnoloji proseslor iigiin ATS-do birlikds istifads olunur, homg¢inin bu zaman mohsulun
soviyyasine aid molumatlart tam toplamaq va tahlil etmok miimkiindiir.

Soviyya sensorlari ilo verilmis miihitlordo islomok nozordo tutulub.

* neft, neftdon alinan mohsullar, siirtkii yaglari, cihazlar1 soyutmagq ii¢iin yag-emulsiyalari,

* su vo ya sulu mohlullar, yagis suyu;

* golovi va tursular, tomizloyici vasitalar;

* qida mohsullari, igkilar;

« tikintido istifado olunan materiallar, quru tikinti qarisiqlari;

» miixtolif 6zliiliiyo malik miihitlor.

Condo olan mayenin soviyya sensorlart vasitosilo ol¢lilmosi doqiq molumatlar toplamaq vo az soy
gostormoklo obyektin isini on yaxs1 halda idaro etmoyo imkan verir. Olgmo proseslorinin
avtomatlasdirilmasi sahosindo yeni tendensiyalardan biri do molumatlarin avvalcadon toplanmasi vo
emal {liclin virtual miihitin hesablanmasinin tocriiboyo daxil edilmosidir. Bu tendensiya, miiasir
informasiya vo kompiiter texnologiyalarinin siiratli inkisafi ilo six baghdir. Virtual miihit
molumatlarin geyd olunmasi ii¢iin proqgram modulu, yani 6lgmo prosesinds real qurgular ilo paralel
istifads edilon virtual cihazlar yaratmaq {i¢iin nozords tutulmusdur.

LabVIEW-programi Amerikanin “National Instruments” sirkoti torafindon yaradilmigdir. LabVIEW
- miihiti otuz il avval yaradilmis vo bugiina qadar inkisaf etmokdadir. Bu program ilk olaraq elmi-
todqgiqat laboratoriyalar1 {li¢lin nozordo tutulmusdur. Hazirda iso Lab VIEW milyonlarla alim,
mithondis vo elmi tadqiqat islori ilo moggul olan insanlar ii¢lin ovozolunmaz grafiki proqramlasdirma
dilidir. Test etmok , miixtolif 6lgmo proseslori, molumatlarin generasiyast vo monitoringi ii¢lin
nazards tutulan LabVIEW onun torkibini togkil edon avtomatika vo 6lgmo funksiyalarini ekranda
birlosdirmak ti¢lin istifado olunur. LabVIEW proqraminda istifads olunan dil G dilidir.
Xiisusiyyotlori. Boyiik qrafiki proqramlasdirma dili LabVIEW ilo avtomatlagdirma prosesinin
mohsuldarligini gat-qat artirmaq miimkiindiir. Sado proqramlasdirma dillorindo proqramin
yaradilmas1 prosesi uzun vaxt tolob edir. Ancaq LabVIEW proqram paketindo bu proses sadoco bir
ne¢d saat tolob olunur. LabVIEW-da hazirlanan 6lgii sistemi miiasir proqramlasdirmanin miixtalif
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xlisusiyyatlorindon istifado etdiyindon laboratoriya cihazindan daha somarslidir. LabVIEW qarsiya
goyulan masoloni yerino yetiron bir virtual cihazdir.Bu programda bir ¢ox programlasdirma
mosalalorini hoall edon, gdstoricilorin bolgiisii ilo olagali gilindolik islordon azad olan funksiyalar
kitabxanas1 vo homginin istifadays hazir alt proqramlar1 vardir.

Istifado olundugu saholor. Tibb, gida vo yiingiil senaye, texnoloji proseslorin avtomatlasdiriimast,
avtomobil diaqnostikasi, SCADA totbiqlor, statistika, fizika, enerji analizi, kimyavi birlosmalorin
torkiblorinin toyini, robot texnikasi kimi genis ohato dairasi var vo glinbogiino totbiq saholorinin
artimi1 davam edir.

Molumat axmi vo qrafiki programlasdirma dili. Obyektyonlii alqoritmik proqramlasdirma
miihitlorinds proqramlagdirma proqram kodunu ardicilligla daxil etmoklo proqramin interfeysini
yazmaga osaslanirsa, LabVIEW-da qrafiki programlasdirma dilindon istifado olunur. Bu program
miihitinde alqoritm c¢ox sayda sintaktik sohvlori aradan qaldirmaq imkani verir, blok diaqramin
formalagdirilmasinda qrafik ikondan istifado olunur. Bu metoddan istifado bir tok molumat axininin
programlasdirilmasinda diqqot tolob edir.

Programin is alqoritmi hazirlanir, daha sonra proqramlasdirmanin grafik dilindon istifado etmoklo bu
algoritmin oyani tosvirini - blok sxemi ¢okmok galir. Bu halda xanalarin yaddaglari, giris-¢ixis
portlari, tinvanlar vo basqa atributlar barodo diislinmoya ehtiyac qalmayacaq. Molumatlar nagqillor
vasitasilo blokdan bloka &tiiriilocak, verilolor alqoritmlors uygun sokilds emal olunub, tosvir alde
olunacaq vo yaddasda saxlanilacaq. Istonilon fordi kompiiteri bir ne¢o analoq girislo tochiz etsak, bu
zaman onu ¢ox giiclii 6lgma sistemina ¢evira bilorik. Komputerin klaviaturast vo monitoru ossiloqraf
vo multimetrdon daha faydali olub, c¢ox xidmaotlordon istifadoyo icazo verir. Molumatlarin
saxlanilmasi {ligiin disk cihazlari, flogkartlar miihiim rol oynayir. Printer iso uzun vaxt tolob edon
proseslorin geydiyyati iiglin olverislidir. Homginin fordi kompiiterlorin hesablama giicii vo omrlor
sistemi onun komayi vasitasilo y1gilmis miixtalif tip ¢atinliys malik verionlori emal etmo imkan
verir. Fordi kompiiterin ovvoalki versiyalarinin virtual cihaza g¢evrilmosi zamani kompiitera bozi
bahali vo miirokkob platalar qurasdirmaq lazim olurdu. Bu giin bu iisul holo do iri sonaye
proseslorinin avtomatlasdirilmasinda vo boyiik todqiqat laboratoriyalarinda istifado olunur. Lakin
fordi kompiiterds paralel vo ya ardicil porta kigik analog-raqom c¢eviricisi qogmaqla arzuolunan
noticoni oldo etmok miimkiindiir. Virtual alotlor - aktuatorlar vo sensorlarla real obyektlor arasinda
qarsiligh olago quran kompiiter proqramidir. Bu alotlor xoyali vo real alotlorin funksiyalarinin
mocmusunu hoyata kegirir. Sensor, obyektdon molumati oldo edon, homin molumati elektrik
signallarina ¢eviron, sonda emal iicliin kompiitera Otliron sado cihazdir. Virtual 6lgmo alotlori
molumatlari toplayir vo tohlil edir, ¢ox miirokkob virtual alotlor iso hor iki istigamat {izro obyektlorlo
olagodo olur. Burada ¢ixis signallart aktuatorlarin komayi ilo nozarsti tomin edir (Sokil 1).

