


























PaspabotaHbl 6a3bl AaHHbIX CpeaHeaHEBHbIX 3HAYEHUI COMHEYHON UHTEHCUB-
HOCTW, @ TaKxke IMaBHbIX NapaMeTpoB COCTaBHbIX y3roB COIC, paboTaroLmx B
ABTOHOMHOM PEXVME U COEANHSIOLLMXCS C ODLLE 3NEeKTPOCEThLIO NMUTaHWS.

C nomouybto nporpammbl “SPVSYSTEM” Ha OcHOBE 3afaHHbIX TeXHUYECKMX
napameTpoB npoektuposaHbl CPIC, npepgnaraemble pPOCCUCKOM KOMMAHWUew
«SMARTSsystems21», 1 nonyyeHbl UX TEXHUKO3KOHOMUYECKME MOKA3aTENM.
lMonyyeHHble AaHHble COBMafaloT C MokasaTensmu cyuectsytomx CHIC
doToanekTpudeckux komnnekToB. CnegosarensbHo, 3TO AaeT HaM OCHOBaHMe
yTBEpXAaTh, yTo nporpamma “SPVSYSTEM® moxer CNyXuTb yAobHbIM cpea-
CTBOM npoekTupoBaHus CPIC, paboTatoux B aBTOHOMHOM pexume v coeam-
HSAIOLLMXCA C 06LLel CETb0 NEKTPONUTaHUS.
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Lbpyuynudu - wplwyghG  EGGpghwih  $nuinkGlunpwlwt  Yepwwihnfuhs  uwppbph
Yhpwrenipynilp swihwquwg Ywplinp GowGwynepyntl ntGh dwpnynipjwl hwdwp b 2w
GpypGEpned wyl hwlnhuwGnud £ qupqugiwl qbipwlw ninnnipyntG: dnnnk Ehnpw-
Ywh YEpwwihnfuhgGph hhdGwlywh nwwpwnbuwybbphg G0 hwpp wwbbwhG YEpww-
thnfupgGtpp: 3wpp wwlbiwiht wplwhG nunk Gyunpwlwt Yepwwihnfuhs hwdiw-
Jwpqtipp (UDE3) pwpn wbuGhywywb hwiwlwpgbp GG, Juwgijwd wnwpwnbuwly
pwnluwgnighs hwbgnygltiphg, htunbwpwp wn hwiwlwpqbph Gwjuwqddwh hwdwp
wlhpwdbun t Yhpwebp wdnniwnwgywd Gwfuwqdiwb shenglbp: LEpywyhu UDEI-
GnG nGblO Gwb 066 hOpGwpdtp, hGsp fungpGnnwn £ hwlnhuwbnid wyn hwdwlwpqbph
Lwjlwdwuinwp Yhpwenipjwlp nGunbuncpynilned: Uwyuwyd UDEI-GpG nlGbG wn
wnwybnipyniGGtp. npwlp wlwninly GG, Eynpnghwwbu dwpnip b wwhwGonid GG
whwgnpéiwh thnpp Swfuubip: UdDE3-Gph Owfuwqdiwl hwdwp qnynipyntG niGbgnn
wywnniwwnwgywé dhongltipp hhdGwlwbnid pwpn GO Gwhiwgénnh hwiwp L npwip
twwbu $60 hpwlwGwglnid hwiwywnpgh hGplwpdtiph owwnhdwjwgnid: Ntunp Yuplnp
[ UDE3-h hGplGwndtiph owywnhdwjwgnidp, npp hGwpwynpnigyntG Yuw Gwlyb) Guqu-
qnt)0 hGpGwpdtip nibtgnn UDEI-Gp: Uyn huly wwwndweny hwpp wwbbwiha UDEI-Gph
owwmhiwjwgiwl L wywnniwnwgdwséd Gwfuwgéiwh SpwqpuwihG dhongh Utwlnidp
Jwpbnp L wpnhwywG fuGnhp B Wi fuGnph  (nuéndp  hGwpwynpnipinitd Yuw
Gwfuwqobint GqwquaneyG hGpGwpdtipny hwiwywpgbp L twwbu pGnuwyGbine hwpp
wwibiwyhG UDE3-Gph YhpwnnipyntlGp nGnbunipjwl tnwppbip npnpunbGbpned:

IGwnwgnunnipjwl  hhdGwywb  qhwnwgnpélwlwl  wpynilplbpp  hwhqbp GG
htwnlyw @

1. dwydby G0 hwpp wwbbiwjhb YepwwihnfuhsGpny wywnbnd b kGYunpwgwighG
Ghwgynn UdE3-tph  hGplGwpdtipltiph  owwnhdwjwgiwl Jwphiwwnhywlywh
annbGtpp L hpwywlwgyb) £ npwig hGplhwpdtpltph owwhiwwgdwh dEpnnp’
hhoGqwé  widpnnowpdwihG qéwjhG  Spwopwynpiwl  fulnhpGbph  nuédwh
3ndnphh dtpnnh Upw,

