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OCHOBHblE NPpMHUUMbI OUEHKW COJTHEHHOIO NMOoTEHLMAl1a KpPblLl

lNMpu oueHKe uernecoobpa3HOCTU NpUMeHeHUA (hoTOoINEeKTpUYecKux naHenen (solar photovoltaic panels)
Ha CTPOUTENbHbLIX KOHCTPYKLUUAX, HanpuMep, Kpbiwax, creayeT YYUTbIBaTb NATb OCHOBHbIX NPUHUMMNOB

* Bo-nepBbIX, CAECAYET OLLEHUTb ODLLLYIO MAOLLLOAbL, AOCTYMHYIO HA KPbILLAX 3AQHMI

*  BTOpOM MNPUHLMMN 3AKAIKOHAETCH B TOM, YTO HEOOXOAMMO PACCYUTATb OOLLLYO MAOLLOAb, MOAXOAILLYIO AAS YCTOHOBKM
OOTOIAEKTPMYECKMX MAHEAEN HA KPbILLE

«  TpeTun NPUHLMN 3OKAIOHAETCS B TOM, HTO CAEAYET OLLEHMTb COAHEYHYIO PAAMALMIO, AOCTYMHYIO HO KPbILLOX 3AQHMMN

 YeTBepTbiM 1 NATbIU MPUHLMMbI CBA3AHbI C TEXHUHECKMMMU U SKOHOMMYECKMMM ACMEKTAMMU, TO €CTb C OBLLIMM OBBEMOM
MOAE3HOIO MPOM3BOACTBA DAEKTPOIHEPIMU UHTETPUPOBAHHBIMM COAHEYHBIMU MAHEAIMM HA KPbILLE M COOTBETCTBYIOLLIUMM
MHBECTULIMOHHBIMM 3ATPATAMM, COOTBETCTBEHHO

dusuueckuii reozpaguueckuii TexHuueckull SKOHOMUUECKULIL
nomeHuuan nomeHuuan nomeHuuan nomeHuuan
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Mepapxmnyeckas MeTogosriorns OLEHKM rnoTeHumana conHe4yHou
d0OTO3NEKTPUYECKOU SHEPIUM Ha KpbiLLax 30aHnK
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OywiaHbe

OywaHbe - cronuua  TamKuMKMCTaHa U
KpynHenwun ropon cTpadbl. [nowagb ropoaa
coctaBnsaetr 203,1825 kM2, a HaceneHue - 1
MunnmoH 185,4 Toicaun udenosek. [ywaHbe
CTPEMUTENIBHO MEHAETCH, NpeBpawascb U3
MarieHbKOro ropoga B CUSIIOLLIMA Meranonuc. 3a
nocrnegHne HecKomnbkKo neTt obnuk ropoga CUIbHO
N3MEHWUIICA, CTapble 30aHMUSI CHOCATCH, a Ha UX
MecTe CTPOSATCS HOBbIE. Yyumbigasi
CIIOXXUBWIYHOCS cumyauuro, Heobxodumo
rnodzomosums MUMIOMHbIE POEKMbI 8 MeX
MUKpopaltoHax, 20e OHU yxe rpuobpenu ceol
Ho8bIlU ObsIUK.
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MeTogonorns oueHky noteHumana ConHeYHou
dOTO3NEKTPNYECKON SHEPTNM HA Kpblllax 3aaHuin B [yuwaHbe

[ Residential buildings ] [ Industrial buildings ]
[ Social buildings ] [ Business buildings ]
[ Buildings with other unknown functions J { Administrative buildings }

/ KGeograghical \ “:> Technical \ \

Projects
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~ N
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nomeHuuan
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OueHka nnowaan KpbiL

g o
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I'eozpaguueckuil
nomeHuuan