e g T Todaiq Edilen Obyekt
. =0aq1 11211 Ve
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Sakil 1. Virtual cihazin tosviri

Virtual 6lgmo cihazi - ARC, 6lgmo interfeysi, fordi kompiiter vo secilmis program tominatindan
ibaratdir (Sakil 2).
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Sokil 2. Virtual 6l¢ma sisteminin qurulusu

Kompiiterin gobul etdiyi signallar roqomsal signaldir, real signallar iso analoq tobioto malikdir. Bu
sobabdon kompiiter axtarilan obyektlo slage qurmasi {i¢iin analogdan roqemsala vo rogomsaldan
analoq signala kegmok ti¢iin ¢eviricilora ehtiyac vardir. Bu problemi hoall edon, sistemlords olan
Analoq Ragom Cevirici (ARC) vo Rogom Analoq Cevirici (RAC) 16vholori kompiiterin daxilinds
yerlosdirilmisdir. Son zamanlar USB interfeysli xarici ARC/RAC ceviricilorindon istifado genis
yayilmisgdir. Cihaz lazim olan mealumatlar1 qeyd edir, gdstaricilor toplusunu nozarastds saxlayir. Biitiin
vericilorin gostaricilori bu gostaricilori emalin1 icra edon kompiitera daxil edilir. Sonra naticalor
monitorda tasvir olunur vo kompiiterin xarici yaddasinda saxlanilir. LabVIEW proqrami yazilan
kompiiterdo cihazin vericilorinin real gostoricilorlo isloyon vo parametrlorin real doyismalorine
nazarot edon Virtual Instrument totbiq edilir. Bu proqramda biitlin alinan naticaler ekranda verilon
virtual 6n paneldo gostorilir. Virtual olgli sistemi miixtalif tip aparat vo program kompleksindon
yigila bilor. Hor hansisa bir proseso nozarot etmok vo yaxud hansisa bir cihazi yoxlamaq ii¢lin
miixtolif 6lgmo vasitolorini istifado etmok olar. Virtual Olgmo sisteminin tosviri sokil 3-do
verilmisdir.

[stehsalat
Sensorlar ii :
{:} E Siq;lal _ | DAQ aparat |  Hesablama | Fr—
Stage Stage Stage Stage Stage cevrilmasi tominat platformast
o 1 2 3 4
— ; r OSnanavi
f - :‘ w5257 Cihazlm'

Sokil 3. Virtual 6l¢ma sistemi
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Molumat toplamaq iiclin coroyan, gorginlik, temperatur, tozyiq vo basqa fiziki komiyyatlor
kodlagdirilaraq kompiitera daxil edilir. Molumatlar1 toqdimati iiclin grafik vo codvallor, skalal
indikatorlar istifado olunur. Qurasdirilmis imumi toyinath cihazlara asaslanan infomasiyanin aldo
olunmasi sistemi (DAQ cihazlar1) verilmis signallar1 gobul etmok vo saxlamagq ii¢lin nozordo tutulub
va bir nec¢o kanali vardir. DAQ qurgular birbasa slot ilo kompiiterdo daxili sino birlosdirilir. DAQ
analoq c¢ixis signalim kodlasdiraraq kompiiterin qobul edo bildiyi rogomsal signala cevirir.
Tadqiqatlarin naticasi olaraq LabVIEW proqrami vasitosilo virtual 6l¢ii cihazinin 6n paneli (sokil 4)
vo blok diagrami (sokil 5) yaradilmisdir.
Molumatlarin toplanmasi sistemlorinin verilmis novlori vardir:

—Molumatin toplanma qurgusu kompiitera - PCI slotuna vo yaxud portativ dlgmo sistemi
noutbukunda PCMCIA slotuna qosulur;

—Mbolumatlarin toplanmasi qurgusu xarici qurgu olub kompiiterls serial port vo yaxud Ethernet
portu ilo slagolondirilir.
Kompiiter DAQ qurgusundan giris verilonlorini gobul edir ve layihslondirilmis program bu
verilonlari emal edarak anlasiqli formada toqdim edir. Homginin, burada proqram tominati yazilarken
DAQ qurgusuna moalumatlarin hansi kanaldan vo ns zaman oxunmasi barade amrlor verilmosi do
nozora aliir. Adoton, DAQ qurgularinin program tominati drayver va tatbiqi proqramdan ibaratdir.
Virtual cihazlarin ustiinliiklori agagidakilardir:

—xarclorin minimuma salinmast;

—bir ¢ox 6lgmolorin eyni zamanda tohlili;

—cox kanall1 paylanan sistemlorin qurulmast;

—avtomatlasdirilmis sistemlorin sadslosdirilmosi.
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Sokil 4. Condo mayenin saviyyasini 6lgmok iigiin virtual cihaz (On panel)
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Sakil 5. Condo mayenin saviyyasini 6l¢gmak ti¢iin virtual cihaz (Blok-diagram)

Belolikls, gdstormok olar ki, virtual cihazlarin texnologiyasi vasitasilo programin yaradicist olan
standart FK-1 va biitiin nozarat-6l¢ma cihazlar1 kompleksini birlikds genis funksiyalara malik 6l¢ii-
hesablama kompleksina ¢evirmok olar.