2. Nuwlytp t owwnhdwy Ywenigywépnd nlbnbuwwbu wpnyniGwybn UdEI-Lph
(wfuwq6iwh wignphpdp:

Unblwfununipjwl Gwwwwlyb £ hGnwgnnb) b Gyt hwpp wwlbwht Yepww-
thnfuhsGtipny wywnnbnd nGdhdntd wpfuwwnn b pnhwnip fEYwnpwulnigiwb gubght
tGhwgynn wplwghl pnnnk yunpwlwt hwiwlwpgbph wnniwnwgywsd Gwuwgqsdwh
thong: LJwé GwwwnwlhG hwulbpnt hwdwp npybp L neéybp GG hGwnlyw) fuGnhpGbpp.

1. UdEI-Gph hwdwp gnynepynilG niGbgnn wynniwnwgywd Gufuwgéiwb hwiw-

Yunqbiph dtipinwéniap,

2. UdE3-tph hhdGwlwh pGnipwagptiph niunciGwuppnedp b dwpbiwnhulwb dn-
ntiLh dawyntdp,

3. UdE3-tiph owwnhdwjwgiwhl b wynniwnwgdwsd Gwfuwqsiwh wignphpdh dw-
Ynedp,

4. UdE3-tiph wywnniwwnwgywé Gwiuwqdiwh dpwapwjhlG dhengh dwynidp,

5. Qulyqwsd wynniwnwgyws Gwuwgdiwb dtpnnh L dpwgpuwyhG dhengh hinw-
gnuintpntlp:

U2fuwnwlph hpwagnpéiwh pGpwgpnid ogunwgnpdyby GG wdpnnowpywihl qéwjhh
opwapwynpiwh fuGnhpGpph (UGOH) |ntédwh nhulpbin owywnhdwiwgiwl L dnnbjw-
Uynpdwl dtpnnltipp, qnpénnnipniGbbph hGnwgnundwbG L ULI-Gph nu ngwiGeph
pwquwbbph Ywenigdwl nbuncpyniGlbpp, hGswbu Gwl qpulwbnipjwl nt qnpdGuljwh
nuwibabph pnhwbpwgnidbbpp:
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Uwhyjwé SPVSYSTEM 6pwqpwihG dhengp Jupnn t oquiwgnpéyty UdE3I-bip
Owfuwqoénnlbiph, hGdtGGpGGph, qhwnwlwl wptuwwnnnGtiph, wplwhG EGhpgLitnhly
JuywhGtp dwhnn pOyGpnepyntGlGlph Ynnohg, hGswbu Gl Yhpwedbp ncunciGulyws
qnpoplpwgbbpnLd:

Uzfuwwnwlph hhdGwywh wpnyniGplbpG Ga.

1. hpdGwynpywé b wywnnbnd nkdhintd wfuwwnnn L pGnwinip bEGunpwubnigiwG
gulght dhwgynn wpbwyhG UDEI-Gph  wywnniwnwgywsé  Gwuwqsiwi
dnwaqpuwyhG dhengh unbindiwh whhpwdtinnepnilp,

2. wywnbnd nbdhond  wpfuwwnd L pOnwGnip  EGYwpwuGnigwl  gulght
Ghwgynn UdbE3-tph hGpGwpdtipltiph owwmhiwjwgiwh dwljwsd Swpkdwwnh-
YuwywG dnnbGGpp,

3. nlwnbuwwbu wpyniGwybn UDEI unwlwint Gywwwynyd hhiGwynpyus
UdE3-h hGpGwpdtiph owwnhdwjwgdwb dkpnnh pGupnipynihp,

4. UdE3-Gph dwlhywé wynniwwnwgywsd Gwfuwgstwh wignphpip, npp hGwpw-
Unpnipynil £ nwihu Gwjuwqét) wywnnbnd ptidhintd wptuwwnnn L pGnwGnep
tEywnpwulnigdiwl  gulght  dhwgynn wlwnbuwwbu whwytin  oujnhiwy
Ywnnigywépny UdEI-bp,

5. wplwyhl Swowquypdwl hGubGuhynipjwl, hGswbu Gul wydwnGnd nbdhinld
wzfuwwnn L plnwGnip b GGunpwubnigdwl  gwlghG  dhwgynn  UDEI-Gph
pwnwnnhs hwagnygltiph Sawyyws wndjwiGbph pwquitinp,

6. SPVSYSTEM 6pwanpny «SMARTsystems21» nniuwlwl Yuqoiwlbpwnipjwl
4nnihg wnwywnlynn 600-24/220, 800-48/220 wywninGnd nkdhintd wptuwwnn b
3 4w hgnpnipjwl b GYwnpwulnigdwl gwlghG dhwgynn hwpp wwibjwjhG
UbE3-tiph Gwhuwqéiwl wpnynilpnid unwgdwd nbuGhywnbnbuwlwh gnigw-
Gh2GEpp |hndhG hwiwwwwnwufuwbnidp wewewnpyynn gnigwlhGhphG:

