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Abstract

Due to the constanincrease in emrgy consumption aroundhe world and
limited quantityof fossil fuels, it is crucial to develop innovatigystemsbased on
Renewable Energy SourceRES that can reduce the reliance on conventional gnerg
sources. A ofigrid hybrid systemwith renewables cabe utilized to reduce reliance on
traditional energy sources and to enhancesttstéem reliability The process simulating
different configurations composed appropriate combinatioaf commnents and their
costs to obrtairan affordake, reliable and efficient alternative energypply is known
as optimization of a hybrid systemHybrid energy technology can meet the energy
needs ofa communityvery effectively tending to improveontrol, size andypes of
componerd in that hybrid syem.

This doctoral dissertain presents the results nfodeling and desigof a off-
grid hybrid energy system for power supply of trout pond Jablanitehws located in
the areaof municipality Boljevagin eastern Serbidn additon, it provides aroptimal
solution in terms of total 8t Present CostNPC), Levelized Cost of EnergyCOE),
Greenhouse Ga$sHG) emissions and tat annual electricityand heat productianTo
power the given this dissertation considdogation, the following configurationsof
hybrid systems combining Micro-Hydro Power PlantMIHPP) and a Photovoltaic
(PV) generator with: (Scenario I) a diesel genetatn converter and battery, for
electricity consumption of 24.79 kWh/day existing system; and (Scario 1) a
Combned Heat and PowerCHP) diesel generator, a converter, a Thermal Load
Controller TLC), a boiler, a electrolyzer and hydrogen tank, foconsumptions of
electricity and heat amounting to 203.78 kWh/day and 118.21 kWh/dayctiespei
proposed system. The first scenario includes the following three chf®s propeller
S-turbine with fixed propeller bladeand: fixed guide vanes, for the annual sage
flow ratei Case ladjustable guide vanes, for smalfsw ratesi Case 2;adjusable
guide vanes, for higher flow raté Case 3. iesecond scenario propodesreplace the
conventional diesel fuel in th€HP diesel generator with: (apiogas produced from
waste wood; (bpiogas poduced from commercidleech woodand (c) hydrogen. A
comprehensive techreconomic analysis of the consideredhg system is performed
using software HOMER Pro The resultsof this analysis showshat the change in



performanceof the propeller Surbine installed in theMHPP, as well as the
replacement fodiesel fuel in theCHP dieselgenerator with biogaproduced from waste
wood, cansignificantly reduce the totdPC, levelizedCOE and GHG emissions, and
increasethe total electricityand heat producti@ain the entire hybrid system. Also, in
this dissertationa sensitivity analysis is carried dotquantify the dependencie$the

input variables on the outpperformance parameters of the system, such as variations
in the average electricand thermaloads, interest ratedieselfuel price, prices and
guantities of wood biomassplar irradianceand water flow in he river, but with the

aim of achievingan optimal solution.

Key words: fishpond, GHG emissions,off-grid hybrid system,optimization, RES

techneeconomic analysigptal NPC.
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ftsoj<0%j ddhMsoddmMOddn LOF Ot ind j €O d d§ Sk
0 jlsOt, MdOtdd g H ig s RjsMOemizod % O s ls if Ojcdtsz]
MBOT ¢4 fJsdLeotH®j JdsjjCdadwaBLOs dzj S tfcd mls j
dzd dzq Ist dzd Q@)1 . EsdL OtSHS O Istsif dztsls dzj Mjjdzj Ltc@dgdzdjo OH 5 d3¢
fedesHdsd ¢OMkz, ®&OLEISE J EdfdOS Ho Ols jdzH j2dauyd
¢ SHdfdzjf, sMish g M@ sdLjpdar Hisodzj BdBdOm], ¢ 6d&kd
d Jedef  J #EZzdy®©)u(lupizdC @shjB dsss] dPEPL Gfcikz
fd e GHEO? d &S 56 ¢ W O] ShisClr<jdjtted j S 0O
Hicth ¢ dzOyd dz dzdf ME 6 tc FEEEHAOAddE ©OMY sdsy dokz dzd MS ¢t
slsf Ondzk Issf dskkz dL ddHbkfsed j, Ssdjowyd’ Oc
ftoj ydh <o 0] Blsf OHdzedr oBHO, Jjedajjtcd (ZOBEOY tso tch C
s s diss§® | B c EBdzsflsd MdzOBH j 0 OF Pz BE B EYO |
zlts Mmj bdud birddwribet fHegdddod®Eed J
L ZOYyO  Odz d ftetsyj® jdz d© 10.288 &Jddsdd Iisd
SH YJjEO Mj 3.196 KIddtsdO d o . 688a d hdidjdkd tz@e@C
CsHdM Y i o elfup@R5938d &z 5dz0 toe cEBHdhS )] bk jdgj s¢
Bfzdsdz® toe EsHdhN® )] bk odHesfsljdyd Oz d
Mt j<dd ¢jlsjtedOdddd dLostedkO [ 3] .

2030

60000
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40000

30000
20000
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2025

GWh

HE B
-

2035 2040

\. I \ \

*buomaca, Guorac, KOMyHaIHI OTIIaj)| \ 596 | 517 \ 490 | 980
sCorapHa eHepruja 14 \ 683 | 2300 \ 6197 \ 10264
sEnepruja Betpa 1085 [ 2317 i 4611 \ 7628 \ 9461 |

[Ipuponu rac | 893 | 1368 | 2919 1 2224 \ 3111 \
s X1apo eHepruja | 11984 | 10419 | 10839 | 11646 | 12626 |
8JTurauT | 23734 | 23970 | 19177 | 16539 | 12711
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2040 50% 28% Y
2035 51% 27%

2025 81% 8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
[lpupomnurac ®Masyr ®VYrajp B Kymbena toriora 8 JI[pua 6uomaca 8 KoMyHaIHM OTHAz

8 TormotHe mymnie  ® ConapHa eHepruja

(B)
o dzd €10 1 ° JOS Wde's B dzj s to bz RYfstiztisg) L cfy sl e ¢ j dzOls O
Jdzj Clsted Wdzjj JEPHEts dds B eed J (8B)

ltetsyj dzls z Otzted j iefiigiatkr € & i dafsize j fsthi€ jsdgy d ° O dzkz
ftedC O OO 18dzdy® odhj JjSCIMf zscObg@ddL j tRpiEc &lis
t § f e dzfrjp'sdh sd3 § tetsh dzjd dadj ylzdech s ©  d fMlzdeyd . f
f sets? dad - fsHMIsdyO"  dzd n ftcsetcOBRO, dLOL dIsts
H 5 ls &z ff [dasfdlls d

T'eoTepMaiiHa 3a IPOM3BOMILY €IEKTPHUHE EHEPIH]je,
309 toe/yr, 0.1%

EHepruja cyHIla Ha BOJIEHHM MTOBPIIHHAMA, =\ T'eoTepmaiHa 3a MpOU3BOAKY TOIUIOTHE €HEPIHje,
0.402 mu. toe/yr, 3.9% i SN \ 0.33 mu. toe/yr, 3.2%
Enepruja cyHia Ha 11y, —— e\ 7 Ocrany o1 HoJbONIPUBPEIHUX KyJITYpa,

1.037 mu. toe/yr, 10.1%
Ocrany y BohapcTBy ¥ BUHOTPaIapCTBY,
0.134 . toe/yr, 1.3%
B [Ipepahusauka uuIyCTpHja,
\ 0.030 mu. toe/yr, 0.3%
Teunu crajmak,
0.074 mumn. toe/yr, 0.7%

1.082 yu. toe/yr, 10.5% .

EHepruja cyHIa Ha KpOBOBHMa,
1.139 yvun. toe/yr, 11.1%

Enepruja Berpa,
2.593 muun. toe/yr, 25.2% N

\ Y . JlpBHa (1rymcka) Gromaca,
X 1.668 mun. toe/yr, 16.2%
) el \~~_ bropasrpa/ By KOMyHaIHH OTIIAJ,
Xuapoenepruja, —— - 0.026 mu. toe/yr, 0.2%

1.547 muu. toelyr, 15.0% buoropusa, ) buopasrpamusu otnaza (0cHM KOMYHAIIHOT),

0.184 mu. toe/yr, 1.8% 0.043 mu. toe/yr, 0.4%
b LO sy jdd j 8 ddryd §slsjdyd Od
b tifksddy®oRde &cdsH d dz
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[ Bek<dzsmisd fHtedd3jdzf oBHBdRJSO d ¢ jete L dz
HjSCOwBBddL OYyd J JdzjtecjlsmMitse Mj S hsw@sded ¢ o j dzc
L O9 dzOmisdls ¢ O dzisdigy@o dmd tH YJlsOd @ mifz z®y §f D€ gisdh
jdzj Clstedydsy Jazf thc dstao" [ L tetsdL o 5 ajsH Bded 2P dzts ¢
stcsh Ctso 0O wOLots O dqdaWtcOMistezCIskte] L O ItcOdemtf 5
Mei HMisO ®O Ct5° O CtstedMmlsy otHBA]S, Bja Bj Hdztsl
o tsHtsdzd €, Cts'd Mmj fJtetsdL o sH d dzj o € & tedzfizd 1 Ha tc @
Hse d difdgif MBOLLO Mmj Jjetdshtd ydmsdd cttdet
CO,, Msjtfjd SCttedmdesmisd HBBd OO0 oaBHBddSO jc
Bsckz<j ¢ 0O “d Csted MisdIsd z ftcOC Isd ydzts fme d
Isd ed3sts § dzj oG § Is ifScfog, § tscfipdstderfso’ dgd o5 < § dzd © O BO, G Of
Bslssted BO MO EkEdkzksttOh ¢ ddz MOcttej o OF j d3, G Ofndzd
gdzH Efmisdfisd ©° ¢ OH O ¢ odMmtsC d stetsh Ctsod ftotsdL o5+
sctcOdzd yOo O° £ | et dasfinlO Qdfiz’ fzi sSftcOoHOO O I z
ojdR dr fHMIsdyO 0O LOwKO st zd dects@ilotsm¢ iz toj
v OC s <jMmasinsosYy @) d4f vz flsdwiklf dzgitgg didf JHetRdg@ <
ftcdotcj Hdzz Tlstczt§ fisdelicirdztsds HaL todsdz [z . ltej O 1 Oyte
MistcOIsjcd " J [ 8], t d fZB2AA.C Oc wHoBdE] O Iste B OElas  +
ftesdLotsH 'k §Bp@R L@l HO HEs 2035. EHdMC j
st 2050. ECEfdets 20600 IstsdzO.

I stejH dMiEz® 00" O jodH,jdzlsdzgdr G dztsB Odzdzed »
GHG[ 9] d E&BOT j¢j 6fhlsj HOdddMmsmMsE ¢tstejdw @ s
Mo ®OTj,[RIE®, OO M fttdl ZOHdsE d L O dof
ZHO? j dzd n s Oyd 0 yd-° Jd ftsodLdoe O j MO jdzj €
jSCsdsdncd dhmf &oksdets, ddd ‘Jj f§wO0Ckdyds dzj
fts5° 4 HdwEfthe @ded = ddzd EHO? jdadr dsECOyd O, jdzj Cls
slsj y OdzO d dzqd o ftei MC kY O. ] BetcOW MmCd d f
j dzj S stedydzj j dzjde@ d B C zdsdsfips L OB0EO 0 fd
jdzjCtesjdzjtecjlsmMSk dejykz. yvOS djdd te@itkiOL Iz
Bte j X Iz, LBBGE EZHO? jdesisd CtstedMmMdzedC O Co0Odzdlsjls
LdOSCtsd3 H dlsO¢ O, O MdzOBHJj OO j ded “ § L Oc Ot Odz
MdlszOyd d dOkoLj M) fssteshoyd S$t°d MfOHC
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fslstesh OyO, 0O f cldt€jB dz@ O fiffds dzts y d oascfifits  j dzj S Isted
1 slstesh Oyd dz2O0 IsOCoddz diBi MisdBO dBsekz Bdlsd M i
HicEd@3ME O oMo ilsO d Ctdi3zdzOdzdzd yJ dzlstsd [ 10] .
fnd dzL sted, COts d bjdiSttizddoOoydesdzd st B3O k&
ctozf d foltetsh Oyo MO YwlstciBtsdg L O dzj ftcj € dHded
cOLdEZsLd L O [ReldhzHjT?jj dzad d3 twhkzteOdzdzed d3 § sHielz Yy
stetsh Ctsoed HftesdLotsH® j, ftoj dzsmMO d HIdMstedBlZYyd"
¢ tsdzo § dzyd ts dzO dzdzd n gL o suc®@, | dgja®O@ @’ tsflgs Is ey &€ ®O  dz
d dzH & idedeildO W “ J , o d iftLedfddOBBcy Bo @ O j dzj CIstets | o
®Bted 3 4, Oy difj tedpQizls@) P dzef ©F U | dzd KG MEHG O