NOTICO

Soviyyonin 6l¢iilmosindo istifads edilon 6lgmo cihazlarinin igloma prinsipi vo qurulusu dyronilmis,
miixtolif soraitlords istifads {i¢lin uygun 6l¢ma sensorlart se¢ilmisdir.

Lab VIEW programi vasitasilo ¢ondoki mayenin soviyyosinin 6l¢iilmo vo nozarot prosesi todqiq
edilmisdir. Soviyyanin Sl¢iilmasindo son dovrlor inkisaf edon vo on yaxst hesab olunan soviyyo 6l¢on
virtual cihaz yaradilmig, bu TUsulla 6lgmo xotalarinin nozorsgarpacaq dorocado azaldilmasi
osaslandiriimigdir.
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RESEARCH AND DEVELOPMENT OF A VIRTUAL MEASURING INSTRUMENT TO
INCREASE THE ACCURACY OF MEASUREMENT RESULTS

Rena Hajiyeva, Durdana Rustamova, Almaz Mehdiyeva

L23pepartment of "Information Technologies and Machines", 223Associate Professor, West Caspian
University (Azerbaijan).

Email: rena_gajieva@yahoo.com, ms.elektron@mail.ru, almazmehdiyeva@yahoo.com

Summary. One of the new trends in the field of automation of measurement processes is the
introduction of pre-data collection and calculation of the virtual environment for processing. This
trend is closely linked with the rapid development of modern information and computer technology.
The virtual environment is a software module for recording data, in other words, to create virtual
devices that are used in parallel with real devices in the measurement process. Research has been
devoted to this topical issue and a virtual measuring device has been created.

Keywords. Measurement accuracy, measurement error, intelligent control systems, virtual device,
DAQ device, LabVIEW software package.
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ABSTRACT

The article analyzes the properties of a hydrogen-based fuel cell (FC), production and storage
methods for hydrogen fuel, examines in detail the areas of its application, estimates the energy
intensity, and also performs a comparative analysis of parameters of equivalent composition based
on specific energy characteristics. The reasons for which FC is not widely used as the main energy
source in an unmanned aerial vehicle (UAV) are revealed, it is shown that the system efficiency is
about 50%, taking into account such factors as the required energy consumption, etc. for hydrogen
production and organization of the operating mode of FC, which works with it.

Keywords: fuel cell, hydrogen, unmanned aerial vehicle, electrolysis, proton exchange membrane,
motor internal thrust, accumulator, batteries.

PE3IOME

B crarbe aHanmu3upyroTcs cBoMcTBa TOmIMBHOrO 3iemeHTa (TD) Ha ocHOBe BOJOpOJA, METO/bI
IIPOM3BOJCTBA M XPAaHEHHUS BOJOPOJHOIO TOIUIMBA, MOJAPOOHO HCCIEAYIOTCS O0JacTH €ro
IIPUMEHEHHU, OLICHMBACTCA DJHEPrOEMKOCTb, a TakK€ IPOBOAMTCA CPAaBHUTEIBHBIM AaHAIU3
[IapaMeTPOB HKBHBAJIEHTHOTO COCTaBa HA OCHOBE YJEIBHBIX JHEPreTUYECKUX XapPaKTEPUCTHUK.
BeIABIIEHBI NPUYMHBL, 1O KOTOPHIM TO HIMPOKO HE HCIONB3YyETCS B KadeCTBE OCHOBHOIO
UCTOYHHMKAa »HHeprun B OecnmimoTrHoM JjeratensHoM anmapare (BITJIA), mokazaHo, uTO
3¢ (EeKTUBHOCTh CHUCTEMBI cocTaBisieT npumepHo 50%, ¢ yderom Takux (akToOpoB, Kak
Heo0XouMoe MOTpeOsIeHne PHEPTuu U T.J. JUIS TOJIyYeHHUs] BOJOPOJa M OpraHM3aLUU PEXHMa
pabotel TO, KOTOpHIi paboOTaET C HUM.

KiaoueBble cJji0oBa: TOIJIMBHBIN 3JI€MEHT, BOJOpOJ, OCCIMIOTHBIA JI€TaTeNbHbIM amnmapar,
AIIEKTPOJIN3, MPOTOHOOOMEHHass MeMOpaHa, JBUTaTelb BHYTPEHHETO CTOPaHHUs, aKKyMYJSTOD,
Oarapen.
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REZUME

Mogqalodo hidrogen osasli yanacaq elementlorindon (YE) istifadonin xiisusiyyotlori, hidrogen
yanacaginin alinmasi vo saxlanilmasi iisullari, totbiq saholori genis sokildo Gyronilmis, enerji
tutumu imkanlar1 qiymotlondirilmis, xiisusi enerji tutumlarinin asasinda gotiiriilmiis ekvivalent
torkibin parametrlori miiqayisoli tohlil edilmisdir. Hidrogenlo isloyon YE-lordon pilotsuz ugus
aparatlarinda (PUA) osas enerji monboyi qisminds genis istifado edilmomasinin soboblori
miioyyonlosdirilmis, hidrogenin alinmasi vo onunla isloyon YE-nin is foaliyyotinin toskili iigiin
tolob olunan enerji sarfiyyatin1 vo s. amillori nozora aldiqda sistemin faydali is emsalinin (FIO)
toxminan 50% toskil etdiyi gdstorilmisdir.

Acgar sozlor: Yanacaq elementi, hidrogen, pilotsuz ugus aparati, batareya, elektroliz, proton
miibadilo membrani , daxili yanma miiharriki, akkumuliyator.

