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EBponenckunn Coto3 — TypKMEeHUCTAH: AHU YCTOUHYMBOU SHEPreTUKu
MeXAYHAPOAHOA KOHJOEPEHLLUS

YCTOMYMBAS DHEPTETUKA B TYOKMEHMCTAHE: MEPCMNEKTMBbLI U BbI3OBbI
[OCYAQPCTBEHHbIN SHEPIETUYECKMM MHCTUTYT TYPKMEHUCTAHA, . Mapesl, 14 Aekabps 2023 rosa

KoHu.enuus PA3BUTUA COAHEYHbIX NnaHeAeun Ha KPbILLUAX B

TAAXUKUCTAHE
MAOHCYPAXOH KYAYCOB,
2KCcnepT B OOAACTU COAHEYHbIX MAHEAEN HA KPbILLIOX
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OcCHOBHbIEe NMPUHUUNDbI OLUEeHKHN COJIHEeYHOrIo notTeHuuasa KpbliLu

lNpu oueHke Lenecoobpa3sHOCTU NpuMeHeHUa doToanekTpuyecknux naHeneu (solar photovoltaic panels)
Ha CTpPOMUTElNbHbIX KOHCTPYKLUMAX, HanNpumep, Kpbilwax, cneayeT YuYuUTbiBaTb MATb OCHOBHbIX

NMPUHUMNOB.

* Bo-nepBbIX, CAECAYET OLEHMTb ODLLLYIO MAOLLLOAb, AOCTYMHYIO HA KPbILLAX 3AQHUM.

« BTOpOM NPUHUMM 3AKAKYAETCA B TOM, H4TO HEODXOAMMO PACCHMUTATL OOLLYIO MAOLLQAAb, MOAXOAALLLYID AAS YCTOHOBKM
ADOTOSIAEKTPUMYECKMX MAHEAEM HA KPbILLIE.

«  TpeTun NPUHLMM 30KAKYAETCH B TOM, 4TO CAEAYET OLLEHMUTb COAHEYHYIO PAAMALIMIO, AOCTYMHYKO HO KPbILLAX 3ACHUM.

* YeTBepTbiM 1 NATbIU MPUHLMMbI CBA3AHbI C TEXHUHECKMMM U SKOHOMMYECKMMM ACMEKTAMMU, TO €CTb C OBLLIMM OBBEMOM
MOAE3HOIO MPOM3BOACTBA DAEKTPOIHEPIMU UHTETPUPOBAHHBIMM COAHEYHBIMU MAHEAIMM HA KPbILLE M COOTBETCTBYIOLLIMMM
MHBECTULLMOHHBIMM 3ATPATAMM, COOTBETCTBEHHO.
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Uepapxuyeckasa metononorus oueHKn noteHuuana cCoriHe4yHoun
hbOTOINEKTPUYECKOU IHEePrnmn Ha Kpbillax 34aHUN
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AOywaH6e

AdywaHbe - crtonmua TamKuMKUCTaHa W
KpynHenwumn ropo ctpaHsl. [nowanb ropoga
cocTtaBndeT 203,1825 km2, a HaceneHue - 1
MunnmoH 185,4 Thicaun yenosek. [ywaHbe
CTPEMUTENBLHO MEHSAETCs, NpeBpallasicb U3
MarieHbKOro ropoga B CUSOWNKA Meranosnuc.
3a nocrnegHue Heckonbko neT obnuk ropoga
CUINbHO N3MEHUNCH, cTtapble 30aHuS
CHOCAATCSl, @ Ha MUX MEeCTe CTPOATCA HOBbIE.
Yyumbieasi CI10XKUBLWIYHOCS cumyauuto,
Heobxodumo rnodézomosumsa nuIOMHbIe
MPoEKMbI 8 Mex MUKpopatioHax, 20e OHU yXXe
rnpuobpersiu ceoll Ho8bIU OBIIUK.
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Geographical Technical Projects
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METOOONOMMA OLUEHKU MOTEHUMANA CONTHEYHOU ®OTOINEKTPUYECKOWU SHEPTUMN
HA KPbILWAX 30AHMA B OYLWAHBE
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OueHKa nnowaau KpbiLl Z / \
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NONE3HAS NNOLWALb ONS
®OTO3NEKTPUYECKUX CUCTEM L/ \
- |

KAXXAQS KPbILLIA MMEET CBOIO
COOCTBEHHYIO MOAE3HYIO MAOLLAAb
AAS YCTAHOBKM GOOTOIAEKTPUHECKMX
CUCTEM, KOTOPASA B CPEAHEM
cocTaBageT 80-90% ot ooLen
NAOLLLOAM KPbILLIN,

B AGHHOM QHOAU3E 3TOT
NOKA3ATEeAb YCAOBHO NPUHUMAETCH
paBHbIM 80% OT oOLLEN NAOLLLOAM
KPbILUW.
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Specific production
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B3aMMHOIO 3aTeHeHnsa B 3aMMHUU U NeTHUN CE30HbI