TN 3AQHMIN KOA-BO MAOLLAAb, M2

busHec 3aaHMe 42 32162,79897
HoBble XXMAbIE 3AQHME 1104 831544,6353
BoAbHMLLO 38 52881,55637
AEeTCKnn CaA 79 76385,96574
LLIkoAQ 217 244040,4277
Crapble XMAbIE AOMQA BE3 AMTDTA 1299 1006054,62
C1apbl€ XMAbIE AOMA C AMDTOM 351 118079,1748
[OCTMHMLQ 13 19772,90473
[OC. y4pexaeHme 107 138130,7252
YHuBepcuret 130 157977,8125
[MTPOMBbILLAEHHOCTb 284 999551,5313
TOProBbIN LLEHTP 20 48492,84027
PectopaH 13 13252,55452
3anpaBka 15 5922,74646
ABTODQ30, TEPMMHAA, TAKCOMAPK 77 130172,7712
CnopTKOMMAEKC 3 3605,651782
Hewms3secCTHble 7 36207,83809
PbIHOK 81 354356,5892
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[onesHas nnowanb Ang poTo3NEKTPUYECKNX CUCTEM £_/A\
- i

I'eoz2paguueckuil
nomeHyuan

KaXkAdsa KpbILLIQ MMEET CBOIO
COOCTBEHHYIO MOAE3HYIO MAOLLAAb
AA YCTAOHOBKM OOTOIAEKTPUYECKMX
CUCTEM, KOTOPQAS B CPEAHEM
cocTtasAageT 70-90% o1 obLLen
MAOLLLOAM KPbILLIM

B AGHHOM QHOAM3E 3TOT
NOKA3ATEeAb YCAOBHO NPUHMMAETCH
pasHbIM 70-80% oT o6Luen
NMAOLLLAAU KpPbILLUKH
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OpuneHTauusa KpbiLu
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PasnnyHblie KOHCTPYKUNU MeXaypaann n adogekTbl
B3aMMHOro 3aTeHEHUA B 3UMHUN N NETHUN CE30HbI

Winter solar radiation: optimal inter-
array distance with no self-shading

Summer solar radiation: losing

—* potential installed capacity, thus
electricity

Winter solar radiation: causing self-
shading between adjacent rows
Summer solar radiation: maximum

— potential installed capacity, thus
electricity

—***
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[1TAOCKQa4 KpbILLO
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CKATHOS KpbILLIQ

OSECCA

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



TexHn4yecknn noteHumarn

NoTeHUuUAAbHASA
TUN 3AQHMi MoAesHas [oTeHuMaAbHaS BbIpaboTka
NAOLWLAAb  MOLUHOCTL(MBT) 3AEKTpPO3HEepruu B
roa (I'Bry)

busHec 3aaHMe 25730,2 2,6 3.7

HoBblE XXMAbIE 3AQHME 665235,7 66,5 95.8

BoAbHMLQ 42305,2 4,2 6,1

AETCKMMN CaA 61108.,8 6,1 8.8

LLIkoAaa 195232,3 19,5 28,1

Laal b3 o _ Crapsble XuAble AOMA 6e3 AMdoTa 603632,8 60,4 86,9
j ff'ng,;é"séf | v g TR T 5 @ CTapble XUAbIE AOMA C AMAOTOM 82655,4 8.3 11,9
A " FrocTMHMLA 15818,3 1,6 2,3
[oC. yypexaeHme 110504,6 11,1 15,9

YHuBepcuret 126382,2 12,6 18,2
[MOOMBILLAEHHOCTb 799641,2 80,0 1151

TOProBbIM LLEHTP 38794,3 3,9 5,6

PecTtopaH 10602,0 1,1 1,5

3anpaBKa 4738,2 0,5 0,7

ABTODA3A, TEPMUHAA, TAKCOMNAPK 78103,7 7.8 11,2

e , CrnopTKOMMAEKC 2884,5 0,3 0,4
¢, 3 SlKanosor Hewn3BeCTHble 28966,3 2,9 4,2
PbIHOK 212614,0 21,3 30,6
UToro 310,5 4471
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ABTOHOMHAasA COSIHEYHAs arneKkTpuveckas cTaHLUuns

Motpebutens

Nanenu C3C
- AkrymynaTop
i |
~ Kontponnep B | e 3
Wneeptop
Funded by \\Q S E C C A

the European Union

Sustainable Energy Connectivity in Central Asia



CeTeBas COfIHEYHas anekTpuyeckasa ctaHuusd

Nanenn C3C ‘ MNotpebutens
WnBeptop 4 | |

o
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[MOpuaHaa conHevHasi anekTpuyeckasa ctaHLus

WnBeptop
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Utility Grid
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NET BILLING

Net Electricity
Export Meter?