Hal-hazirda etibarli, tohliikosiz vo dayanigli PUA uguslarmin aparilmasi {igiin, elmi-todqiqat
institutlar1 vo miixtalif ixtisaslagmis sirkotlor enerji monbolorinin axtariglarindadirlar [1, 3, 5, 11]. Bu
mogsadlo YE-nin, hibrid asashi (YE-akkumuliyator batareyast (AB) vo yaxud YE-daxili yanma
miihorriklori (DYM)) enerji manbalarinin totbiq imkanlarinin daha dorindon dyronilmosine vo todqiq
edilmasina ehtiyac vardir. Belo ki, YE-don togkil olunmus qida monbalorinin is prinsipi,
elektrokimyavi reaksiya naticosindo hidrogen osasli yanacaqdan sabit corayan va istiliyin ayrilmasi
ilo gedon proseso asaslanir. Elektrokimyavi reaksiya naticosindo sabit coroyan hasil edon AB oldugu
Kimi, hidrogenls isloyon YE-nin do konstruksiyasina anod, katod va elektrolid daxildir. YE-nin farqli
xiisusiyyatlori odur ki, onda elektrik enerjisi toplanmir vo o, tokrar yiiklonmir. DYM-larden, elaca do
gaz, komiir, mazut va s. ilo isloyon turbin vo generatorlarindan forqli oaraq, YE-do enerjinin hasil
olunmasi iiclin yanacagin yanma prosesindon istifado edilmir. Noticodo sistem, yanmig qazlarin
ayrilams1 zamani yaranan sos-kiiydon vo titromodon azad olur.Yanacaq vo hava ehtiyati oldugda YE-
do fasilssiz olaraq elektrik enerjisi hasil edilir. YE-do enerji hasil olunan zaman az miqdarda karbon
qaz1 va su buxari ayrilir [1-3].

Konstruktiv olaraq YE-lor vahid struktura malikdir vo daxilindo ayri-ayri funksional modullar
yerlogdirilir. Yanacaq qismindo YE-do istifado edilon hidrogenin gaz halinda saxlanilmasi vo
dasinmasi ii¢lin kompozit ¢onlordon istifads edilir. Bahali ¢onlorin hazirlanmasi vo hidrogenin onlara
doldurulmasi, istifads ii¢iin kigik ¢onloro bosaldilmasi bdyilik zohmot vo xorc tolob edir. Daxilindo
tozyiq 300-700 atm. olan ¢ona doldurulmus H ¢onin timumi ¢okisinin 5-7 %-ni toskil edir. Yiiksok
tozyiqli hidrogenin dasinmasi vo gablasdirilmasi {i¢iin tolob olunan xiisusi boru vo ¢gonlorin partlama
tohliikosi olur. Avtonogliyyat vasitolorindo ¢ox da boyiik olmayan ¢onlordon istifado edilir. Gomi,
yaxud iri hocmli naqliyyat vasitosi ilo dagimaq {igiin hidrogeni maye halina ¢evirmoak tolob edilir. Bu
halda, YE-nin xiisusi enerji tutumu orta hesabla 0,8....1,3 kVt*saat/kq toskil edir. Kigik hacmli YE-
nin xiisusi enerji tutumu 0,9...1 kVt*saat/kq (conin toxminon 5%-0 qodori hidrogen olarsa) toskil
edir. Az hacmli islords bu tip YE-don istifado etmok samarali olmur. Alinan enerjinin 35%-o qodari
hidrogenin maye haldan qaz halina ¢evirilmasina sorf edilir.

Umumiyyetlo YE-ya, yanacagin saxlanilmasini, oksidlosmosini, reaksiya noticasindo yaranan qaliq
mohsullarinin vo istiliyin sistemdon konarlasdirilmasini, elementlori ardicil vo paralel qosmaqla
gaorginliyin va corayanin lazimi qiymatinin se¢ilmasini, gorginliyin ¢evirilmasini (mas., invertor) va
xarici dovraya otiiriilmasini tomin edon sistem kimi baxmagq olar [4-7].
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YE-nin is prinsipi

YE-ds anod va katod, protonlar1 keciran elektrolit ilo bir-birindon ayrilir. Hidrogen atomlar1 anoda,
oksigen atomlar1 katoda daxil olduqda kimyavi reaksiya getmoys baslayir.

Naticoda elektrik enerjisi, su vao istilik ayrilir. Anodun katalizatorunda molekulyar hidrogen
dissosasiya olunmaga vo 6ziindon elektronlar xaric etmoya baglayir. Hidrogen ionlar1 (protonlari) iso
elektrolitdon kegorok katoda istiqgamotlonirlor. Bu zaman elektrolit 6zlindon xarici elektrik dovrasine
elektronlar generasiya edir vo dovrado sabit coroyan formalasir. Katodun katalizatorunda olan
oksigen molekulalari, xarici dovradon golon elektronlar vo elektroddan kecib golon protonlar ilo
birlosir. Anodda, katodda vo imumilikds gedan reaksiyalar1 asagidaki kimi yazmagq olar [8, 12, 13]:

2H2 => 4H" + 4e;
02 + 4H* + 4e => 2H20;
2H2+ O2 => 2H20.

YE-do hor bir element (modul) maksimal olaraq 0.5-0.6 V gorginlik hasil edir. YE-nin dayarinin
yiiksok olmasina sobab, istehsal texnalogiyasinin, oksigen vo hidrogen elementlorinin sanaye vo
laboratoriya iisulu ilo istehsalinin miirokkob vo baha olmasi, homginin bahali katalizatordan vao
polimer elektrolitdan istifadadir.

Sistemin asas xiisusiyyatlori agagida verilmisdir:

cald igo diismo (2 daqigaya gadar) va istonilon temperaturda (0....+50 °C) soyuq iso salinma;
¢ix1s gilicliniin tonzimlonmaosinin real zamanda istifadogidon asli olmasi;

etibarlilig1 (az sayda birlogdirici detallardan hazirlanmasi) vo kiiylin olmamast;

YE-nin blok-modul formal1 hazirlanmasi;

konstruksiyasinda doyisiklik etmadon giicliniin vo enerji hasilatinin tonzimlonmasi.

YE-nin tiplori

YE-lor, totbiq sahalorindon va istehsal texnologiyalarindan asili olaraq, agag1 vo yiiksok temperaturlu
olmagqla 2 osas novo boliiniirlor. Birincilordo yanacaq qisminds tobii gazdan emal edilon nisboton
tomiz hidrogendon istifads edilir. Bu da olave enerji sorfiyyatini vo kdmoke¢i qurgularin olmasini
tolob edir. ikincilor iso olavo proseslorin aparilmasini tolob etmir vo enerji daxili gevirilmolor
hesabina hasil edilir. Bu da hidrogen enerjisindon istifads infrastrukturuna slave vasaitin yatirilmasi
probilemini aradan qaldirmis olur. Istifado edilon elektrolitin vo yanacagin tipindon, homginin
temperatur ¢evirilmasindon asli olaraq YE asagida gosterilon istiqgamatlords siiratle inkisaf etmisdir.
Codvoal 1-do miixtolif texnologiyalar 1ilo istehsal olunan YE-lorin texniki g0storicilori
timumilosdirilmis sokildo verilmisdir.