(CO,, NOX, SOX) [12].

v ftetsh dzsimisd Mk My ftesBdzf 3 MdzOBH 4 8 0O° O
ftedstcdlsjlsdedr §lstctsh OYo tojh O O0dzd FshBEs<kz HJI
Y Misddz tsHicy OO jd3 d tBdO?> O jd3d L Oddn O, C Ot
Hjtedoe OO, Eyddddd Mz HJLJj dsdj a0 izt tzj dazp ff
Bsekz<] tjOdzdL s 0Olsd mndBtedHded MdMmlsj grGts  d My
[13,14]. [fdd bsSEO, bk &OWlsddd Hjteds OlsdBO f
Ee? jdzd SO 0 M ftoddzdi s MOctstcj 8 O O BMdzsB O' (
E O&smy jttk hists LOCO' & j o flwrdgkzdstydtypOd dzlz .
dzj f 6 CdHdzs JagPBesdd Of j My odh OC MECdZOH]MIsd &
s 0OCodd CtsdW JekteOyYyd OO, BOIjted  J ftojlzL dBO"
Mo O CtdzjBOS O ErR ftcHfiiyOo’ef £ &Ofsd CtsH sl
HsLots? jdedrn ctcOded yo. | dzQordgd ] ff todb® tzg @ fiff lict] = @ fif) IS df
d dzj § sz s @aistinfigdss, dzj o3ts § §f < getsdEids Ot(tn@dizj M dzOG j ,
ZOtkh O 0 tOMyfsasydotsmls jdjClted ydsidS .dzj tee d °
sttedh <j B3 MOg® (I glsitelig" ‘o fifsjj f toj eids"djy dafsLinds@ J
ote] B3 dzi ¢ drnts Sednfisjodde Oyd " sd3 ©OL dzd U lied = J i ifelafts®
ndBtodHdd fyd f)lsy diD Issigkts Cazj<<O® O OMY sdzsy d gis MO | dzj
Mok Isdds d (sBegbd jzshlss sdz0ydzts, b st Bt
MC dzOHdN Isj ¢ j JazLtisesd " G P ? dswdz< jJdL 9 t§tcOsMiso Ote
BOC M BOdzdzz tcOMY sdztsy do tsfyls jdzj Slstedydej J dgj tecd
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stdzyj flstsds ~dBtedHdtse MdMisj BO daasjictedh z |
" dHddeMmise | O MY sty adg) <tOOPY tsdztsy do tsflsd Jjdej tecd J.
mMdMmisj &3 MOHLYd d2O° BOY ] HO O OLEZIJYJSO dL otsteO
MCdzOHdhIsj ] Jdgjteecd j. RLotted St°d M SCtedml
{RId dgj sBdetso” dod dirstsd dJ daijtecfdtedfcsj “ 2" & k& =
md mis J d3d ¥3OIs SO {f @\dztg & 1 dzdPhotovoltaid ¢ j dzj tc O Isdsdedte 5d
n dHtots ] dzjednlp t& @) ddgdlicio-Hydro Power Plan), Olstts@H d yd ts dzO dzdzd n
dLottcO " jAic@iflszf J j dadf{ L &z G j dzj tOlststs. 4 C dzOH ™"
2O yjh<j othd i<k jdzjSlbttsnjdBd MSdr BOIsj
otsHtsdedC O £ MftjLd MO Jjdzj CShtespzda d igdztes HH ¢ astef
COf Oy eSO d Mk HtsMiskzy dzd dzO0 fdig W] dzCEHCHCsyafs hd
ddzj CIsted ydzdf tejsdzil e ~ifBtedH dzd MmdMmlsj &3. RLBBEE®R
sHtej ' 2° ] M dBseckz<O tsCtedojdetsMmls fslstesh © j .
fsCtodisdlstcj dzlzls dzj € tf tiedfdififils ptasiHLC jitce 5 Oted J dgj tec d * J ,
MC dzOHdh Isd € OHdA ‘diL o jsdejOc cHtS Pldskitiddg@ dadf ¢H < tis'dzj ¢
stcj dzzls dzO HH BBEEBFSH OO [ dzitcecd O dL tjL jtosOO M
dzj B3O fHtesdLotsHiclsdL S OHOO “dej ¢ Bl §° dibeptsfdzd
sjrddySdn QO 8GO Lz, sHtcd ' do 0§ § thdztstsins dfdBO dzo
f OcORf BB PCIstso Odetse mHBd@HAESE,] Mufthlsy B3ROy dzj € s
fdmlsj B0O.

11 ejHdgj dMisOy do OF O

fots diMisteOydo O j MftsejHjdts ~§J MO vyd°j
(sdz¥ e kteOyd © AdetdHddr MdMlsj BO L O GO O° OF
s Ooyd | & OwjcbiEsss®dydlz dhnssyds wwed d [ 1
&) BO Bsck<dsfils fdS?kyj 0 &0 jdjSltsHdmnlsisd
~rdBtedHdd MdMmisj® (egEmbsPaB O] jHdits L L 20§ O
Jdzj S btedydesdy d sty dzslsdzsd3 g dedgiddz@s d3. dzjt HOjL <dgk
¢ j dzj 6 Olfm ety sdzj delsd SdstedHdzdr fdMmlsj &O: = d
PVind misig@® H d y d 5 dz© tizdzgf dzf tda@HPdsoHlzdz€ombined Heat and
Powed H L@ jJdazj tcOlstste dzO HdL jdz cstcd o s, BdseOMm d
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stflsj tc] ELLSD] dgéThermal Load Controller , Jdzj CSlstesdzd L J to, tc
o sH tsdzgl € ®Nd3j tedzd  iz® §f b o3P wWz@ Y dAL tsfhls tojdimDating
Curren)/ * j H dets ) d3] OGS® H friglgDdazrt Curren) d DC/AC) d B OIsjted  MC
mdMmisj d3

| O dzd d Gidtsedd yd? Bej HBSItstMSj HdMj
ftod Az oz, difff WwohdggERI zHtczcdrn otMisO etstcdo O (¢ Ot
ftedtcsHdzd ¢ Ofg O HikBY * R° j | dz) ¢ Isteq ayzidzMmisdzf e ©d L j
Cotedh <j O | feptec dsAjg daf dzj o) dzjuale dsdi diids e d dsd
~dBtedHddds Mgt ) ERABIGKORE IS & fddgdlsts MOHOM ¢ d Istetsh €
(NPCsH  JNee®resent Coptdzd o j dzdsftp@®ded: so d ftosdL £BW ¢ | J dzd |
ts Hj dz€ost ofEnergy d j BIGHG] @ 6 ] . r 0¢dzy, tmdesodzd yd?
Bd<J BHE] df6dhddr - sdaztih ¢ dss0 efo0 te-A@idgite f H dzd = M f
¢t d M ¢ sge dBRGWRE( ASdiH tets | tpp @G dzj , d mBtesakdyj ) M
CBd@3f sdaj dzls OBO M Misj BO. s Hdgltc Pedets O ff @PLPHBJ I
~ndJHtesIsztcBdi@al B @6 B ©®A@] zO d OdzOdzgdLtpdstgmy Is? d ot
My tCOLOBd COCB twOLdJydlsy otjHdtsMmisd bkdzOL &
e WJjtejdadsdzj € OBOIsdefiz fglptEiizD @ day j dicfe Ot tef tolsBisifiQ)
Zteyyd BElsdulz dz2O0 dL dzOL dzj § OtcOd3j Istej / F2RJtcW tstc d3O daf
dftesots’ j ¢ jd3 Mo | wgeSH-delisipgj] I9Qjd2Cdd] L J dL OBt O<,
CsdWdekzteOyd j ~dBtcdHdzdr MdMmMisj BO NPO ff sc6 dzj H Iz
stetsh CLs@ Ps Y dotslsdzd o ¢ fRdOOE | O Cdsziddjddividi © dzd
GHG. RfMtsotej d3j des <j MmMj drLoeathdlsd HBOCMHdddL Oy
st dztslsdzi J dz fote ]\ ji dals XAQigfz®dlz EC 2§ dats ftoesdL o ts
ltojHdEztY jdzgg desoj CtsdWdokzteOyd j ~dBtedHdzdr fi)
sdfse © -~ dansgdrIRd ~dLMdizdIs ] tcOIskztcj fts Istsdij hlsts
f OfmistcddMC 56 tcdern(SOE ‘OO Cffsjtc qdg®dEOL d kL kOdkzsy dd S L
Cs" 0O sk otHEk SCttedMmisd L O Mot tcOH . sOts Mk
f OMmMsteddmMCd tdB® O¢ mMOBdBdQOM] § 20 QcPlsf sifsO&
ftcj HdzY jdzedr ~dBWdHAZdr MdMIsi 3O § sdzOsMtsB . [ Ol
LdOYO O fOMmstecddmMSdr WOttddd k2 ftosdLotHSd LHtOE
fOMstedBE sd3, " Otc Odetsfigdz@ Is & tedrfsBejdg] o tcMls O GO
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1.2) 5 d&zOE dzff sl j L §

1 jlsfsMis0o? 0 Mj HO ‘j wfsdddLOoyd sd 0
szteB d dzj Mgz Hf so j <Olsd MdzOclkz d j dgj tec j Isf
COs d (sBs?hOld §jthctedodn] MeOCse ©H &
tOL BOOlsd [ 23, 2¢] . § &fgls @Dl jdid B Mzdtslelotc s  dzj d
BsHY (S OQ® jhss Mk cwOoadsOydsdzd o tlsdsy &0
AcOdzydmse O lsktes d dONERBs R7d dzj lsidOg szl bteEo] dz0 |
skts ddz® [ 2 3OSk Hussfidg@rzj €23], dlku. jdgj klsdd,
fOLO®Rj OO f jto¥ stekOdzifd Isktesddzj &O dzjSqd =
i3 dzj i3j delsOyd O  jHdese kOCose fMdflsj B0 ©OL &GO
PVifdflsj &5 ftessdLosHds &OS d gOdde S sdadyddz | dj
HO ftod B30 dsAScipdde® tifatiaty dsts f MeddyGitalzy O) © O o d dzdzts d3
sted * J dzls s HEakZO , Cs" 0 My dretsHd Cttedmlsi <d
OLdBkls), &syj fj OffMtStks o ObEH HOE&NE GOEED] £ @
B0 f(o®VdEBE EdzO d shise Odlsd &GOS MdEOEEZO
Jdgjteed Jj, hists HO?J pisddYO il t&dH “g¢ ZjfddgiC Is to
jdjtegdke S dBtedH dd d i@ i GREEED] S sl fojH scO, b
TLCite j ¢ 2z dz@s s dzPS d o O dzdstg joydced® S Ty cifidstsizl o jji dzj € lste d y dz
J dzJ toopdr sHJ dgExcessElectricity) 2 dzj § sEsy 4 f g seo stedisd E
s dzsgdaze " &z, O dROAIRFEISEHI BY e HESdsatH j
jdzj te Ol BRsBGdEdH s Mdhlsj Bz, voOSs' j, jdj
Jdzj Clstetsnj i3d MEdn BOIjted dsy) IstcOmpd s tc dgdizj ¢ Is
J dzj 8 §H &AJIECZOH dh IsdIsd, S &8O § gy BOKL] Cstedmisdls
Ccstcd OHPH d LGl jdxz] cOls @O | My 1 tdyjls s fids Qe @ I )] dzd ~
sH EZSCEfdts 15 rteOdzddzdh IsO 1 @iy lspdsin@ ‘s@&ls dic B ¢ hOQ tOC
10 B w00 ddzOdz tcOL OIS jjdzP ] tc @S i B itk B HOIc teCj ® Ods d
f s BTE®te j ¢ & i;CBRsigQ ¢ jdrizj tOlste® d B dzj 6® [ 31] .

ssdOydes, fjkfsms0e? 0 fj HO Mmj L Odj dsd
¢ § Mmi CHPwdlgdazitcOlststlz dzQ da |t Gfiff ts(d3Ongi g
MBOT dlsd S kY dd Istets O a3 IsdsdPriaff ddn difdsg 30 d
ZC Yy 2O JjC#HG fifB 29 . 1§ dzf{§ ls{tc Opy teBOdB" O iRjdzO dzd L 5 &3
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~dBtedHdd s MdMisj 30 Ct5° d Cwstedmls] B5dlge OMOdd
dzj O § SHOBETO] Sz CBdseOMO HBd  jdte fdJosddL t
Hicea JIsO ( ¢te0dzO, H tiste joay 5 Ig) ISt ' §f dedifdas 9 H jC 5°
cOL BOBtOIsd

13f jlssHj dMeOydo OF O

stedlsjtcd Ed3 LO dLette dO B? dmr SCtdWdeckztO
MdMmlsj B3O L O Mstzpufdztizy jiddiz yO™ O (s° . dstOyd k) 1L
dL &i3j " 2 § ¢ tsdats 3 ydzts i Iscffe, ts friflstlz L i OlsizisAndedfm 4 tisd Je@ M J S
sMmMlse Otcddzd yd? jod Boj HBCItsteMS] HIMItlsOyd " |
fdzg v <J:

T l1tejcedziH d OdzOdzdL 2 dzOk YR [ dzBlsijitec O'lsjz toff ts figfjL B
fOy°¢ 0 fsfme j <j dzO dz0 Iz y dzd d3 tcOHts9 d R3O sB
B EdZOtsHddd yYyomsf dmMddkdd St d My BOO J
~dBtecdHdzd s MdMmilsj BO.