Utility Grid

l_‘——- ;&-.

———med..

4— Grid electricity
« -~ Gross DG production
4~~~ Net DG exports

'Measures instantaneous net
electricity consumption.
*Measures instantaneous net
DG exports.
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OKOHOMMUKA

CpoK peanusaumu npoekTa (ner) 25

Kanutan JKcnyaTauma v [Mpoao/IKNUTENbHOCTb
(S) obcnyxusaHue (S/roa) MU3HU
Grid Power
doToaneKkTpruyeckan .
P 418 4 25 Price $/kWh
cuctema (KBT)

Cuctrema xpaHeHus (KBtu)

JINTUN-NOHHDBIN 262 1 15 Residential 0,024

leneBbin 150 1 7
UuBepTOp Social 0,028

CetoBou (1 KBT) 38,5 0,5 15

mbpug (1 KBT) 180-270 0,5 15 Educational (not funded

0,048
leHepaTop (an3enn), 1KBT LTI e 15000 (uacoB) from the budget)
' (S/06c¢.4ac)

LleHa Ha gu3enbHoe (& ) Comersical 0,064
TONAUNBO P

st ©SECCA

the European Union . §
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KoMmmep4yecknn cektop

=)

Useful Area of Max available

Total Area of Roof PV system on the Daily Energy use,
roof 70-80% of Total roof kwh/day
Area 1kW-10m?
Rudaki Plaza 1000 800 80 1020
Business center p shnyug 840 670 60 1000
Sadbarg 6680 5350 500 5760
. Dushanbe Mall 8650 6920 690 10900
Shopping ,
center Siyoma Mall 10620 8500 850 14500
Supermarket  Yovar at Rudaki 177 850 650 65 790
Yovar at Dehi Bolo 180 820 650 65 1600
Coca-Cola 14820 11860 1190 15500
Siyoma 5440 4350 435 5810
Factory .
Zebuniso 5 320 240 24 140
Funded by S E CCA

the European Union .
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Rudaki Plaza

— o

BcnabiBatouiee OKHO il =

4 BUildDushanbe (1

[167,26221

BUildDushanbe - 167,26221

OBJECTID 574

[}

6221
Shape_Area 1641,789531

id 1

Shape_Length 167

degree <Null>
Mone <Null>
Area 1001,370552

7 657 262,228 4 663 971,67C ™
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Dushanbe Mall

BcnabiBatoulee okHO v a

4 BUildDushanbe (1)
[293.876035

BUildDushanbe - 293,876035

OBJECTID 2536
Shape_Length |293,876035
Shape_Area 3601,951324

id 12

degree 45

Mone 1

Area 2198,256658

1/

7 658 911,98B 4 660 846,77C m

Energy consumption-Dushanbe Mall T =

700000 4 Bulw\d[)usnanbe (1)
S 984,303298
= 600000
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O 400000 \ /\/ /\

E OBJECTID 2537
300000 984,303208

Shape_Length

=~ 200000 Shape Area 10571872778
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AV J F M A M J J A S @] N D e T EIRTE
Axis Title
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SN+
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Coca-Cola

. LG \ BcnabiBatolee OKHO VA ETEX

4 BUildDushanbe (1)
707339596

BUildDushanbe - 707,339596

OBJECTID 3225
Shape_Length 707,339596
Shape_Area 24256,33757
id 1

degree 45

Mone 1

Area 14819,05504

7 651 563,19B 4 655 445,12C m
{1umz1 & B = Q

Energy consumption-Coca Cola (2023 vy)
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CeTeBas cucTeMa Anisi KOMMEPYECKUX 3aaH

e v

AC DC , . , . . .