Miixtolif texnologiyalar ilo istehsal olunan hidrogenls isloyon YE-lor Cadval 1
Reaksiyanin | Elektrik
S/s | Texnologiya Elektrovhtm.vg getmo enerjisinin Texno.logly'an
yanacagin tipi temperaturu, | alinmasinin FIO- | 1n voziyyoti
°C Si
1 PEMYE Polimer membranl — 30-100 ?l?i;)iisdlsr o Dasinan
(PEMFC) tomiz hidrogen 70%) qurgularda
MOOYE Polimer membranli — 0 .
2 (DMFC) metanol 20-90 20-40 % qodor Nogliyatda

ENECO UNEC ENERJI iQTiSADIiYYATI MORKOZININ XOBORLORI



ISSN: 2674-4562; E-1SSN: 2674-4597
VOLUME 02 ISSUE 02 2020

QYE, BOYE | Kalium hidroksid =1 o 75\ va | 5060 % qodor | Kosmik
3| AFG tomiz_hidrogen 100-250 | 40-65 % sanayeda
DBFC) (borhidridnatrium) Y
4 MFTYE Fosfor tursusu — 100-220 3742 % ( Boyiik sonaye
(PAFC) tomiz hidrogen hibridlords 85%) | qurgularda
o |BKEYE | [CeramiKelement = 6501000 | 50% (hibridiords | foi O Y2
(SOFC) O, WBL Az, | 450 1000 | 80%) b
metanol,etanol vo s. qurgularda
Litium vo natrium Orta
s | OKOYE karbonat — tobii qaz, | e 50% ( hibridlordo | "Zgal sl
(MCFC) bio gaz, sintetik qaz, 85%) UK 0%
qurgularda
metan, propan
7 BTBYE CsHSO4 100-300 Tadqiq olunur
8 BYOYE :?;ng?dgofe:gn_ium - - Layihs .
(MAFC) kalsium, sink, domir soviyyasinda

Aviasiyada hidrogenin tatbiqi istiqgamatlori.

PUA-larda totbiq olunan miiharriklor isloma prinsipine gors asagidaki novlera boliiniir: AB-li, YE-Ii,
DYM-Ii vo hibrid (AB-DYM, AB-YE, hidrogen asasli DYM). AB-li PUA-larin kiiyii asagi vo ugus
miiddati orta hesabla 2-3 saat olur. YE-li PUA-lardan istifado etdikde bu gostericilor goxalir,
naticads ugus aparatinin ¢akisi, gqanad uzunlugu, yaranan sas va ayrilan istilik hesabina tohliikasiz
ucus ehtimali (agkarlanma) vo s. asas parametrlor yiiksalir. Bu sobobdon ¢okisi 10-15 kg-ya qodor
olan PUA-larda hibrid vo yaxud DYM tipli enerji manbolorindan istifads etmok az yayilmigdir [4, 5].
Hazirda bir ¢ox sirkstlor hidrogenls isloyan YE-li pilotlu vo pilotsuz UA-lar istehsal edir. Bels ki,
ABS-m “Boeing”, “UQM Tecgnologies” vo “Horizon Energy Systems” sirkotlorindo, Almaniyanin
“Fraunhofer” Institutunda, Cin Xalq Respublikasi (CXR) vo Rusiyanin (RF) Elmi-Todgiqat
moarkaozlorinds helikopter, multikopter va planer tipli UA-lar (mas. “Phantom Eye”-ABS, “HyDrone
1500 MMC” CXR, “Inspektor-1 RF) istehsal olunmusdur [8, 12, 13].

Cadvel 2-do miixtalif nov (AB, DYM, hibrid vo YE) enerji monbolorinin texniki gostaricilori
miiqaise edilmisdir [2, 5, 7]. Miiqaisali tohlil noticesindo miioyonlosdirilmisdir ki, YE-nin Fi®-si vo
cokiya nozoron xiisusi enerji tutumu digar tip enerji manbalarindon yiiksokdir. Lakin, hacma nozaron
xiisusi enerji tutumu miigayise olunan digor tip enerji monbolorindon 3-4 dofs azdir. Bu sababdon
PUA-larda YE-lordon az istifads edilir.

Miixtalif ndv enerji monbalorinin texniki gostaricilori Cadval 2

Yanacaq

S/ e Akkumuliyator . Hibrid elementi

S Gostaricilor batareyasi (Li-Po) DYM (dizel) DYM (gaz) | (hidrogen-
PEMYE)

1 | FID, (%) 70 40 50 60

5 ii(;)dmot miiddoti, 4 7 5.6 15

Enerji sixligy, N
3 (Vt*saat/kq) 150+260 10.17 15.45 39.45
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Enerji sixligi, N
4 (Vt*saat/m?) 25+40 8.3 11.11 3.53
periodik olaraq periodik .
A mitharrikin olaraq mii- e
periodik olaraq 3-7 9 .. | harrikin hava filtirinin
5 | Qullu ildon bir yaguunm, filtirin aginmin vo | 1-2 ildon bir
g e vo movsima yaglt . .
AB-lar doyisdirilir - 9 filtirin dayisilmasi
uygun yanacagin o
doyisilmosi d_eylgdlrllma
S
6 | Kiy yoxdur var,- yiiksok var,- orta yoxdur
. yanacagin anma
7 | Islonmis qaz yoxdur yanma i/nshsullarl yoxdur
mohsullari
Kimyavi
kimyovi enerjinin }fllarl?aTlfn-a- enerjinin
. birbasa elektrik yanma-firlanma- EHQ birbasa
8 | Islomo dovrii enerjising EHQ yaranmasi- ArANMASI- elektrik
cevirilmosi elektrik enerjisi yarant enerjising
. elektrik o :
naticasindo eneriisi cevirilmasi
J noticosinda
Uzun miiddot
9 . .
1slam9k imkant yoxdur var var var
Iso diismo . 2-3
10 . - .
miiddati dorhal 2-3 doqiqaye doqigoyo dorhal

Hidrogen yananda ayrilan istilik {izvii yanacaqlara nisbatds 2,8 dofs ¢cox olur. Hidrogenin tam yanma
xiisusiyyoti DYM-do yanacaq sorfiyyatinin azalmasina, miiharrikin 6l¢ii vo ¢okisinin kigilmasina vo
FIO-sinin yiiksolmasina sobab olur [3]. Pilotlu aviasiyada ikili yanacaqdan istifads etdikdo, hidrogen
liclin olavo yanacaq ¢oninin quragdirilmasi tolob olunur. Cokisinin kerosindon 2.8 dofs az olmasina
baxmayaraq, hidrogen ii¢ilin tolob olunan yanacaq ¢oninin hacmi 4.3 dofo boyiik olur.