T 1ted®gj dzgz  OdzOdzd Is d uSOE A B tdiyfsvdsle | tsdlds d dgdil" @y d
sBdso? dodr dLOoBLO L O ¢ dzj(l QMBS Hj dzg dzj € Isted
Hybrid Optimization of Multiple Electric Renewablésts * d Ctsted fmisd Odze st
L &Y Isd d3dzi O WpofpiEadfigfjLls > d o sis g ROECB® S dMots & f teod
tcOLREC tetsj dzj G J IsX5d.n MdMmilsj B3O [ 5

T steidte©® j Bzt HJHHE jOHAHEBHOMOCtsZ YO OF |
tcOL dzdydlsdr CtsdWdcekzteOyd O mdeBtdHdedr MmdMmisJ

T lteddsi dgz BOIsj BOIsd YU dr BjlssSHO L O dBsH| dzd to
fdmlsj &30

T 1tedSE2f? O] HOKOCO H 9 dzOjmdzd€ IOtdefgdejc O ¢ C
st dztslsdzj § tek wffEfijdes a A O wPOEg, d Md Ctsted mls
LO LOGt] 90° ] tdpYyoOLkO BdL fjdzd diz0

T RLIEOYZdZzO9 @°Rgsj finteydzdfr HftoslssC O otH] L O 1 Of
shdsolz odh jetsHdM “dna &itej O [ 5djjfj wWdhts d
¢ tsdzd yd dzg Htc o dzj BdtdOMmj ZO thdtsekz HtsMIsE
tcdB .0¢C 0O
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T vydls0e 0 j { tsH WASASu@acetfleteorsld®Lapd Solar Energy
[ 55] 3 wl®sdzgted o OL H EzAN® dze) v gt jj dz10d I JOIs Hf tets ) J
B4 Md wdzd &3 o tedj H detizhy |5 FEREEDO Y HOE LS O] 2 Oy,
sfhsddze E S8 8° My d2OdzOLd ttdse® O¢ mOB dzO dzd

T 1tejlstcOYdo O COLOdZSEO 6 2 tctddd ~y dif I egizdtsCHEDE
Cdiif sdzd dzlsd MO Mlse Otcdzed 3 Istey dN dzd d3 J yd dzO 30
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3. / 0.5 / 2 2
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5. / 1 / 4 4
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7. / 4 / 6 4

8. / 15 / / 40
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35500 =&~ |lcHa qusen ropusa

35000 —o— )KuBoTHH BCk )/ reHeparopa

—4=— Tpomkosu //&O mu3en reHeparopa

cnn TN
34500 TSN
34000 \ / Haj6ospa mporuena

Llena musen ropusa = 1.705 USD/1

33500

JKuBoTHH Bek P) reHeparopa = 25 roauHa
33000 Tpomkosu /&0 mu3en reneparopa = 1
32500

Yxynau NPC—tpoukosu (USD)

32000 (
31500

0.7 08 09 1.0 1.1 1.2 13
PenaTuBHE BPSIHOCTH 32 HAJOOBY MPOLICHY
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AEAL AR 7.25 12 4 16 32370
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6. % ™ | = |® &3] 85 95 12 5 19 32746
AL 2ARAE 11 12 5 31 36286
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tsfipid o s isdits ¢ OF O® L dzdSuideijd ¢ ftedOylsly F2C y d tsdzd " Iz
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Modowste®yj S j St°j ‘J HjWdddBods MmdjHj<tsd ° jH

G =Gp +Gqg (3.22)

GHJ] MmEk:
GhiHdtej Clsdats KW/EPduj ¢ j |
GaiHJW kL dzts kWS ¢ § |

lted dL©OyYkzdzOo Offf tzedzO%aEdfFyd) S5 O § OHO dzO
fsoteh qdzgz o Oy dgs j L dzOkd t©OLd&JSE dL &'k H
{ted jdsOyd O ¢ aldafyf@zi dHAAZOH d Qifelisdd® L fip@@iditsi ¢
©J Himls tc @egzp O, OdzH ¥ Zdzdzts L tc O i@ oidnA€ tsede® @ .5 dzOL (

VU Mo OEBAR otc] B3y EMEsdZ S BKLOS Iz, ECEY dzts G dzts B ¢
f OH OPVdzB H B je OL dztsy IslalzzgO dH ff §f &L dets L eOyYd ¢ J
HdW kL dets @ iz gg@fO d 2 ddzH j S MO  tetg t€ 1Ssts @ diz®Mmylg i ¢ e
CiWdydk Qs O Is §52]mdzd H d
1- 009G L & ¢0.22

=10.9511- 0.1604 0 +4.388Ck? - 16.638 (k3 +12.366 (k7 L @22<k; ¢ 0.8 (3.3)
0.165L @, >0.8

—

)
G

—_——) —.

10 dLteOykdz0e ©0¢ ] cGdztB Odzdetse L tcOYJPVO C° §
BSHEZZO sted gl g " BEGOH dz (mrst) dBsHijd ' d fio,
f smislested) ¢ s3] tsdzj dbipts dzOtefddtdoy A s dz§ elsO S 8° O 5B 2!
L te Oyfp Enp difs tc Gzjz@ O, Csdiff ged delsi@zsig " @20 L teOyYd © 4
sz dzy O dsdi EHaB bkisd QOMHO® ShwQilsBizticj 3O mr st d3ts +
CdztsB Bizistcdzts L Oy ¢ jJ © 5PYBHHAHIED dfQ tdfGspaaizGlodelz iy,
fMdzj Hy <ts° [52))j H dz2O0O Y d dzd
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T 21 58
Gt :(Gb+GdCA)CRb+Gd¢L'A)%+C2—OSbggL+f@ %—(?j
¢ - ¢<u

. N (3.24)
+60ga1- czosbg
(; -

GHJ " d:
roited Wdzj € g @dej Y[%lo toh d dzj

1 J &zd yBozA, f ftej HMIsOe? O & tSHdM bkedzO HJKJ
O dzzlsz Y sotch ddze d ke dzO HJtej Slsdetse LtOYy ¢ O
OdeL slstesf g j, € @ WNEEd L s Os i a0yl dz0e 0° & i,
(325), B2 6 ) 327 ){,H t5EH:

_ cosq
= 3.25
R = o (3.25)
Gb
= 3.26
G, (3.26)
Go
= 327)

JHtel " do O° § IsBVdsY | jdfO Isjz toff] s dzO ydff “j jolad tc & j I fiff Szt ¢
BOXORMMSHEZdzO, Is°. t©Oodatslsjyj dL &Bj' ZPVOY tstes s
BsHEdE f) j Hodzjdzjlsjeddidg Is e U dalp @Q o e § ) d
¢ ts ez H te iz ¢ j[52]fn Is tc O dzj

t G5y =h, @, +U_ 4T, - To) (3.28)

GHJ " d:

tifts zOte dz0  f RV tisIE fgatety M© [ %]

aiftskzOtdzO ORVigss &P O %] ,

hoij dzj € lsted ydzO PY dstsif Odp@zts[ids] |

G 1 ¢ sdzd Mfsd@ e iz j ¢ O C5° O H B d®HOzINED’[f 5o toh d dzkz
U i €54 % d ytefO Lj cgléstyj ditsBs g ts tzdidw/m™C]
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T,ilsj s j eOkwO] sCsdddj [ A

{ 4" 0o OF HapO3d8dgjT f(sH 5B:d ° O M

.° ~ ~.o h ~
T. =T, +G; c%@%&- %8 (3.29)
¢ULzce (@~

4 GBLOEBOSEBG ‘j IjhCt HdtjClsdst/P)diedlsd

fedLots' Ouyd dz0o HfHSG ts diEEditdOEalzlz tNOCT<SjHgzdzG §  (
Nominal Operating Cell Temperatyre S ts° © fMmj HJ W d dzBV<jj d&dOtg Isj d3

ftod C fscis{cn@(tetztits@ny j 0.8kWER s j i3 j t6 Ols b RYC ds Sesjded dzj 15
S5 bjhiOQ 10k st Sods otejHdshsd bk CHEs s
fg@/U, HB[E)LO fMmj

t _ Tenoer = Tanoct
U, Gr noct

(3.30)

GHJ " J:

Tenoct T dzts d3d dzP tizdz® defi) 3O j tFVs 7 2@Cl,§ [ A

Tanoct T84 BB § 6 Ols z te @ ths G ts dad) dijN@ATRETA:G

Graocr T € 5 dzd ipdfsd® & €20 yfitE P S t5° 5° NDCTHOSKW/mZH ) O dz0

1 sh sts (f./t Q@O dz Odzj BO? dots BOdd k fEstey' j©k
1-ht &), o] § citdzayzH dE g LLd@B9d vl ftjlsismsOs L
COHdz0 AVAREH® O ko jS§ d&jted ftod &GOS MdEOdds: I

JWdCousindgd " § " jHEZOCE DV CEHOGdREMHOzds ™ nHdoL d
hists fB2f H
e =hy (3.31)

GHJ " J
hop Td W d C ORMaBIHSE dZO §f tod BOS Md BOdzdets© MmdzOL d [ %] .
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0C M ELrdR/U, HGs dZfns O dadsts ATl O dsjfr,, b
© J H dz0329)dsl dfY § @RYks [ et fs f) I$5R.58]

A 0a h,,0
Te =T+ (Teer - Tcer) B4 e (332

sOCH, LOodMmd,, sHzL d BO MmOo dHiIEHS O dzta My ls
s § &BY J JFVIBE 6 HiztfQlzj 558D
hmp =hmpSTC c.h"-ap C.QTC - TC,STC)J (333)

GHJ " J:
Nupstc T4 W d ¢ OMdzatsls &2 sOyS d SHUATfrfogeifidge) MdzOe 1 tec
a,ilsj &3 j eOlskteded ¢t Khdyd " J dzls MdzOa | [ %/ A

Tescilsd @37 § R p 2@ ° JTA Y fg dzts §25°HO

uj B jtOktedd CS@HdUd Jjdps CFe®d B’ (6

jWdC OMdBEsEZO SfOHO MO § BGePigtdg. sj Gitj e ksl o |
LO j¥dPOdgEssting® b ]St cHdz ° PudOdEEid L © Isj d
M s5dOyYdzO® ‘L j&jdefuidiEtls<iz talzdf dzj ¢ & 5] B3FE defipikls j lwo Odz
[52,57.58]

>

5 2 4 o
T, +( c NocT ~ la, NOCT)?% ngl-' mpSTCC@IZ (-;p C’STC)S
C >T,NOCT +

u
(3.34)
)

: g.la, @
1+(Tonoer - T om
( c,NOCT a,NOCT %9 t o

U OB BBz tedC OLNdjtetsmj ydzj otejHdzsmisd Isj ds
Cj¥dyud  jdsO MdzOcj PV @t HEOZAadOwejtsgO ISd f7sotitcd € O
ftesMmd ydei oted Hdesfisd J W d & ORYddissimldzdiz OBT@ Ltedd] u d Is d -
udzd C QA 3120 ted S OB @p d MdesMls M/j<djfdgotc Qls ke M dzO ¢
RO sdz@ d Ml j .