Gnwagninnipjwl wpynilplbiph hwdwuwnhnepyniGp hhdGwynpywé t qnynipynth
niltignn dwpbdwwhywlywl wwwpwnh b nhnwpydwsd ownhdwiwgiwh fulnhpGhph
(neédwh hwyinGh dtpnnlbph Yhpwndwdp: GnpéGwlwh wpnyniGpGbph hwywuinhnt-
pintlp hhdGwynpdwé t awlhdwes SPVSYSTEM wywnniwwnwgywd Gwiuwgéiwb dhon-
gny unwgywé wpnynilpGtiph L gnynipynil nilbgnn UdEI-tiph pGnipwqpbiph hwib-
Gwwndwdp, dwulwynpwwtu’ «SMARTsystems21» Guquiwltpwnipywh Ynnthg Ywenig-
Jwé nwppbip UbE3-tiph nbluGhywnbunbuwywh gnigwbhGhph htn:

UwntiGwfununipjwl phidw)ny hpwwwpwyyby £ 9 ghnwlwh wfuwinwbp, npnGp Gbp-
Yujwgywé G0 ubindwgpned: Uluwwnwlpp pwnlugwé t 4 gifuhg, wdthnthnidhg, 119
whnil qpulywhnipjwl guiyhg L 2 hwybqwéhg: Utuwwnwlph hhiGwywl swywip
Ywqdnwd k£ 118 tp, npnGgnid GYwnGbph phyp 72 t, huly wnyniuwlGbph phup’ 8:
Uzfuwwnwiph plnhwinip swywip Ghipweywy hwybqwéhipp 129 to t, huly GLwpGhph
pGnhwGnip phyp 82:

LIANA JON VARDANYAN

DEVELOPMENT OF AUTOMATED DESIGN METHOD FOR FLAT PHOTOVOLTAIC
SYSTEMS OF SOLAR ENERGY

SUMMARY

Nowadays the application of a solar photovoltaic systems (SPVS) has the main
significance for human over the world and it is a important direction of civilization in many
countries. The flat photovoltaic systems are the most fundamental types among similar
systems. SPVS are the complex technical systems which consist of different units,

20

therefore the automated design systems are more significant for such systems. The cost
of SPVS is high and the wide utilization of the flat SPVS is not effective. The existing
automated design systems of SPVS are more complex for designers and generally many
automated systems aren’t doing optimization for reception of cost-effective photovoltaic
systems. Therefore, the development and creation of new automated design system for
optimization of cost-effective SPVS are more important.

The thesis goal is to investigate and develop the automated design system for stand-
alone and grid-connected cost-effective flat photovoltaic systems. For this reason the
following problems are solved:

1. analysis of existed automated design tools for the flat photovoltaic systems;

2. research of basic characteristics and creation of mathematical models for the

stand-alone and grid-connected flat SPVS cost optimization;

3. development of design algorithm for the cost-effective stand-alone and grid-
connected flat SPVS;

4. development of automated design system for the cost-effective stand-alone and
grid-connected flat SPVS;

5. research of developed “SPVSYSTEM” automated design system.

The methods of discrete optimization, integer linear programming and theory of the

database design were used for performance of thesis.

The main results of scientific investigation are:

1. the mathematical models for cost optimization of stand-alone and grid-connected
SPVS are developed;

2. the cost optimization algorithm for design of stand-alone and grid-connected
SPVS is developed using solution of integer linear programming which is based
on Gomory cut method;

3. the “SPVSYSTEM” computer program is developed for design of stand-alone and
grid-connected SPVS;

4. the techno-economic results of the designed stand-alone (600-24/220) and grid-
connected (3 kW) photovoltaic systems are the same data, which are suggested
by “SMARTsystems21” Russian company. Therefore the “SPVSYSTEM” program
is the suitable automated design system for designing the cost-effective, flat
stand-alone and grid-connected SPVS.

The “SPVSYSTEM” computer program for designing stand-alone and grid-connected
SPVS is directed to organizations and specialists which are involved in the design and
manufacture of solar power stations. The “SPVSYSTEM” automated design system is
developed for Windows operation system and has user friendly interface. Reliability of
thesis results are justified by existed mathematical apparatus and solution methods
(Gomory cutting method) of discrete optimization.

The list of 9 scientific published articles concerning to thesis have given at the end of
the abstract.

The thesis consists of the introduction, 4 chapters, conclusions and list of literature
with 119 items. The main volume of thesis consists of 118 pages, but the total volume
are 129 pages including 2 appendixes, 82 pictures and 8 tables. The thesis was written
by Armenian language.
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