Aviasiya yanacag1 qisminda istifads edilon hidrogen hibrid DYM-do yanma kamerasinin hocmi boyu
stiraotlo yayilir vo asan buxarlanir. Miihorrik az enerji vo genis alisma sahosi hesabina miixtolif
temperatur vo hiindiirliiklords tez igo diisiir. Yanma zamani hidrogen asag1 sitialanma qabiliyyatli alov
verir vo qaligsiz yanir. Bu da miiharrikin etibarligini artirir. Hidrogen miiharriklori praktiki olaraq
otraf miihiti ¢irklondirmir. Hidrogenin istilikudma qabiliyyati kerosindon 30 dofs ¢oxdur, bu da onun
miiharrik elementlorinin soyudulmasinda istifads edilmasina imkan verir.

Soyudulma effektivliyinin yiiksok olmasi, turbinin 6niinds temperaturun vo kompressorun tozyiqinin
artmasina, yanacaq sorfiyyatinin azalmasina (15-20%) vo miihorrikin dart1 qiivvoesinin yiiksalmasino
sobob olur. Hidrogen yanacagi tez axma qabiliyyatli olub, titrayislora qars1 dayaniqli olur. Yanacaq
gismindso istifada edilmesinin baslica problemi, hidrogenin cox asag1 sixliga (63-70 kg/m®) vo asag
qaynama temperaturuna (20 K) malik olmasidir. Bu sobabdon, eloca do partlama vo yangin hallarinin
bas vermomosi ligiin ugus aparatlarinda yanacaq c¢onlori, xiisusi texnalogiya ilo nisboton iri hocmdo
hazirlanir. Tobbi qazdan alinan hidrogenin (diinya iizro alinan hidrogenin orta hesabla 50 %-i)
torkibinds olan CO qgaz1 enerjinin alinmasi zamani istifado edilon bahali katalizatoru zohorloyir.
Katalizatorun zoharlonmosini azaltmaq iicin YE-nin oksidlosmo reaksiyasinin temperaturunu
artirmaq tolob olunur. UA-nin ¢okisinin az olmasi, qanadlarin 6l¢iisliniin, onlara diison yiiklonmonin,
hamginin kiiylorin az olmasina gatirib ¢ixarir.
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Hidrogen asash enerji manbalorinin miisbat xiisusiyyatlori:
Kiiyiin vo islonmis qazlarin az olmast;

1. FIO-sinin yiiksok olmast;

2. Ekoloji cohatdon tomiz olmast;

3.  Hasil edilon enerjinin giiciiniin va istiliyin genis diopozonda olmast;

4. Yanacaq qismindos elektroliz naticasinds tomiz sudan alinan hidrogendon istifado
etmok imkanti;
Alinan son mohsuldan kompleks istifadonin miimiikiin (isti su, buxar) olmast;
(Cokiyo nazoron xiisusi enerji tutumunun yliksok olmast;
Enerjinin paralel hasil edilmo imkani.

No o

Hidrogen asash enerji manbalarindan istifadoni mahdudlasdiran amillor:

Yanacagin oksidlogsmo reaksiyasinin otaq temperaturunda ¢ox yavas getmasi;

Vahid zamanda olds edilon enerjinin giiciiniin az olmast;

Qurgunun o6l¢iilorinin boyiik olmast;

Enerji hasil olunan reaksiyanin yiiksok temperaturda getmasi;

Asagi temperaturlarda bahali katalizatordan istifadani tolob etmasi;

Hocimo nazoran xiisusi enerji tutumu gostoricisinin agagi olmasi;

Boazi yanacaqlarin (metanol spirtinin) zoharli olmast;

Qiymatinin emal va istehsal texnologiyasindan bir basa asli olmast;

YE-nin qiymatinin yiiksok olmast;

Alinan enerjinin maya doyarinin yiiksok olmasi;

0. Alinan enerjinin bir hissasinin yanacagin maye halindan qaz halina ¢evirilmasino sorf
edilmasi;

11. Polimer elektrolitdon istifadonin miirokkob olmasi;

12. Istismarinin tohliikali olmast.

ROoo~NooarLNE

PUA-larda YE-dan istifado zamani asagidaki probilemlarin halli olunmasi talab olunur:
1. Hidrogenin kimyavi birlosma vo yaxud sixilmis qaz halinda effektiv saxlanmasi

tisullari;

Sado konstruksiyali vo yiiksok FI®-li YE-nin hazirlanmast;

3. Yiiksok hiihdiirliiklordo, agag1 oksigen vo temperatur soraitinds iglomok imkanina malik
YE-nin hazirlanmasi;

4. Enerji monbayi qismindo boyiik xiisusi enerji tutumuna malik olan osas vo yaxud
ehtiyat YE-lorin hazirlanmast;

5. Hibrid enerji menbalorinin optimal istismar edilmosi {i¢lin miikommal idarsetma
sisteminin (alqoritm) hazirlanmasi.

no

NOTICO

Hidrogen asaslt YE vo DYM-lordon ehtiyatsiz istifado zamani ayrilan istilik hesabina qaz ¢oninin
partlama ehtimali yiiksok olur. Bu sobabdon ¢okisi 10-15 kg-a qodar olan PUA-larda enerji monboyi
gisminds hidrogendon YE, yanacaq vo hibrid sokildo istifado etmok somorsli olmur. Amma,
hidrogenin oksidlosmosi zamani1 Fi©-nin yiiksok olmasi sobobindon PUA-larda elektrik enerjisi
monboyi qismindo YE-don istifado edilmosi mogsodouygundur. Bu zaman UA-nin ¢okisi,
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ganadlarina diison yiiklonmo, hamginin akustik kiiylor hidrogen asasli DYM-lordon istifads etdikda
yaranan uygun gostaricilordon nisbaton asagi olur.