T. =

c
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s OB jIBA eisfj ydej otjHdsmisd Isj ifjtOlskitdse
o OL dzd ud ISRV dIsdfi A0

ltetsfj ye
1 eBVdssHEZd RL ® j h BW .
v dPVABSH Z dzO s ’ ot Ha@pMm
dnilstc Oy d o B H 2 dzd
[%/°C]

) Sdzq € ©q M is Azt 10 7 -0.48
[ ©&dz5C ©d I Qfkdz 8 4 -0.46
[ GdzsC 6 d Mmls O dzdz . . 050
fnd dedf &g o3

¢ disstett dzd d filpcizizd 4 4 0.20
kOdS g5 W d dzchts

sOdS d Wddd C| 1 1 -0.60

U OB j @A08Mj Yydey otcj HdetsMmisd J W d ¢ OWpEESHIASIHO tc OL d
f tcHTC[52]

(W d< Ofdats
VitsH 2 dzO ! BBVAEH 2 d STAk Mdzts o ¢
v dBVes dnilstc Oy d o
[%]
1 tsdzd € te d i) ¢ @ffzidzc 10 13
[ sdzts € to d nld Gefizdzg 8 13.5
[ sdzts € to d f)ls O dzdzd . 164
iy d defdf g o3

O d3ts te Wndfdield figd 4 -
lsOdzC d a3 W d dze3ts ¢ '
vsOdCd Wdadzds ClI 1 8.2
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[8Csstems O
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60
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0
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4 dzd 81@) Oo d MdzsMls BY<GBZg Gt Pls k1] MdzO¢ j52] &Of 50 d
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~
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Crpyja (A)
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\
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Hamnon (V)

35

HdMJ tols O

4 d&zd 81200 d Mdzs Mls d  dzQ f@AECEZFulijde whtsindsid] s &z tc
< gzd [54]

333mdBted j dzf tc @ Is S to

VndBtcd B gelzztcOIststclz My

J dzj Qustzd j dzj e d " Iy

ndBd MCO jdjteed O ¢

Yol § o G drsis) fRisj @ Mj
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(e dzj EB®BtfMisd L O ctoy  OF F.dB L gz EOIs wtas@ d 6 F
B Ooa HdzOj dz Q¢ s @PsicEBMfs'cd @mdw d ¢ Oyd " sd3 Htco dzj B
o S H RSB ds'Gjj dizi ¢ Is to dxoHL] el O Etc da1 jdag] tc Ols sts” I B3O Mo
Ctedoalkz jWdCOmMdesmisd ¢ slstesh | Cstcdo © k tsHdas
ddzj eed” Iz, Z L Ooadmzs@plOf, doii Hoss & ] Bd wds'tgjdda (
WedeS yd " d tH MdPdzj cPEpeb@st dz0 | dzddzj Otcdztsc
d & tHwomEssdy sHifey ek mdzj HRPS3PF L 6OL O

F =F, Oyen+ F, Py (3.35)

GHJ " J:

FiyomsfomEe sh ¢ O RedsstaajdoaQilztizztc O tsdsdafh], [

Fo T Ss4Wdyd  jdels §slstetsh ¢ sted o(@)/kW tc df dzdz3OC M d d
(kg/h)/kw],

Fi¢tsdWduyd Jjdas dz0edB O SCtedoj ¢ tsls@/RW jd dedfsted o O
(kg/h)/kw],

Ygen I BOC M) d &30 dzdzO  ( @ 1B dpof defiRiz s g @AB]S BD |

Pyen T 4 d2d § Is te d ydzs tfiECHizis tc QWS tc O |

( W d ¢ O Mmbzsentsd 8 gzdzd ic@ Is s ftoetsdzd dz’ doOfifflgf k& Mo (
dqLOYUkzdzOoa © C OB BHdes) dL dzOL dzj Jjdzj Sltedydzj J dz
Jdzjtecd J ctttdo O cjda GOBFHLO ftoj BO MmdzjHI<J B d

36,

= _gen (3.36)
gen Myyel O-vauel

GHJ " d:

Mye T ¢ Bdzd W dz0 - & B 5 & Gzudgzte Ods ddg]lz |
LHV{e T H 5¢ O s toff tsigtadsadd /], [

WOGC Is3bte f slsdyd dLr uavhf3aBflyy HOoO " §j 1
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ssdzdyddzO0 ctstedo O ol fso jL OdZDd Bftp@ H dztisdg to 5N
GJjdzj tOIsstclz, Odzd IsOyYOdz BHdzsM L OoadMmd BH ° JHC
Ctckyp 5 sdzmQ, diFz” j HdZ2OCd, 0O " j "~ jHdEZOYddzO L O ¢t
[52]:

Meyel = F= I:0 G/gen"' I:1 CPgen (3-37)

0Ct §  CJHddmilO s HOdzts pigd{iorsE b & H () HzdzO Y d dzlz
LO Stdduddkr ¢istdat®ze iffolsafs® |
é 0 T fuel QFO gen+ l:1 CPgen)

1000— 1000

Miyel = 7 fuel (3-38)

GHJ " J
rue i GEMisd dzOkgbted o O |

10 j¥%dEapdsuikrcOosst0 5 HO? ] HsBd O

- 3600P,., (3.39)
rfuel CQF gen+ F CP )O-vauel

gen

h

¢ Cts Bfpys ™ d dzQdgd Oy Bf L GtejlsmntsHdey * JHdOU]dz
MdzOcH & tc d & falz s tc OBBHOMY d dzd M j] detse d O d dzdetfiaiz ML O tcj
Pgen = Pyen/ Ygenw  5tflaH DR W IO fr) dftstdiitsigsR]” §
3600(gen

h
gen ! fuel CQFO + Fl Cpgen)O-HVfuel

(3.40)

dCts° Jgdded yoO kg QL & Gjicidcp BO ff dis fiply ¢ fJazftc Ols stc ©  ° j
[52]:

. 3.6Mgen
gen (FO + Fl Cpgen)O-HVfuel

(3.41)

80



[ dd&zOdz vtsditse d < I sClststemMC O HdMJ tols O

10 festcOykzed stetfd fztr ®OIStstcO S stedMmisd My Mmdz
[52,53:

Crep,gen " ..
Cgen fixed — Com,gen + + FO dgenca:fuel,eff (3-42)
en

GHJ] MmMEk:
Comgen | Stet5h Q®H dd B tcda fazgp tc WBMEIg O [

Crepgen| BteSN S50 d LPdjdzj [ USD
Reen T3 d & 5B §i&ld B 6 a1 falzfs tc Glis 5de O |
Crueleff | Y4 d20 G tste ot PO Isue@®d O' Iz ° HidR] WghfipPsd yoO [ US

1 05 20 COOCHpEdHIEdH BOSGELB * § hbsjEls didts
ftoj @O Bets' KOUMERCHOGY ¢jdjtcObste sy § 5k
sk’ & L Y tcOoddaisle del do tOpeylatp s tc O f 85 j M &2 °
i dsshydzd H'Ji<n dZA5RH dz
RwF% (3.43)

gen

GHJ Mmiz:
Ryenn T3 d 0 58 §iekld B tc &1 dalz s tc Qlls sdec © [
NgenTO 8 B3 5d20 rdplizfie@sBtcO yssClk etHddz [

10 tOLdzd¢lk BH Ydosldtse 9j¢0 L O oj<ddkz
~dBtod & jetleg oD ste) diz tc® Od GBE@ d@r& y &M s 01dd0)
o jC d&zOCt H tBjdilodssfgitd € dsjic - dBjtofjHtatests tc O, ‘g to
L O gtz iffdeseoOdz® e j S o j dzyd " § Ddzdslsi jols @ o @5 ®do @od +
YOoCkotdQ ' Bt csyd dzdisd 3 do tsisdzd rodjeCte i@z dzts
Gjdzj Ols ste3B.di3tsy GEnifirdz® d Isd LY effstdstelasjcdzlmlsjdSf@s oddj ¢ d A
~ndBtedd flzdzy cOlststc O.
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[ ddkzOdkz vsdEse d<

v OB B&82Od o slsdzd 9 j €

[5CkstMSO HdMjlko:

OG- &g wd o gik; EOE &0

vsdidBtede fazistc Olststed [ f MJ 6j |} toj H odffy djods Is dz
[kW] [h]

1l Jd dzj cOIlststc dzO B j dzL d de, 1-10 250-1000
ftosf Odz, MO 9 OLHENdzd d3
ob/min
rdLjdz ¢jdzj cOlstste MO o ( 4-20 600010000
BteLddzy 3600 ob/ min
14 dzj cOlstste dzO ftedtetsH dz¢ 1550 600010000
IsJ ydd®' § © j &3, BWL dda
rdLjd 6jdzj eOtste MO Isj 7-10000 2000680000
] Jddzi tOIsste MO dg@gicls$t1]1 25500 5000680000

334l .6j Iso Ot OY

r 0 Bz ¢AHd B tedH dzd

J dzj to dsjtalOnighdy s ff i tidy i I d

J dzj € Is g qiaj delf f BJACEDC s tc QOCpte d M G Hg O Oa @M

d dzo J tolsdsfiptots @ » Oy O.
fmMdzj H ] <]jJBYydL tcOL O
R =My PPoc

inv,out

I:)rec,out = hrec CF’AC

GHJ " Jd:

RL &ZOL dz0 MdzOc O ftoj so OtcOYO

(3.44)
(3.45)

Pwoui dL dzOL 20 M dzOkVA, d dzo j telstste O |
Pecout T d L dzOL dzO MdzOckW], dMf cOo > OYyoO |
hyiiWdsOmdetsiils ddzo jtolststcO |

heTd WdGOMdzesMmils MYy tcOo

?0yo

Poc T d2Od L &84 ded Yide@O i@z O i dzO

Pac 1

%]
[ %] .

jHdsMd) tcdz0 KWZOL dz0 Mdz0c O |
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3351 Ol jtsd * O

[ Mdzs oCdDtc OC Is j ted MB PE J todilzj S J Mz dzts d&3d dzO dzdzd
COfOydbjlo C€s°0 fC0OLE" ] CAzOYd®y dsy dfsd@dt j ©
dL d&zOL dzj Mmistclkzy §f o tklsdbdtsq L WSRO Bt j &3 yds dzemo
ftcOy 10 Ct5° ] BOIjted O sy d HO dLHRteyd MmO
®Bd dzd df@atrazts j defntf dscf © F 5 d<df to @i “if BJO 11 DI dz@  dzj
BdstcO  dztis d #fOIstjts ®Otc GV ¢ Otz @OMIs (OGFtOf  J Ct5° C
ftcj HMIsO?> O BHdts Jjdzited § Cts'k BOIjttd O M
S dets™ Jdeitecd d S8° 0 My ddz. J $IsdcO® k2 BOIS] t6d

rdotslsda{Ole j&RE M §tesfipdgtsld Mmdzj HARSI e dL eOL C

g Nbatégchifetime oc¢ (1313.5 CtcO dl; F UCﬂZ m dZTS i
Y thrpt
Roat =1 Roatt O 5§ ¢ 6 O dadeyijdslp des e (3.46)
! AN, @ o)
{MIN%—bag?"fe“me Roar 1§ O S5 & 16 O dfclousjyde facaes’) <.
| (; thrpt =
GHJ " J:

Roar T d o 5ls dedO @ity * J |

Npaw T B o5 ° B Offsd fifalsfj d®z 2(  dzd * J w d dzed yq)

Qietime | f o8 EMdzO di3s< " jHdzy BOIKkW " J E LSk ydoct
Qnpt TEBSHAMC d jYdigjtdstdls j ted * | ( S zdzp0ls § dajatbg d dzd
CzB Olsj o Mis s ifiaf sEREd " | KyyletsH ddzj ) |

Roas 1 B3OS Md dsOdzdzd Y do tslsidedts® iy § 6 ® Odz® tcdyrldez B tots i 1z

O B d SHild HY ®z@d Ug dzePC Is teiddafdag cCdts JO M BN |
EmS zOH R s @G iz fftej zr Qs dteddLy & Bddzs SCdg o
ddzls j eo Ozkz, C sted flezf ¢ Bip ts Adpfsbz]] s (UL QB H W20 j
Wz dzH ©Od3] dzls O dzdzd gz 4 1Ot€ sz dizfe ditsH jd dzO &3 € | d i toj dzts:
1o B8O Bsotd @ty dzBic) B Qs Pip@ POOEMdipials 6 L j teo 5C
COts hIsts “j fted 303 Oditstc 9 dpO toy dzg P4 B ) 1 ts diOH ooy laf
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j dzj eeddiz@E j dzj Ssted ydzk j dzj e d k2. Spste®e d j o jdzOSuse ts
MOH tAsd o Odzd Y J dzld, jdiEpde ¢ §f Gzl to ¢ d3q bdf) Cotsj" LOBAEO]] d = j
Bts d3j dzlsiGsdirplstdz § dz0O

l B80S o s¢ BOIj g MEse fMdMlsj dkdOmnddgasQ <O,
sted fOLOBiIsO: GOE MYWBOREOYJ E gz @IeH M Isj ¢ (
Sk dz0 Stsddudd® jdjtecd j Stk HoO KjLjtots
CsBBddzOYd & Htshlskfdj J GcteOddyj dajc) ij dzjtecd .
SHdsh ojddudds ©OMY tdsy d okl g dzd B¢ &P e P d
GjLjo SOEMBO ME dOIKGH Iss HP ®H dzsMd dz® J dzj e j Is
qLBj ' HOoO tjL,jkocOLOB gL difds ] niDs Pwd 00 &ds iy jz
fojsotstedlsd tScwOddujdz jdjttcd & oM sdsyds

ANAAAAAAN

ANAAAAN

Komuuna Pacnonoxmusa OrpanuueHa
eHepruje cHepruja eHepruja
<+—>

—ta N

4 dzd 8.338s d dzj Is §f dg§ € Is to s "B ‘A BP j6dj L O M zOH
Jdzj € Istp dzy B3 " J