Pa3nnyHble KOHCTPYKUUN Mexaypaanuu n apdekTbl f /\
_ ﬁ

Winter solar radiation: optimal inter-

array distance with no self-shading
Summer solar radiation: losing
—*% potential installed capacity, thus
electricity
o* /

1 KBT - 10 M2

[TAOCKQ4 KpbILLA

Winter solar radiation: causing self-
shading between adjacent rows
Summer solar radiation: maximum
— potential installed capacity, thus
electricity
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TEXHUYECKUUN NMOTEHLUNAI
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ABTOHOMHAOA COAHEYHAA IAEKTpUuiyeckas

CTAHUMHUA
Nanenu C3C Notpebutens
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CeTeBasi COAHEYHAS IAEeKTpU4eckas
CTAHLLUSA

Nawenu C3C
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TMO6pMAHAA COAHEYHAS SAEKTPUYecKas CTAHLLUSA
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CyToy4Has Harpy3kKka - MHOrokBapTUpHbIU XXUSTOU AOM

MHOTOKBAPRTUPHbIN XXKMAOM AOM

ObLuee NoTpebAeHNE MHOTOKBAPRTUPHBIX AOMOB B OCHOBHOM MCMOAb3YETCS AAS:

AT OCBellLleHMne

HACOCHOA CTAHUMA
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ABTOHOMHas CofiHeYHas 3rieKTpuyeckas crtaHUuus
cuctema Ang nUPToB U oCBeLleHnd

CYTOYHas Harpys3ka R
20kBTy/peHb )
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o L L LA LRl Il Converter
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Component Capital ($) | Replacement ($) O&M ($) Fuel ($) Salvage ($)| Total ($)
Generic TkWh Lead Acid  $26,400.00 $14,906.24 $0.00 $0.00 $0.00 $41,306.24
Generic flat plate PV $16,270.52 $0.00 $0.00 $0.00 $0.00 $16,270.52
System Converter $3,000.00 $1,272.82 $0.00 $0.00 ($637.61)  $3,635.21
System $45,670.52 $16,179.06 $0.00 $0.00 ($637.61) $61,211.96

Architecture

P,

o g5 ) 27.1 66 10.0 cC
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Hpv

$61,212

MWh

V 1KWh LA ¥ CO&‘@)”” Y Dispatch ¥ NPC (i BT COE (i T

Production kWh/yr | % Consumption kWh/yr| % Quantity kWh/yr | %
Generic flat plate PV = 41,488 100 AC Primary Load 7,294 100 Excess Electricity 32,707 788
Total 41,488 100 DC Primary Load 0 0 Unmet Electric Load 6.06 0.0830
Deferrable Load 0 0 Capacity Shortage 6.70 0.0918
Total 7294 100
Quantity Value | Units
Renewable Fraction 100 %
Max. Renew. Penetration 9,698 %
Monthly Electric Production
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0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Cost

Operating cost
($/yr)
$1,342

Initial capital
oV "

$45,671
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(MopunaHasa conHe4vyHas 3aNeKTpn4yeckasa ctaHuua ana nndToE

Grid
Al (kw) Y 1kWhLA Y

ww ¥

(kW)

ocBeLlleHnsA

AC DC
CYTO‘-{ HJdq9 HA rpy3 KJd Grid Electric Load #1
O Production kWh/yr
20 KBTLI /Ae H b _). @ Generic flat plate PV | 15,299
15.00 l;Wh/d Grid Purchases 4,586
. 278 kW peak Total 19,886
Electric Load #2| 1kWh LA
,
5.00 kWh/d
05 1.36 KW peak
IlllIIIIIIlI‘lIII‘ ‘lll Converter
04 "
PV 2:5'
M Grid -
Component Capital ($) | Replacement ($)| O&M ($) Fuel ($) Salvage ($) Total ($)
Generic TkWh Lead Acid  $8,000.00 $4,517.04 $0.00 $0.00 $0.00 $12,517.04 é 1
Generic flat plate PV $6,000.00 $0.00 $0.00 $0.00 $0.00  $6,000.00 = 4
Grid $0.00 $0.00 ($2,513.33) $0.00 $0.00 ($2,513.33) 0.5
System Converter $3,000.00 $1,272.82 $0.00 $0.00 ($637.61)  $3,635.21
System $17,000.00 $5,789.86 ($2,513.33) $0.00 ($637.61) $19,638.92 Jan Feb
Architecture
Converter

¥ 100
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231
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Y| Dispatch ¥ NPC i I COE 0 Y
$19,639

Consumption kWh/yr | %
AC Primary Load 7,300 382
DC Primary Load 0 0
Deferrable Load 0 0
Grid Sales 11,821 61.8

Total 19,121 100

Monthly Electric Production

Cost

Quantity

Excess Electricity

kWh/yr
0

%

o

Unmet Electric Load 0 0
Capacity Shortage 0 0
Quantity Value| Units

Renewable Fraction 760 %

Max. Renew. Penetration 105

%

Operating cost
($/yr)
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Apr May Jun Jul