Qeyd edilon xiisusiyyatlor PUA-larda enerji monboyi qismindo YE-lordon istifado edilmosi
istigamatindo elmi-tadqiqat islorinin davam etdirilmosine zomin yaradir.
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REVIEWERS TEAM:
Azerbaijan

Alican Babayev

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.

Avaz Bayramov

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.

Elnur Sadigov

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.

Fazil Hajiev

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.

Gabil Manafov

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.
Ganimat Safarov

Azerbaijan State Oil and Industry University. Doctor of Economic Sciences, Professor.
Gulshan Yuzbashiyeva

Institute of Economy of ANAS. Doctor of Economic Sciences, Professor.

Hasan Israfilov

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.

Irsad Korimli

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.
Muslum Ibrahimov

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.

Rasim Hasanov

Azerbaijan State University of Economics, Doctor of Economic Sciences, Professor.
Yadulla Hasanli

Institute of Cybernetics of ANAS. Doctor of Economic Sciences, Professor.

Ashraf Alakbarov

Cooperation University. Associate professor. PhD in Economic Sciences.

Asiman Guliyev

Azerbaijan State University of Economics, Associate professor. PhD in Economic Sciences.
Elmira Balayeva

Cooperation University. Associate professor. PhD in Economic Sciences.

Fikrat Rahimli

Azerbaijan State University of Economics, Associate professor. PhD in Economic Sciences.
Garay Musayev

Azerbaijan State University of Economics, Associate professor. PhD in Economic Sciences.
Khalid Karimli

Azerbaijan State University of Economics, Associate professor. PhD in Economic Sciences.
Mustafa Sadigov

Azerbaijan State University of Economics, Associate professor. PhD in Economic Sciences.
Vusal Kasimli

Center for Strategic Studies at President of the Republic of Azerbaijan. Associate professor.
PhD in Economic Sciences.
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Zohrab Ibrahimov

Azerbaijan State University of Economics, Associate professor. PhD in Economic Sciences.
Elvin Afandi

Islamic Development Bank. PhD in Economic Sciences.

Ilgar Seyfullayev

Training Center of Ministry of Taxes. Associate professor. PhD in Economic Sciences.
Parviz Rzayev

Training Center of Ministry of Taxes. Associate professor. PhD in Economic Sciences.

Turkey

Ahmet Veci Can

Sakarya University. Doctor of Economic Sciences, Professor.
Ercan Dulgaroglu

Uludag University. Doctor of Economic Sciences, Professor.
Karam Karabulut

Ataturk University. Doctor of Economic Sciences, Professor.
Mehmet Yuce

Uludag University. Doctor of Economic Sciences, Professor.
Necmiddin Bagdadioglu

Hacettepe Universiteti. Doctor of Economic Sciences, Professor.
Recai Coshkun

Sakarya University. Doctor of Economic Sciences, Professor.
Rejep Kok

Dokuz Eylul University. Doctor of Economic Sciences, Professor.

USA

Gurhan Kok
Duke University. Associate professor. PhD in Economic Sciences.
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ROYCILOR QRUPU:
Azarbaycan

Elnur Sadiqov

Azorbaycan Dovlot Igtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

Olican Babayev

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

Ovoz Bayramov

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

Fazil Haciyev

Azorbaycan Dovlot Igtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

Glilson Yiizbastyeva

AMEA-nin igtisad institutu. iqtisad Elmler Doktoru, Professor.

Hoson Israfilov

Azorbaycan Dovlot Igtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

frsad Korimli

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

Qabil Manafov

Azorbaycan Dovlot Igtisad Universieti. iqtisad Elmlor Doktoru, Professor.

Qonimat Soforov

Azarbaycan Dovlot Neft vo Sonaye Universiteti. Iqtisad Elmlor Doktoru, Professor.
Miisliim ibrahimov

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

Rasim Hosonov

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlor Doktoru, Professor.

Yadulla Hosonli

AMEA-nm Kibernetika institutu. Iqtisad Elmloer Doktoru, Professor.

Asiman Quliyev

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlori Uzro Falsofa Doktoru. Dosent.
Elmira Balayeva

Kooperasiya Universiteti. iqtisad Elmlori Uzra Folsofo Doktoru. Dosent.

Osrof Olokborov

Kooperasiya Universiteti. iqtisad Elmlori Uzra Folsofo Doktoru. Dosent.

Fikrot Rohimli

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlori Uzro Falsofa Doktoru. Dosent.
Goray Musayev

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlori Uzro Falsofa Doktoru. Dosent.
Xalid Korimli

Azorbaycan Dovlot Iqtisad Universiteti. Iqtisad Elmlori Uzro Falsofa Doktoru. Dosent.
Ilgar Seyfullayev

Azorbaycan Respublikas1 Vergilor Nazirliyinin Todris morkazi. iqtisad Elmlori Uzro
Falsofo Doktoru. Dosent.

Mustafa Sadiqov

Azorbaycan Dévlot iqtisad Universiteti. Iqtisad Elmlori Uzra Falsofo Doktoru. Dosent.
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Porviz Rzayev

Azorbaycan Respublikasi Vergilor Nazirliyinin Todris morkazi. iqtisad Elmlori Uzro Folsofa
Doktoru. Dosent. Viisal Qasimli

Azorbaycan Respublikasi Prezidenti yaninda Strateji Arasdirmalar Moarkozi. Iqtisad Elmlori
Uzra Folsofo Doktoru. Dosent.

Zohrab ibrahimov

Azorbaycan Dovlot Igtisad Universiteti. Iqtisad Elmlori Uzro Folsofa Doktoru. Dosent.
Elvin Ofandi

Islam Inkisaf Banki. iqtisad Elmlori Uzra Folsofa Doktoru.