LEEY dO Spdiflidgfidsd jd BOEpLits j & Itejd
“JHBOCO “j LBdttkz wOmMitcdERldej d tcteOdsd yj dzaj 4

Q=Q+Q, (3.47)

GHJ MmMiz:
QittOMf sdzsy o O jdzgjtecd O d
QittctOded yd dzO0 Jj dzj e d O.
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sttedfmisy <d HdW]jtjdyd Odzde)  JHZOUddY, By,
dz0c O § €ay ‘O ‘i) B pHx H EBdidEEdls d ¢ SO Idumid] dgo
S H o] B3y tdafsd3oglely Sttt Bt Ols O Mdzj v J < 3B * ] H dzO U d dats o

_- k("bdamax-l-k(.]Dl(}fk(.Dt +Q&®:C61_ e_k@t)
I:)batt,dmend(bm_ 1- e.k(]jx +CC@(®- 1+e—k®t)

(3.48)

gdzd ydets gy, BOCMY GOwEOE @ Y Yd© HBHJ
BOIJ By O dzOf&da by tizb BJjdRYMCEdf BiHH OISO * j  Mdzf v J <

* J H dzO {pf]dzts &3
k@ & Qi dl- )

P = a e - 3.49
battcmaxkbm 1- e kO +CC@(CH 1+e k(D)t) ( )

SOHO Mmd ©HejmniYdeash)didcazdd sfirf Jd 10 Oyl dzOls d
] L Gddstias zdjugaiff sdsy doj J BEwOdedyj daj J dzjteed”
¢ 5 tc @ & KGRI

Quena =Q @& + Q& a- F;)CQL_ ), PQC@(CHK_ 1+e'®) (3.50)

Qons =Q & O Q- C)Cél e-kcm)+ PL- C)C@(C:)t 1+e'kcm) 51

GHJ " d:

QittOMf szt do O jdzgjtecd O Ek BOIsj ekiVhd dzO § sy Is¢
QitscteOdd Yyj dz0@ jdzj e d  © k BOIsj tcfWhif dz0 sy Is¢ |
Qengi 6 OMY sSdztsy d o @B Qjlsdpjtealc off @z0z ¢ O KWH), tcj d3j dem ¢ 56
QeI BEtOddU) 20 jdjtecd O £ BOLjWM] d O SO k
PifdzOGO k¢ iSO/ ftwOy’ jS @BNVtejL jtcosOLO BOLjted " j
ciCsjwdyd juBf &ydisneoo,

ki S sdzilsOdzls © MEEZOG Jh Isj ¢ O |

Diiotej a3 dzgmCH]. S ste©OC |
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[ OCMd BOGEZO MNBRAGERmTECIMPE] HEdsh jBE SH kS
ss®BO dd BOL]H$EdE d@ey] Q&PC s daj tzé d R §d dzflL
s 8®E]SH § g CJsdzjfmeafs thdonjdddj tOlstste stej.BO HO
[ OCd BOd&dzO0 MaDePe @ EH ¢ Oj Hdzse otej diBj dzZMC 5E € St
Moded o stz ¢ j desigbd deftis®@acd " 55 23 °0 d f§oOy’,
© J H dzC[32H dzq

Pbatt,cmax — MIN (Pbatt,cmaxkbm’ Pbatt,cma)«,ncr’ Pbatt,cma)«,ncc) (3.52)

h battc

fed widgk he:
k@ &+ dl- )

Roattemakbm = 1. ¢ @ CC@(CH te k('D)t) (3.53)
1- g %) -Q

I:)batt,cmaxmcr = ( )HQQmaX ) (3.54)
N, .0 &

Pbatt,cmaxmcc: bat 1818)2) = (3.55)

GHJ] MmMEk:
Qi kCEfdzO Ctdzdyddd EMSZOHdhIsjdj Jjdzjtecd ™ J d
[kWh],

a.iesiwdud’ Jdls &OC nd dFOCsz)b/dhkl ddzej fE°J° 0

Quax| BOC Md BOdzdzO ¢ tsdzd yd 20 kMS zOHdh Isj dzgj J dzj teed "
Ny T Blets©  ©0 k] e Mls j Bz

Imax T BOC N d SO dzdz0  ° O d&ADIs Miste]zd 4 7§

Viom | dzts B30 dz0 dzdzs O lszoff]ds dzj

(WIS OMmdesls BOIsjted  J Mj HjWddedhj COt EHjt
B4 dr T F drebk<d dnfitajCOffjyigEdlss *\00 din Y O ¢ j €
BOIjtod  j h Isasdz0 S “JHAEOCt CoOHKOLdsd ¢ ttoj dzlz
ftoOoy 0O, [52]
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Poate = Mpatra = \/hbatt,n (3.56)
1 @pagne 2L RO H O G txdztsBIPd%.

s dded B3 Si dzd € Istc B HEBIOMsG )" jH B SC Jd3 JtOy ¢ j°
ot  Mise j dz0 fJOyif GsgHdsMPpistdids jC @ e OX ¢ j ¢ O RBDE st
uozgB.14) g o) dzdS dd3 BioL,FdEABY HIE@P® jOF @B oL d dzglz  §
BOjted O (gL dz@ Mo s5H deBOS¢ Md de@dgdady AEIHHHAN I Is J Is
9 i B®L s @& ¢ s ddogdia@izd ud dzj J J djdie@ © §
COMf sy doz f top Olszjteds’ O dsfeefyiizemizd ssd Moz yo"
BOjted Psb@GEisSz Bl ddks OO R < | d&
stod 6@ dj3.14 0 toj H ISP OO ¢ jS O BOLjted j d St
fosylgtdak § OtcORJ listeO dFHH@AIHAT LS -

450 - I/I'SN{CPCHH I1I0]/1Ia1T
4004 = Haj6osme
= \ IpruiIarohaBame
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Crpyja mpakmema (A)
ddzd C O) Qoaddesmils C O Oyddlsj Is B EHzigds taildz B jts CfdtaP y ¢ §
f O § 45253

[sHj d&d©OS ] BOLjted j COB fMdfMsj kO MO Ho O t
Ists L dz@nedOIsHjAe | Gelz I dzts § teglets 3tz fetf Idfdizd  d fgats

felfbds §E2°j°) LONKjo0 BjMCsdOyds ostjdj
IS 3 dlzddzlz | czcds, H B B@PUJ ¢ 4 ddzd LfOD diffdi fEOQIES] -
s to | dbdsfias=® 2O &5 § e bse, § 6 IsT & HOdzjd  dffdOsE dj S JO . §
1 0ljted @ cltz'dd fmikd SWROY ¢ j ZEfHsHis® dedj <z B oL d dzk
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fteOx®j OO0 Btk Qdzd = § j Gt 5@ BH O] dzd Htz 80 %,
st Mdzzad) ] diee  ios @O

bS8 Yydo slsdzd LoQeld fredO lifsimtsdfilifaiz d, ftoj s sMmisOo ?
H@p Otsd BBLO L Od3j dschlded] ' fj sitpd2) B tets ' Of @M Mo § &°
BJL BBLJtdf i “Hlf & g dh@ a0 gipd ¢ stedmisd st
ftoesyHdep Slsdetsaf dsjictsO Cs90 O B OYARID fjted ¢ PO OdB@zd * J
L @andztsifigfle slsdetssH oy RO dzj L@@ & gENQ dzd dzmMC 2 B Olsj to
HEBtsCtsE . yd& dzemo

1 et yd S izzdg ® iz lezdfiaengridozr OO0 dzO & dzdtyfdOomDd. 1 5
fso <O jd3 HEBddzy HtcOSgJ OCdsEdE) fMfpiOC dzL tdsEUAERC
f ety iz mpddBnistelx(C I f Ga®Odzd yd dzO  J dzftp 6 dastsiy § ¢ tle@ 2 dzd Is d
dmftcOL dzdIsd bSCd yYJ dzsg C PEBisdfdzsEH og €® @ Olsd €
HEzBddsy fwOX®j° O, datsd3d dz@ degiersicin d dg@ @2EERAPd Is Pls | o d
BOIjtod " JjCt° Oteddd@BAs § tso j njkgjddiamonde, ftcd @ ®iis O}
mMdzOs d & B ©B JOdtsHS dipEazic.j ¢ ©
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2
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JyOuHa npaxxmera (Yo)

H4dzd8Bstcdo © Yy dotslsdztse 9 (826 stcO° O © B OIs ] |

¢ ¢ g TG Oy tots fazsigstiyds Cisd3( 4 d o Bleakse o ¢
L O did GHie@EBSHdO M)  J§ HjdjdEsOonddss tdstad
BOjwd Jnj Yohmisdysddtedd]j jdifmé ¢ @Esits @, BjL
fslstej B L 830 gPOfudejfdd d HwB®)° jyd®edinfdzo &s<
BOJjted J k& sty s tsly fdaiedsusd B0
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- & 6
Qitetime; = fi @ %Qmi?wmmg (3.57)
GHJ] MmMEk:

fiBtes® ydf S dzzmo
dinEZBddzO f&OYS j° O ( %).

10 CO' k, Cbidh B tcd0ojd Mezshisd ©H j dzj 8cd
yd et zazeghsjmnphasg:

Crep batt
Cpy = _[ePoaR (3.58)
Nbatt C(Dlifetime Q/E

GHJ: Mk
Ceppat I ISteEN Ctsod L ORSE] BOIsSjted J |

336l jCkd&zO st Isj to i3 YILEHS | sstlaOusjsg) ¢ O

TLCitc ] 6 Z dtOBEsdes, <O O HO Mj odh OC jHzptsddd jH] d
dMS sted Mtz 1 B G jio j < 51 Grts dzEO et ) STtz ¢ 2 dzOIs s to
fd dad 9L Oedifglds § &3 MO Jls<ijte dgd3 ¢ d@Rizdts fegpE ) ¢ § 6 O f
lstetshalddfOC ftotsdL o H] dge dj dpd ¢ lsues ydal dzjf et 1si3Ots dzd
st dztsls dzj J dgdj te of de j ts, listORAL S Is1dpjtsH §s dzdf s @iz Qe
HdL J &z ¢ stede@y f] Bafjsttdedff@HRie e L g Jddz] t OB B 00 Ouvkz<(d
JWdeoOomdesmls Ctsdzeajterd j cqgdh O Mis az@€8e@d WdzjdzO Yy o
tcj G zdzORBGtO ° j

TLC, = MexcesEBerces (3.59)

G HJJ

EEycess T 90O jdzj Cstedydfjtetsddzp pafgrizid dzd L ~ dBtedH dats G
G J dzj tc®WHE tc O
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3371 5 dzj e

I Szj e M) BSHj 0 ‘o0 kedE BiHSA] EAEsOL BSjtH d  dzj
o j zd ®Slezd ud dzly L Bs$ dpdffists ISty 87 dzj t6 M sy d E2C° E2ydl
¢t d ~dBtedH dath ts tfincftidiisde 5] < J Vjted s sSfHs@o M MJ
fsltc®ItStcdro @5 dzj ek dzj dfEP] o cuEBREIERIEDn L
BdsBOM] d kMS dzOHfdEHsjjdzd B B SHjSER CL ORlsj o0 L OH (
f 5H OlpACHEASSOe d 0 O] P2ty d MC stz | & EPRy s dslskz
CiWdyd J dasOcloiBéeRd - J by jdois@go ¢ sdzdyddd §slstesh
Ctdo dls B L otk &8 @ Wipftrnde] ks OtS GOGL * &
BOte d dzOdzdzed Istetsh § swHts jsHs] Iz 52§68 dify < ki ¢ b

Choi — 3'6C‘&:fuel + CboiIer,emissionJ
otermar hboiler d-HVfueI

(3.60)

GHJ " J:

Cruer T U J @2® to qUSOI d[dzd MAdgh D

Cooleremission: | SN C @6 @' " Z<dn yj Misdiq@dd Mepdte[" dzj O [ L
Pogier Td WdC OMdesils BB dzj e ® ( %) .

stetsh CBdNdOqo’ ' 2<dn  yjdustd@@lk thi o fradiitixjitc a
mMdzj Hd £ tc[B2:0
Cboiler,emissions:

_ Ceo, Weo, +Cco Yeo * Cunc Purc * Com Tpm + Cso, Wso, + Cno, Yo, (3:61)
1000

GHJy MmME:

Cco,» Cco» Curc: Cpm» Cso, d Cno, W d d2Odzfnd * M A P 1 JEBOWECQ

dzj MOG Bty dzj EUHCHGISBEGEMLEMNIA] GYUS HYLEPS I ]
dNO, &z [ U]S,i teds
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9co, 9cor Gunc: Gpmr 9so, d Gno, ¢ Bdzd U d dzj CPBE®) UHG, PM-
uJ s §04 @ NO, Iz kdiyr] , H B