Sep Oct Nov Dec

Initial capital
i AT -

($) ¥

$0.0887 $227.88

$17,000
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CyTto4yHas Harpy3ka— OOLiecTBeHHbIe 3aaHUSA

School

Kindergarten Hospital
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CeTeBasi cUCTeMa ANs O6LECTBEHHbIX 34aHNI

CYTOYHAS HATPY3KA

/00kBT1Y/ A€ Hb

300 -
200
z
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0
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Component Capital ($)
Generic flat plate PV $60,000.00
Grid $0.00
System Converter $7,550.00
System $67,550.00

’s
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~
v

Grid

.y

AC
Electric Load #1

700.00 kWh/d
100.51 KW peak

Converter

DC

PV@
jed

mpv
Replacement (§) O&M ($) Fuel ($) Salvage ($) Total ($) M Grid

$0.00 $0.00 $0.00 $0.00  $60,000.00

$0.00 $51,663.78 $0.00 $0.00 $51,663.78

$0.00 $0.00 $0.00 $0.00 $7,550.00

$0.00 $51,663.78 $0.00 $0.00 $119,213.78
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Production
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Total
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kWh/yr | % Consumption kWh/yr | %
Generic flat plate PV | 152,995 53.9 AC Primary Load 255,500 93.0
130,896 46.1 DC Primary Load 0 0
283,891 100 Deferrable Load 0 0
Grid Sales 19362 7.04
Total 274,862 100
Monthly Electric Production
Jan Feb Mar Apr May Jun Jul
Cost

Converter : NPC COE
V| aw V| Dispatch V7 o i T & i AT
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- P 100

999,999 75.5

cC

$118350  $0.0400

Operating cost

($/yr)

$10,220

Quantity kWh/yr| %
Excess Electricity 1452 0511
Unmet Electric Load 0 0
Capacity Shortage 0 0
Quantity Value| Units
Renewable Fraction 524 %

Max. Renew. Penetration 138 %

Sep

Oct Dec

Aug

0 v In|t|al(cap|tal v

$)
$0.00

$119,214  $0.0375

$4,461

$67,550
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kW

CeTeBasi cuctemMa ansa KOMMep4ecKux 3gaHnm

CYTOYHQOS HATPY3Ka

=== Production kWh/yr | % Consumption kWh/yr | % Quantit; kWh/yr| %
AC bC > l y P y Yy y
] OOO K BTLI / Ae H b _Grid Electric Load #1 [2Y L J Generic flat plate PV 229,492 55.8 AC Primary Load 365,000 91.2 Excess Electricity 0 0
A }__ 0 ’ !J Grid Purchases 182,051 44.2 DC Primary Load 0 0 Unmet Electric Load 0 0
. e ) noon: ) Total 411,544 100 Deferrable Load 0 0 Capacity Shortage 0 0
KWva
143,58 kW peak Grid Sales 35069 877
300 . C’ﬁ Total 400,069 100 Quantity Value| Units
= g Renewable Fraction 545 %
Max. Renew. Penetration 105 %
Monthly Electric Production
PV 40
1 00 - M Grid |
30
=
20
=
0 - ‘]0 -
S ” © o & © 2 > 0-
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Architecture Cost

q

PV Grid Converter ) NPC COE Operating cost Initial capital
Bl Vam ¥ qw ¥ Dspatch V@Y @V T @V T Y

B @ 150 999,999 150 CcC $227,147  $0.0490 $10,289 $108,000

Lo ]

090 cC $295,876  $0.0700 $25,550 $0.00
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5-:—'.)mhtlv.- Energy Connectivity in Contral Asa

the European Union




AC DC
Grid Electric Load #1 PV

@

1000.00 kWh/d
143.58 kW peak
Converter
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Winning System Architecture

Here's how the hybrid system saves money over the project lifetime.
@ HOMER Cycle Charging $0 -
I Grid i
BY py - 150 kW B

Converter - 150 kW ($100,000)

Base Case Architecture

@) HOMER Cycle Charging
i Grid
Change Base Case‘

Economic Metrics

($200,000) -

($300,000)

IRR @ 13%

ROI @ 9.1%

Cumulative Nominal Cash Flow ($)

($400,000) -

Simple Payback @  7.1yr

($500,000) -
($600,000) T T T 1
0 5 10 15 20
Year
W Lowest Cost System
M Base Case
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OueHKa BbIpaboTKa 3NIeKTPO3HEepruu

ExemMecsaA4yHasa BbipaboTka

3NEeKTpo3Hepruu, KBty
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OueHKa BbIpaboTKa 3NIeKTPO3HEepruu

APLl "Magarackap

TopragasEers il

EXxXemecsa4Has BbipaboTkKa
3NeKTpo3aHepruun, kBty

1723117147
1522610808 14805

144327 xBtu/Troa
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