Tiirkiyo

Ahmet Veci Can

Sakarya Universiteti. Iqtisad Elmlor Doktoru, Professor.
Ercan Diilgeroglu

Uludag Universiteti. iqtisad Elmlor Doktoru, Professor.
Kerem Karabulut

Atatiirk Universiteti. Iqtisad Elmlor Doktoru, Professor.
Mehmet Yiice

Uludag Universiteti. iqtisad Elmlor Doktoru, Professor.
Necmiddin Bagdadioglu

Hacettepe Universiteti. iqtisad Elmlor Doktoru, Professor.
Recai Coskun

Sakarya Universiteti. Iqtisad Elmlor Doktoru, Professor.
Recep Kok

Dokkuz Eylul Universiteti. iqtisad Elmlor Doktoru, Professor.

ABS

Gurhan Kok
Duke Universiteti. Iqtisad Elmlori Uzra Folsofo Doktoru. Dosent.
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Istirakcis: oldugumuz konfranslar

%, Mspps-2020

""Miiasir EIm: Problemlor, Prognozlar va Perspektivlor'' Adh Birinci Beynalxalq EImi-
Praktik Virtual Konfrans.

Tarix: 10.00 -16.00, 21.08.2020-22.08.2020 (06.09.2020-07.09.2020)
Mbokan: Virtual ZOOM
Unvan: Virtual ZOOM

)
Ms-zozo

"Coxdilli Millatloraras1 Comiyyatda Dialoqun Miiasir Meyillori: Falsafi, Dini,
Hiiquqi Baxis™ Adh Birinci Beynalxalq EImi-Praktik Konfransi

Tarix: 10.00 -16.00, 25.10.2020-27.10.2020 (10.11.2020-12.11.2020)
Mbakan: Online ZOOM
Unvan: Online ZOOM
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The conferences we participate

%, Mspps-2020

The First International Scientific — Practical Virtual Conference "*Modern Science:
Problems, Prognoses and Solutions."

Date: 10.00 -16.00, 21.08.2020-22.08.2020 (06.09.2020-07.09.2020)
Venue: Virtual ZOOM
Address: Virtual ZOOM

>
:ﬂ_ .

MS-2020

The First International Scientific-Practical Conference- “Modern Tendencies of
Dialogue in Multidenominational Society: philosophical, religious, legal view”

Date: 10.00 -16.00, 25.10.2020-27.10.2020 (10.11.2020-12.11.2020)
Venue: Online ZOOM
Address: Online ZOOM
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UNEC-dos Elm aylig1 ¢orgivesindo EFTIED-in “Tadgiqat Morkozlorinin isinin olagelondirilmosi
vo toskili” sobasinin toskilateiligr ilo UNEC Enerji Igtisadiyyat: Morkozinin “Elektroenergetika
sektorunda  islahatlar  vo  milli enerji  tohliikesizliyinin ~ davamli  tominati
strategiyas1” movzusunda onlayn seminari kegirilib.

Todbiri giris s6zii ilo agan EIm vo innovasiyalar iizro prorektor prof. Sakit Yaqubov “Elm
aylig1” gorgivasinda kegirilon todbirlorin ohomiyyatindon danigib. UNEC-in 90 illik yubiley
orofasinds oldugunu vo bu tadbirlorin hom do yubiliey todbirlori Kimi doyarlondirildiyini
vurgulayib.

UNEC Enerji Iqgtisadiyyati Markozinin rohbori, i.e.d., prof. Elson Hacizado moruzo ila ¢ixis
edorak, yeni realliqlar kontekstindo miiasir diinya iqtisadiyyatinin inkisafinda energetikanin
altsistemi - elektroenergetikanin aparici roluna diqqeti yonaldib. Azorbaycanda bu sahado
{imummilli lider Heydor Bliyevin tosobbiisii vo rohbarliyi ilo gériilon islorin vo Prezident ilham
Oliyev torofindon aparilan islahatlarin shomiyyatinin elmi tohlilini toqdim edib. Moaruzagi
hoyata kegirilon enerji siyasati vo goriilon tadbirlorin ohalinin elektrik enerjisi ilo tochizatinin
yaxsilasmasina, iqtisadiyyatin inkisafina cox miihiim tosir gostordiyini bildirib. Olkomizdo
enerji tohliikosizliyinin tam tomin olundugunu, Azorbaycanin bu sahado ixracatgr Glkoyo
cevrilorok Diinya Iqtisadi Forumunun agiqladig1 “Qlobal Rogabatlilik Indeksi 2019” hesabatina
osason elektrik enerjisinin ol¢atanliq omsalina géro ABS, Boyiik Britaniya, Almaniya, Fransa,
Italiya, Yaponiya, Cin, Rusiya, Hollandiya, Belcika, Kanada, Norveg, Isveg, Isvecro, Danimarka
kimi inkisaf etmis Olkolorlo bir sirada olmagla diinyada 2-ci yerds qorarlasdigini diggato
catdirib.

Seminarda UNEC Enerji Igtisadiyyati Morkozinin todgiqatgisi, Beynolxalq Ekoenergetika
Akademiyasinin foxri professoru Tahir Coforov “Azorbaycan Respublikasinin energetika
sektorunda islahatlarin siiratlondirilmasi” hagqinda Sorancamda nozords tutulan mogsadlordon
danisaraq, elektroenergetika sahosindo oldo olunan nailiyyotlordon bohs edib. Moruzagi
energetika sektorunda islahatlarin ssenarisi vo onun morhaloalori barado seminar istirak¢ilarina
genis molumat verib.

Seminarda UNEC Ekonofizika Todgiqat Morkozinin rohbari prof. Sahlar Osgorov, “Otraf
miihitin mithafizosi vo iqtisadiyyati” kafedrasinin midiri dos. Valido Mehdiyeva, “Fizika vo
kimya” kafedrasinin miidiri, “Kompozit materiallar” ETM-nin rohbari prof. Révnaq Rzayeyv,
Sumgayit Dovlst Universitetinin professoru Sofa Oliyev vo digor istirak¢ilar miizakiralora
qosularaq, tokliflor saslondiriblor.

Tadbirin sonunda moaruzagilor mévzu ilo bagli istirak¢ilarin suallarini cavablandiriblar.
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