L 8dLd WRduRddigd MdO, SO, Hsed O k& fiTg] Hisdgs<Lk
BOIs § d3CHsq AR

44 € 3126 o
9eo, :l_z(gfc,fuel(l_ Jurc)- 882_532@&8 (3.62)
9s0, =208 el Gurc - Xom) (3.63)

GHJ] MmEk:
fore d o MOHEEO®? jd2d €O d Mizdi3fisithosdg, ctstedo bz
XeqlzH i 8 Mz steO k2 dsbs tofjofipls di e .Iso tstej dzts

L J HAZ2ORHYzd B(tsts dtsyd d tc @uigkBMas/yd2 dd 12/ 238
fiejHMs00? O & BSCZLOEAME St jddapn 1265 28 d 4
dishrd dzy d PSS M2 5 002 & j36FH 6 @ waP UK dzd 6 OL dzs ¢
64/32 GHj ‘j Bt k080,640 dtdgj ztf &ZBY O 3 B j wiib iz
Isd % ddO Sudmistsc

338 dzj StesddL | to

[ dzj Cltotsdzduigony 5 dzg @O d  j dzj Clted udze § dzj te
fotstHlor o SHEGO]SOSH | | ®RiBksjgard i dzj SktesdkzdL © o SH
J dzj igtelds) © M ¢ dte QLcOEH(H,O) dzO o SHIEAHA U Pls w5 d
CdMmd sdd WO ( Oy, difli  Btsy J  § teff dzfis Sodedgld ¢ 53

" J H dz0 YL dO0dtzts d3
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Vtesydfm Jdzj Clstetsdzd i § Is titg dzdtisifouds sOd d@ pgedz” d € ¢
fsdlz<j dzdj dgj Sdpazer | (fts5ddezjesdsdOdBHIE OsHE)
ptsHjdzd t©OMsoe tsip dzf &S tf ts gl te(Gr@ptizts to d HizO & tzd * tndg &Y S b
CdMmd dzddez) . t 4 O0Cyd J bk pH Bzl getiz)ls @BQ dzj Ok g gize
Cqfmj dzs* (pitePyHosidOL  HEB toj OC Y10 ©OL ZOcOS O ots

H,O - %02 +2H* +2¢ (3.65)

2H" +26 - H, (3.66)

LIS MzEy® k2, t©josyd O thdseOWwe®H ¢ dfjt
“jHBZA3E5RO O i 0SQdHBHSHEEOOMP It HHEZOA A € C

(366). U OdS ®dgde j 1 (pHELL) , ©CPROYEOCO I ogdt@j ) O
fdzd HJ < dliekOu d dz

20H - %02+H20+2e' (3.67)

2H,0+26€ - H,+20H (3.68)

ro sd Mmi MY &#qd &0 Ot ¢ OfigEtOs @AO jddzjfifils tetsH O BO
b <jdkd & fmj kew0 k') MjfowOksst bk sBddSL
fsdzd dBj tedetse  j dzj Sltesdzdls®, Ct°d SBjLBj B ) ¢t
SHoe O O cOfMteaj. [WJSOMdshns | djlsths dfdzj tedd * f
MOHG] b fsacegdds s . ¢ jcso@HVRSE § ki d
jdzjCsteduds) lgtegheicdd) j L O . | dejiugia @A D o S H 15 dzd
j dzj € Is to g, kb Lq@iPiR@®HVisH MK, Is T110]

MeLyz = Peyz O @re vz (3.69)
GHJ " J:

Poyz1d dzy Clsted ydzO mdp@pad] jdzj CIstetsdzd L
ez 1§ dfeflag dz® ¥ d © Of dgSEi®. § dzj € Istetsdzd L
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s sdzO Yz, fMoj@Ejd Is to tshigd L jHtg % dogeddzdj 3O dzdzd s H dats iy
sflsdtej <jf ©] HiEidd *d@f 3 di deaFedsd L dzj § Isie Ezdzd i J to
BjLBjHMS d jWdSomdts HO WikdS yd g fijdo dxa dzts fi
fnddd ¢

339 jLjtcosOt oatsHtsdzd ¢ O

V tjLjtcosOtlkz otHddSCO Mj kMl dpE gsdzd p S8 s
SHOIsdzf MJj L Oldd H]odHIO lerstg tsIdgignts ff H &©Ody BdsEtc d 9 1S
9t B dem € § d Lteduf dixls Y J jo 5B B H Hdzdif Wisjtc O B H iy ¢
MCdZzOHdh s ) otHtsdzdC Ots\jils daRj U Bdrd uHsilZOts dp s H 5 dz
e L J toessPhpilz H J W dSo@n Ofldefs@dzdial O H b St dzj teo 5Ot ©  d dzd
Of Msdzlz Is dzO0 & dbdiAd dytd EaBH WO j § LIQPABs] 0 Olsd HO dzdots o
E teiLjtcotsOtolz deH | BE@ZOKE cftezd dzjil <& SHOY BYj Is datsc
mMdMmisy sz HO B EHC({ O EHOSKHSHE@R)OMB dz¢ sdzd ydidgd o tsH SO
tc OL 30O Istedoedzeff] ) dzfnIs jtakf, f sfjls O ?j j ddtsC dzQ Hod HIssjdde © ©
tojL jtecotsOtelz cHj dzP< € tcdd By s md@EiPizP Is s J
dm¢ OL Olsd dzO [BREBI:HI <d dzOyd dz

.. 8760 .. 8760
A, Mevz-A, Mue=0 (3.70)

v ojLd , M OBfwBhzsdzd  © twjL jtcosOtt® otsHBdzd ¢
J dzj oG jUsOc Aswdsltsisls ©® j tcafts Qital) C Istod Ydats,¢ dfstfifj toj <j ¢ O
d L te@Qlf & BE52E3:

Yhtank c":'-HVHZ C"24
Ahtank = 5
L 3.6

(3.71)

prim.ave

GHJ " d:
Ak TOlstsdzsdzd " © toj L jhlco SOtc® o tSHBd2d S O [
Yak TS Of Oydlsils tojL jightsPteO otsHtsdd C O |

Loimave | f 8B MJ Ydes § toed 3OMERlais Isj tef <J © J [
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34 CsdesBBME s ddsH § dzd e O §

[ SR UdkE O yqg ezl RO tedf hHtcOso’ OF
fd misj d3sts d¥s BedHyi datshizi® f PEREC S s C 58 QHBO d SY'Isgd &3dL Oyo
mMdMisgeg® MJj bteOyd CsdtdeckzteOyd O MEAMIS] BO M
stesh ¢ 5o d B3O

Stdzo j dzyd Hadz® drdlzff Jj dz] B¢ B iy O 2 tcOL dzd yd
COwOSkbdel S o seduds d&O' & odmsCj fsyujls
stosh Cso j e tzlelpss) Ccoj, HBC Ctdzoj dzydsdzOdzded
Jdej ecd 4 daBOk@ddgd Mq § b dOdREIs" Csoj . NPGS 21 ded
stesh Citgjo dS Hie@ fpls HMB TP sh QletDs Fdso Slsdese o4 SO fd fl
[dzd EC fipoujl ‘ lketsh Csoj oy t R P ¢ 6ddsa tod§ € O
g Mls p 5O joHLOHS P, j H detz v lpOJ 5 detse yOded s IS S0 d B3O
SBEOUEZ&NS E $ O@Gkis | Miss@POls tsh ¢ &E q Hylk
stesh Cso j fsujlsdy JL=EdgBOlgQ, LEOHg Eas0CsEp j ¢ St ¢
Cfsoddzj Jdzj Cilsted yddi tjOdzjdegc ds'teits M ftitsch dp® gRipyls’ fiy dsds
f j &0 dedBqUy@HG., O H k¢ s ‘to ff lessa0ffts OO e EBH O S H j
jdzj Clstod ydagets § Brrtze s’ j dzj Slstesftcdotcj H epsesD i tizj H iZL j
o] HMEMBO & 3o SisfhEs) dEPCB tsh Che®h S8 d Mk
fsLrdisdeded, O ¢{§tedn Eigls Oz’ OOIsifp dzif O irfraigtds ty j dzj
BtoL  dzs 3y s lsdgse o j SOL MéEGls fdsQ s sMlsOo C k2, d dzW
bC dsdzdlsd 4 B b HOMBOHE] L dzts o y G ded{ts] BEs® s L@ EOIs dzj i
(§ e 820 dzj d deWhz@AEERAIRO dzdzj S RagBEstgl O drs@s 1S O 3O Is dzC
fMissf® fdeddyds * jHAdOCO dsdkddOdds: ¢ 0kolsd
q datt zOyd ‘ j NPCUsQolsth s p d d L tc Ol sdgBec®@ fdzj Hj <] Wit
[52,5376,8191,104:

C

—_ anntot
CNPC,tOt - CRF .f. ’ Rproj (3.72)
G Hfj Iz :
" i qu+i)™
CRFQi,N)= 3.73
an) @+i -1 &)
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(3.74)

Camot | 2SS Zedsdi P ¢ d IStsh C solg], MdMlsj 5O [ USD

iitc] OdzdzO HIMCBdasdz® Mlssf O [ %] ,

Roo 131 d 0 t5ls digfd fiplgfyklc ©

CRF()iWEdeC yd  jOW fded hOj HY OClste o t.OLO ¢ Of dlsOdzO,

i1 dzts 30 dz@ qrilE© s dzls dzO, Missf O [ %]
fresud ¢ dfiplostfeay dzo[Ywdd J
NiBtets® G BH(JdzO.

1 doj dzd@EEdzfe sh Cfgp d H LG RE" ftosmj ydk®h yj dz0 ¢
Jdzjteed J 'k ftesdikbfsydC O M6 sdgd | dzdsth g OL dzd |
bCkfdd: coHdhOdmdissto seffdzOes! B B @ s dzts @
Bfldtj<j’ &f §Otc &&fdiuts tc d Wizl B CPds,j NisBISES j Iz
fdzd 8§ & H daf{20cp8Z6,8191]:

COE = Cann,tot = Cooiler H served

(3.75)
Eprim,AC + Eprim,DC + Edef

G Hijiz

Cooiler | B3O GG  dzO dzdzd s e BUSD/iSMN] B ts* dzj 6O |

Heneg TES 2 dots Iststf dztsis@gthiysf Isj toj <J ¢ 4 [

Epimac | 2S¢ 21 dz0 S AQizi dajd WdOtg ofiaj dmjiz ¢ tojsh j 2@ C mdPo OF
ftod B3Otdats 6 OfKYWyslte j < J ©

Epimpe T 2¢ 24 dzO0 ¢ BARZY dijf WaOgdpjutda f * § Iz IfftastLhigiddad® ¢ 1 ©
ftod B3Otdztsc  fKYieyggj <j ¢ O

Ejer T 2C 21 dzO € jsddgdCulsftgafng defs o * §  AflsHsd o i@Bizfn yQ dats ¢
sY s to jkVhro |
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10 Mo OCk S tsdej degskz MdMmlsj BO, HE] ' " & MmJ
(s d Mik BRIOs® ctsHddzd, Istesh Ctsead LOMj dzaj C5°
dzj B¢ - SH dzts € is Gstf3 js degOztfiBic jOdztize 3 Jo tslsdztse 10&(C O d Iste
¢t d i =~ Oo’df) bz fjeottll chidiyls fzisCs toaf sy ¢ SH] '
ydotslsded o j ¢ 9 j <d dd) s HaRMERRjoAEQ k@, ykz@g © ) do tsls
94J¢ BOLJjttd | d Ep gitcROGHOZEBYIstch s g L Odd
CodBtf sdgj delsj] ek MmJ tcOL dzdidiosjCidddd ~jts[His tefsf dedsd Off t
COodf tc. , HBAdOLsttMS] Ocjidyd J ddozd fscttOid
fsydlsdzgi ddzo j MisPYdsdejz z®tc shOUAso jdzg d Istesh Ctso j
Az, 0" stcsh Csod L ORI dzgi dBSelkz Bdlsd oj<d tH {51
lteddazdsd3 0dOtlzH € Y d 't ¢ Figeffislds) S j O HdL jdz 6] dz
fsydlsdd ddze i Misdydtsdzed btesh ¢ s&@ jiwdl jdod kdzif ddl
d ddzmlsOdzd tcOdz daf f i joiDigldzd o Caafs ' IOE s B alaff BN dzj
LZOYyoe jadEgjtce <j dO SCttO ' E ¢ joetsotse ydoslsdase o
tc j d3ts dzls

4Oz o OtdgOn dztsiyls Mo QS jdzCt Gty @s'dizj dalgef dnts i g®c o j ©
SH ] feassl dzj g & PB2,53:

s=c_ gRem (3.76)

rep
omp

) 6] tsfls O diftss cottalz @Gk OsjdgOdZIE fe O 2 3 Mo fyls ges® o j €
(Rem) [52553:
Rrem = R:omp' (Rproj - Rrep) (3-77)

stO OF ) bEt"RP§OjHOEBPHR] O(otj ki bk IsSSk ¢t

CiRf sdzj dzZly @ olis slsiasGlz o JE O OUFERBB <Lz MdzjHji<ic dI
[52,53:

ar,. 0
— A proj
Rep = RcompONTZeTmpg (3.78)
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E
fexcess: Eexcess (3 . 79)

prod

GHJ g
Eexces TES 2§ Odz 8 dh OC J dzjkWH G d ydei Jdetecd J [
Eprod TzC =ffdets §f v pideD) S 1OE dzy @&\ h].

36LH B dzso > dodm dLOtSWKO jdaj e d” j§

VH B dzse? dodn dL BBtO jj dajjussts @) igid Sisted Mls d
fMdzOB H jBfAS i @ C5° O f[sRspdowdd st d L e @z dzO0e O
fndzd ofideGy[$2426,91:

(Eprod - Eren)+ (H prod ~ Hren)
+E +Eger +H

= (3.80)

prim,AC prim,DC served

GHJ " J:

EenTftosdL otsH O j dzj € l§ftrqfig), J dzj tecd " § dL
Hooa T 2C 2] d20 ftotsdL o tsH® O dzsisdzj j dzj e d § |
He, T ftosdL oBHS O s dztsfsrigi( 2§ tzff @z2@d Cisdzd n d dzO@ Ists
Jdzgj e d " j ¢ tndzB b Ot Ctsted N <rRi)TkWHE ¢ sted o O

3.7[ M Odzd s WEhcSuiip@H 63 Oo OF O

[MsOdkd LEcEewddd EHLGYPQAEOLO WdCMdl IthCt
dMmisj 36, ¢ ff fa2OAW RiEFIROIs OC ¢ Of Oy IsdjflsiodzOlz W  dzO dz
Jd BIIEHG. [ Mis Odzd 1 Bfeftpf € dsio D LAARAGZ:

Comother = Comixed + Ces Fcs + Cemission: (3.81)
GHJ] MmMEk:
Comiea | W d € My ded  Iske& Ml tiesj 3O ), ( USD/ yr
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E

foo =g (3.82)
demand

GHJ " J
Ejemanc? E2S 2 d2O0  BlstcO C O L O jdapisy IS scH wzstsizi L jOdz it tdsek dis'«
ftod B3Otcdztse d tsH dzockWhisbke tsflsjtj<j® O |
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qdz' jClde®Blsjted & HE Ises@C Oo tojulf) wEbis & &tk |
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_éinz-llccc,i

Cbe,n . n.lE (383)

j=1 —ccj

GHJy MmMk:

Cogn | Stetsh S50 d MERHYBEA®RICT  J E ot i3j it
[USD/kwh],

Cej TIstetsh QusfoCddzd ydese f2¢ j ¢ O BOIsj tidUSP] kzd o tej d3j dzm
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s OB j O j 4V Is tc 3P dzfi) e @ t5 ©ts ¢BJ,165)

s s i3 tsdz 1 Ot Od3j sOts 1 OLdoe/ 1t
1 toj ytizg € j to@mOtc O 232
1 d mMdedzQ@ j tenm)Otc O 1400
v iqddz0 (kg) 170
1 Oftoj B dzO0 (| ) 40
sOf Oydlsjls MS dZOHdNIs >2.38
ltedlsdmMOS fted 2§ °E 35
tdLitco|ttedlsdmMOS fted dmfEhls 0.6
9 SH tsdzd 1oL ddz0 dfmfE"hIsOf O 9 >30
Vvidzt€atsks fh < j € O (A -20~70
{ § ZOIsdoded dzdots & 20
Rdzo § Misdydtsded Istetsh ¢ 165
stesh Csod L O3y daj 100
v tetsh Clkg USD/yr) 0.75
rdotslsdayr) 9 4 ¢ 15

124



[ dd&zOdz vtsditse d < I sClststemMC O HdMJ tols O

4.3 [jibtHBdENCd H] OckwO® sCO d MstOkjcd O
o OdzBte j Yy dzetsds RdBtedHdasd j dzj tec jsMS sk Mdmisj B

14 SfsSdts EZdzOL dzd n dfJtSSHfCRIsEHOdES Y tofs* J S Istso OF § fnd
¢? 2yt ez dsd " 2 BdhHlsHty@OH ) ¢ d ° J , jligjfCtdsjtalgljy dgtsdzdftc
stsf dzslsdzs j BffRAs(f tzf c. BkOEBwROYUN ] d Bdsd@kBOMEZz) dzO
Zs S Oydf fd oW Stc dfOsERfits dzj dzOIsO1 OGOl F BG W Stc 3O dzein g
Cod3lf tsdzg Me®P O J dz] OO IsHsdEL | dz ¢ J dzd QB PE@HCH tcj Iso Ots(
tcj CdzBISS@BL) toj dzj CSIstetsdzd L J 6O s BgjjLLB] jte olds' Olte Ots firp datHots
ftetsyg datf ydeld Az Odzls § te dzO Isff @ gt Jn § ChrsulgtsidP o dgfd
wded n~dBtedHdse u E Efiebsd ° do tsils s B0 J 0]
i d Gz dREd 1 WSteHif js d i3q ff @6 Jiedcpl) MO dLotsH? do sl
CEWdekzteOyd "™ © n dBGc@lstfls dntg ) dz®) s RO ISE@20s 0 5° O9 O
Isj ndzed ys © G tcOdzddy J @ ylf wpEaiAzlsdztse o jORAZJ B O S L
o L zdzls®ts g dz0 f dzdfips W IHONMEREZPrq M fgoH O7 | OdzOdzd L § .
ZIsOoajd,h otehd My 0 dz0 dgda e My Gdzls Wsdndstsfo Odzd zIlsd
i tcsd3d dzO HJd 2 Wd aEs O dgid@ tc @ {f Is d d30 dzdzlz CdzV d G Iz
~dBtecdHdzse MdMmlsj BOG. 1 0 wdzdyd 4. 21 " jJ Htod Hils
sobkz Miskzwd Ok MRA&EEyY Mk dzj ¢ d P s @RedAdH o kdH Oyd ¢
vOBjd2d 4.1

v OB j 20 CA.ddsdiiz &zOL dzd § sH Oy(d

{1 dMm I'tej Hdet mjHdded| t4WJte]
] Ozkz Is © 1 USD 107.92 RSD [24,31]
1 Bd3d dz0dzdzO H d M€ ts dzly 8 % [24,31]
JuiCdeaO0dz0 Missf © (g 2 % [24,31]
t d OdzdzO H dMC sdzls dzO 5.88 % [24,31]
rdosldidfdmtg§H detse ] 25 Yr [24,31]

Jtoj Hdasn@dzdzj HEBHEEgEsdH 5. 88% dqussoO®] dnjj 4t
shdsek AHEOL0O fj keothmls) w©jOdd] otjHdshlsd d
d suyjSdoOdz Mmistsyj dda¥ &zOyd" j .
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JlokalHja MecTa

eorpadcka IMTHPHHA H TyKHHJ

Vi1a3HH mogamu
Cucrem | Omnrepeheme ] [ Pecypc j ' KoMmoHeHTa |
s = = v
vOﬁrpaHmemeJ E—Enelcrpmmo I Xuzgpo | UXE, PVreHepaTop_. JIH3€e] TeHepaTop,
L J npeTBapad, 6arepHja, 7L C-perymnarop,
KoHTpoma EE omap ‘ \Goj7ep, eneKTpOIH3ep, Pe3epBOap BOXOHHKA
» TorwtorHo | Ce el S — "
R oM i ) e ‘ VHetn napfmerpe nephopMaHCH
— - ) — )} KOMITOHEHTH

| Jedunncaru cBe Moryhe KoHHTYpanHje I

4’{1/13361)“11 cBe Moryhe koHdHrypamyje (Cayuajese), jenHy mo jezu-ry]
v
Iﬂspaqyﬂa'rn HYacOBHY H37Ta3Hy CHAry H3 CBake IIPOH3BOIHE jeIHHHIIE oqabpaHe Kombﬂrypauajel
L 2

ITokperame
d=0u =0

v
—b{ﬂsa(ipafm creaehy roauny npojexra (1 1o 25)]

d=d+1

»

=0

MHuHHAMH3Hpabe H MAKCHMH3Hpabe (yHKIHje [Hba

OyHKIHja IHba: YKyIHH NPC-TPOIIKOBH, HHBETHCAHH
COE-TpommKoBH, eMHCHja GHG, Putcivicno, Prermaino
CHcTeMCKa OrpaHHYeha: OalaHC CHara, Mylhemne H IPaKbehe
GarepHje, yCIOBH IIOY3IaHOCTH H JP. TEXHHYKA OrPaHHYCHA

v
CuMynanuje

ICHCTEMCKO pellerse 3a ONTHMH3ALH]y, YKYIHH NPC-TPOIIKOBH.,|
HuBenHcaHH COE-TPOIIKOBH, KalTHTA/IHH TPOIIKOBH,
BHINAK €I1. eHEepPrHje, HeJOCTaTaK KallalluTeTa,
TIOTPOIIba TOpHBA, yaeo OHE HTA.

\ 4

Jla 1 je j
1 €HTH()HKOBATH Haj60.b;
He ~cmvynamijaypahera™ o 3 xongm'ypaﬂﬂjy 133 7
3a CBE pa3MarpaHe H3a0paHH CIIy4aj
cTydajeBe _ :

I1371Bajabe ONTHMANHE KOHHTypanHje Mey cBHM
Haj60JBHM peIIerhbHMa CHMYIHPAHHX CIydajeBa Ha
OCHOBY YKyIHHX NPC-TPOIIIKOBA, HHBETHCAHHX
COE-TpomkoBa, eMUCHja GHG, Petckriéno, Prermaino

y

\ AHATH3Y OCETJPHBOCTH 3a

ONTHMATHY KOH(HTyparHjy

[ ibBSHEBdE" CJ

vdzdC O 4. 21 Hd

" OcOdi st
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1BtdMsS | o0tkd) G@pdaidsmMEdL Z@WOL @ ¢ Oddie, y d
rdetedH A | djttd kM shsHhdEo ] sitzj sk BROLOS f dks &
UOBJ EONCH e <] dakisditgOfif s dssilg ez C Isted ydzai
st dzslsdzj bj dzg @dzchtc jy desds RdBtedHdzsds | dzj o6 j IsMG ¢
fd Bz @R HE 5o B¢ § ¢ o0l da dftusdsddj B°jO € s s tsdzj dals

v 0B d®f Ble<d dfg®sHde O tsdrssilgf ez Clsted wdz d
st dztslsdzj J dzj tocdg ‘Rjd Bic doHQrtisklp jivddtte ¢ j s S sd3 d fMls j

[ek<d dOYpdQtod § dz3OLd yddff hda) o Ry del L

1 [mdmisj &3 dzd  § fsQafteHiES &°jOdf ol ©Isq & Of Oy«

2 | dz0f O Glsjtedjuddgts 5 j dzj LR B BHBELH OO dL  H

3 |20 O OBfEdudas & J dzj 66 d R Hotdgfhiaf GrpjO oL B !

[sek<d dOUE@fd § @) CIstodudeff ehdal Ridal L

4 |BOIjted’ @ df stz dedf ojj dapjeodjudej J dzj ecd” J

o " Ofttetsd L ojjdajjldite d Ydzi J ddp Jejc ] § Is pEremEY] It e df df
H>

6 |odh @ltsqL ojaj Wdgted ydzj J dzj tec df sjs o) j O=DEBI
BOL j dzd BOTLGi tis {3ts B dzO Is s tc O

| selz<d donj~Lcd @zt te bl dzsisdzj J dzd ead * §

7 |[btcjBO o j<Old A EbdzBBwR o j < j
SsHdzsMEkz dz20 ftetsdLoatsHC

8 |TLCit] Gz diflils s OL dzf jEHBE O B PB Gl ZEdB o &

9 |TLCte | G [z difyls Sfjexidgdic cYdtc &fdy o Jzfi B dats o

10|t dzjtc ftesdLotH] Istsf dzslsdge j dzgjtecd E Cts

11 [CHPH L j &z ¢ dz) 6Ot (dLOBH] t©4CkyjtdHh

[Belz<d domnLck gmis Peyidsec J J o SHBGd]S O

2 fsmsts’ d WO PCMH B0 ZOHESS ZOHJI] 4 5o j

13(tcj L j codfes iz ylz ,] ofERmsHadld ¢ | dz) COREG § G dal

14 (i L j cofpOteyf Hdzd o G (deg S & BIs &z B § & dzz

5|kttjB0O f(coj<0Old COf Oydls]ist ©ht j oo EsOjes
fesdLosHS d/ fslstesh ¢ d H
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{oH] Mz L O f s5liste jlse jridlisioafs diddid ot tsQd d3O dzf
ftej HdztsHojOldilgle | 3 detse Ry dg@kg © j dzj Heoj HAMYJ
flstc Ols j lsfdFifils tc OlsdOCifE®@s j.c D O ‘' j fcdCOL OdzO dzO
l esteH € O jdzj Clsted Ydri((Pdre®) e d §4 kustej’ j 20 MO L
Jdzj Sstedyded 3 Bt ) BOHR® MBBc < Qedh o fiQddE d o(
Jdzj CIsted ydzj [Rdal e dpd § 5 dd dzj tec dz{ @ [dedfs'tsid L totg eHty *dzl2O
LOSCHEo BT jtej<jd@®j vBiH dL MdMlsjkO L O MS kOt
(BOjted O ddzd tjL jtcosOte oasHSddCO) E L Osdmd
(Bsod . M@ty tec d o3 odtefiyi BIE ] tdgs Mided] ¢ dzj ¢ J dets  d3d dzd o
Mls O° j dzOf BognidsmisgS 6dzdSts d HO? | fofks  d §sls
j dzj 6 € tkdy, 2 CHP HigljL | &z ¢ £ dgjitdeOdsis e s H S sidefnesdiiz
J dzj ¢ stgdiajdgr dNOcu®diezjse 2 HussE O ¢ fnls €AHjdeLd) df |
CjuPlsste wOH]d MOSCOY GHEIEROLdEs sflsjtej <j 4§ §t
( Htso ts5°Cdtsodlg) g aits B lsitg flajdpc de¢ Htekzej MlstcOdzj,  tsists
Bd dz@ dgdzts ¢ SHdsNO sHEB] @E <fjeEfcdogfids] o <j ° j .
tdSlfjtednOdO tisifCsdEd jlstgidped ty dSLs BHEfOdzj © O
fsCtedo O j f(slstcO)  gOH @f s IsfstzssdL o j HJ daj J dz]
jdzj G dPed () X B, . OdctedlsOd didonm®y f Cidzs 5O g OB Ols j t
(Bsod. sOH O dzd 9dsOf 2 j dzetstilsd dz®@§ ) @AY clz © | des s
BOIs] Bspcmpy ( o fJEPCistpdajdes d  § MmJ JCGjedemdlej wdo jf 2+
Hisfls JBs@Mma O koGO8 d ydzj § dzj teed: j v i fyize Qo0 &>
COHO ‘] BOLjtld O KOS MJdHEOdds def ki fzg0s c @y djs
jdzj e de Gttt cdfodssde | ChEYLEgAr L Of slstcj B j
Istsff wztfl, () d J dzd ClstetsdzdL § toco S ded Y s L Ouspidz) € Isted
Jdzgj eed JfsqOfeBglsdse sfagrdfify ¢ ®ted AL o B5EO,
L O difists © dRsoj tGRitcmdis deots e TLC tof f trdgOdslslad
Cs' d dz0 O HiERdSACIDCM OB d EaddjEO * j H dzOS 2 € 5 dzc
fesdL ojHj deilzj j fzgzS 18 tadj ifls O zO QHP O uf i dz & PdzjifizOls
MO to )@y stttk Plsitstyf gizfslse 5° dzjt6 dz® HOL jd&z ctedo 5.
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YHOC HaCOBHHX NOATAKA TeXHHIKH NOJALH KOMIOHCHATA XHOPIIHOT CHCTEMA
(TIpoTox BOIE, COTAPHN HPATHJAHCA, TeMIEPATYPA (uXE, PV renscparop, ausen reneparop, npersapad, Garepuja,
aMOIjeHTa, SICKTPIRO onrepelicibe, TOMmIOTHO onTepelicine) TLC-peryantop, Gojiep, eIeKIPOANILD, PEICPHHOAP BOOHIMNA)
I |

Hapauynasasse MPONIBOICHE CACKIPHTHE CHEPIH]C 03
HXE it PV reneparopa (P (0P (1= Poge (1))

| Pee(t)=Pogee (0-Putt) |

I HokpiBaie P, (1) | | Toxpusaise P, (1) |

Toxpusame P (1)

He [ Bimtak eneprije ()] | Tymese Garepuje |

[ Moxpusame P(6) | | Bumax enepruje (1) |

Tloxpugasse Py (1)

l (. | I Toxpusae P, () I
Ommnazua TonIoTa
13 0ojacpa

| Toxpupame 2, () |

[ t=t+1 |

4 dzd C OLFAfs 2Ol j g G SE®dp@fsjsd ydese d b dslsdse si{

s 5t OOFis tc O Isi Jf dedff ¢ Ofg aGrd o dzd3y d ¢ 4zc Hgid IshP@n s s ° d
SHY SIS b dzfso € SO GFifs w Ols j ¢ OO Sk §| M MOdks
SIS ] ©firdgOBjH jsafBGHE H d L | e @ et ©.  QCi fifeIqiiod dz’

CHP HdL j dz ¢ dzj tgDifpetiitelrs @O df dsAie@s & O0C & § B Yt d ts

f tod dgitalzj C Is tod ydztsj. s OFEEiEdEF ©F GO 6 dzj¢ jf, s Sudif@si0ls 06
Jdej ol stc@mbygc i¢J BOLjted Jj. [Ji'EkbddE bk Bdd
BOljted O § skAHREE LG Tddigcedss o Of ¢f 4st§ Gt 1O,
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VHOC YaCOBHHX NOAATAKA TeXHHUKN NOJALN KOMIOHCHATA XHOPIIHOT CHCTEMA
_mmm.cmmnmmjmmw (;A’E.Pymmenmwpmmw
aMGijenTa, erekTpirio onrepelicibe, TONIOTHO onTepelicie) TLC-peryantop, Gojiep, SISKTPOTMICD, PEICPBOAP BOIOHIKD)
[ |
Y

¥ ¢ CHEpIHje mI

13pATYHABARE MPONIBO/ICHE CICKTPHYH
JXE 1 PV rereparopa (P (0P (1)=Pee (1)

[ Pes (0=Pora)-Pu(®) |

I Hoxpiteame P () I | Toxprgame P, (1) I

He [ Bimtax eneprije ()| | Tymeme Garepuje [

[ Moxpueame Pu(®) | | Bumax encpruje (1) |

OAATHA CHEPINja 3 Ny Hheise Darepije

Ja
Henoxpigeero o
p’(() P, iR eae QP lt(’

CHP am3en regeparop
PATIH €A MAKC. CHATOM

g
N
<
‘|:l

Omaasa TonIoTa
13 6ojaepa

| Toxpusase Py |

I =t |

4 dzd C OCAMB DI PASC tod § ®jlsjed ydzsc d Issf dzslsdzsc s
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5. MRIT RRURUBU WM -PVI( v (Tt (]
Ll rtodfitrovl ot t Remdr L ¢t R
JTURIRTVOARMPAS I O UMRRF T JUUTL IR

5.1uls z HOffj'dzz yO ° O

[0 MmMskHd O ftojHZOYJ CsdeW deztcOYyd " &2 = d
MdMmisj B30 St5° d Bd ¢ Qrdqhb sl i figaxsde)j ¢O6
f silsistSg <j§ s fdW tcOMistclzC sk tsfgdzjt'BFFOSC O H d dz0 H 5z
04 dzd € dnrn oSOadd \Ofyddg’o BolsttsC s o d 03Dz SCEDAEZO € 51 OHlAD i Iz
6 yded IssSdsold §tmalfj<jisdss o dzdCd, O wjdsE dL Izt
sSsdpiQdedstc j y ded ~dBtodHdzd Jjdzj Slstets] dzj BB ESE Mmd
tedB® OC0O0 nmB¥BgDdzd PAdzs ME Btedh <O Olsd stPEMIsts* § <
hlss “jJ o9j< f(dj dzist, ftoj Hdzsy § dzd ~ dBtedH dad
MOMiIs s O PMsaj dzj QOS5 Lldgide O Fic O, ftejlso OcOYUO (
MC ZOHdN ez Clstigdajdeic d * j . 01 ifslf sMBO " | enHicSIsEZcE
ftotstf jtocbtztz® &8O Cts5' O <j CttdMmisdlsd otsHlkz dL ftc]
sH 2.9 m. 51 OtcSd@iy®fdz tcls d SO diiag tc d L tf dzlyf Gdzdadizd
ftojyiglg mdzO dL &z0L k2 otH] dL IsOdztsy dzd € O, GHJ] Btlet
dzOH Bsagfiflddzi sH dzsmMkz dz2O0 toj &ZOIsdo dzz C slskz o SH dzts@
Bd tcdz®@ o tsH j dAOO dittsyp dets difi dEPADL A O dzO0 SOCts HO Mo ts®
toj Wdzj Clsdzd dfids 80680 <d J WIjEHOB dsie dd§ OfpEREzd R O M
Yyd o d §5j0pdzdmin® d H Y d dafp® 8 s fhirdy 5 jc & @ 020

{8 <4 Mmj W &QsaOlsds O tzd FOL e j dzj
ndHietslskzteBddz0 MO WS Mmdzd i3 dztsf Ols d Bsdf@ Istff atOFROMz t
I 4z yO- 1, d f"dHEslkikzteBddzO MO WJd¢Mmddd d&sif o
otsHj <dd3 dztt§ @RGP APV o dziz YO jizis Jitfivis Qoo Jf u dzd
CsHdh °d fesltst Q@gEast g gdzq 0BPodBZO 2 d 3
ftoj s shisE®s j ded 5 §s5€ d DOlfeststs| ddsf. B OL j dz
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9534 m

I 95,20 m
94.56 m{ -
e | TATIOKHH |
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M3TAZHH KAHAJ
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(B)

g dzd 510 j tols d ( @dedzdf -~ tsto i tistias Oqabxfit P gL z0L &
9B8H] (dLscls BdERYjddzO ( sOdztsy dzd € O)

1 @z’ EsHO jMMlz WdCMmdz dsf Olmde] oftdesii<ijdz |
s Olsdyj d =gy gdad O ' jjdgf tc =hsiafde Bk € s
Is O dzts ¥ dzd @Ok jfodssigiOntt: © dzd tp @‘dz & I bkL HIOS Mz
WgCmdej desfOlsdyj fesfjdjcd fes’ jClsse Ody L (
OL &Zdudls] GH ¢&HdEElsisE Of to s i ek @iiEeee?, Pk
f shfjofy otHJ<J] d&sdO@BdeMY tEE&BEEJLdzi L O BO°J
IsOdztsy dzd B Qizjj Wa] A Gbf) deticfigtht] ZAc d dzj L dzj lgbddddzs dsd Md ¢
CEHBZOKBO) , {EBHEHdESL® ‘| 20% GEOESE WHs sdstsEd
CotsL daeP das@ u jztzy OF tizj 84 ts figlsi Do M@ difotgH jo 5H j < j sy OF
s Is doihelQdizj § tod ZOC 5" j dzj J SLteds Lo jls<Qidztstytatsfls 8COL j dz ( Is * .
fsetsdia eslsktedded k Ldd@3MSEdds &kd Md yd 30) .
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otsH ] <dd3 dzEf ©&d yOdsPp CidgOdzdf & HOEESEE dddieQ dzd

BSHj & (oskfwg tdaj BO W dCMmddd dsfOsdyoOkO kot
oBHj<dd &bl OBddOPl S d oxitk@{osQE0 u dkkzyo"

vf stej] ' doa OF jd3 Stcdo dr LPT Gpd@A PO S5dztR Of EB t5°. 2@
f OtgPIls AtgjGe W tstc d3O0 dzfd tc Odlifidded GJ 2O ~ JHEetslskztes d dzj ¢t
sdzzyo  jodd0 2 d 3. sG] HdOEOskE&G&G&HdigO® JL
kW d&zO0 8.5 kW, 0O ¢tcfsstotaibGiipdzdf So@<isSs | / s dzO 3 E
l StejtHe Os i35y § M) B3Oz @dz@tsistedddzj dBBtsyj HO
foslssCtsd3 sH Q = 350 |1/.% o, di tsfpls f<dz tHfHls d
JWdeomdesmls tsH d & 0.86.@BOEjJ jEHH ¢ BesBisO O fff
f 56 isdelp W d COh)sidfsndels &2 tzp dp@ad dzts 5§ OH O jificts tdfflzj degtstdf @D Is
d oGHJASYOldyj r ©f§ il GO joddBO 2 d 3 M
O9tsH <] ddtsfoOldyy &Bsckz ftHiMdlsd IOCt HO - dHTk
JWdeomdetsh <lz) Ek dzjls®dd3 &M uydko d & Mmih ddd
MdBOC j dzd (tHlsd d8Ddtlzsts s isU®Xc] sdtsdso gdiz yO © Iz,
H{ [ [ Profnj CStstedMmilsd L O ftesyjdez dL dzOL dgj MdzOGej d
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