Grid Electric Load #1 PV -7/ Production kWh/yr % Consumption kWh/yr % Quantity kWh/yr| %
=RA- O Generic flat plate PV | 1,038,607 25.6 AC Primary Load 3,978,500 99.5 Excess Electricity 3,831 0.0944

2 - Grid Purchases 3,017,428 744 DC Primary Load 0 0 Unmet Electric Load 0 0

10900'06 KkWh/d Total 4,056,035 100 Deferrable Load 0 0 Capacity Shortage 0 0

1347.96 kW peak Grid Sales 21,965  0.549
Converter
Total 4,000,465 100 Quantity Value!| Units
Renewable Fraction 246 %

Max. Renew. Penetration 123 %
Bkl

Monthly Electric Production

1,209.53 - WPV 4001
1,009.53 - i Grid
809.53
609.53
409.53 -
209.53
9.53 T T T

0 6 12 18 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Scaled data (kW)

Architecture Cost

PV Gnd Converter ) NPC COE Operating cost Initial capital
. s =N
F B o Vam ¥ aw VOt V@ @V g OV TV

~ *3( a 690 999,999 506 cC $2.09M - $0.0576 $196,575 $307,882
‘ﬂ’ 999,999 cC $2.31M $0.0640 $254,624 $0.00

Q
rhuengﬁso?;an Union (2) S E C C A
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CeTteBasd cuctemMma anst KOMMep4YeCcknx 3gaHnm —
Without Net Metering

without Net Metering

— Sensitivity Variables
Power Price ($/kWh) | 0.06 N/

Winning System Architecture Here's how the hybrid system saves money over the project lifetime. Simulation Details

a HOMER Cycle Charging $0 ~ Cost Summary
i Grid Lowest Cost
; oy - 690 kW Base Case System
@ Converter - 506 kW (51,000000 NPC 0 $231M $2.09M
Initial Capital ~ $0.00 $307,882
Base Case Architecture = ($2,000,000)
@ HOMER Cycle Charging z oam @ $254,624/yr  $196,575/yr
4= Grid é ($3,000,000) LCOE © $0.0640/kWh  $0.0576/kWh
S ,000,
Change Base Case s
5
Economic Metrics é ($4,000,000) -
IRR @ 19% =
E
ROI ©@ 15% “ ($5,000,000) -
SUGGESTIONS:

Simple Payback @ 5.3 yr

. Inputs do not match current results
($6,000,000) e
@ Free update available
($7,000,000) T T T T 1
0 5 10 15 20 25

Year
M Lowest Cost System
M Base Case

Funded by } S C C
the European Union = E A
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Y \/ p '

Y y

AC DC @ ‘ Production kWh/yr % ’ Consumption kWh/yr % ‘ Quantity kWh/yr| %

Grid | Electric Load #1 Generic flat plate PV 1,038,607 25.6 AC Primary Load 3,978,500 99.5 Excess Electricity 3,831  0.0944
;é; >— 6 4_[!] Grid Purchases 3,017,428 744 DC Primary Load 0 0 Unmet Electric Load 0 0
- | & J Total 4,056,035 100 Deferrable Load 0 0 Capacity Shortage 0 0

sl Grid Sales 21965 0549
Converter Total 4,000,465 100 Quantity Value| Units
-—> g -—> Renewable Fraction 246 %
\—

» Max. Renew. Penetration 123 %

Monthly Electric Production

1,209.53 -
2 100953
= 80953 -
S 609.53
©
£ 40953
A 209.53 -
953 T T .
0 6 12 18 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Architecture Cost
‘ T | Grid Converter 'NPC | cOE Operatmg cost ' Initial capital
S Dispatch
: Eg(kW)V(W)Y. W) V i 7. $ 9V 9O®Y gy OV Ty ¥
’ ‘”r @ 690 999,999 506 CC $2.08M $0.0573 $195,170 $307 882
‘EF 999,999 CE $2.31M $0.0640 $254,624 $0.00

Funded by

the European Union 0 S E C C A

ble Energy C ivity in Central Asia




\

CeteBaga cucrema ang kommepudeckux sgaHumn-Net Metering i

Sensitivity Variables
{Power Price ($/kWh), Sellback Rate ($/kWh)} {0.06, 0.06} v

Winning System Architecture Here's how the hybrid system saves money over the project lifetime. R
@) HOMER Cycle Charging $0 Cost Summary
‘ r"1 * Grid Lowest Cost
: Base Case System
B py . 690 kKW ($1,000,000) y
NPC @ $2.31M $2.08M
g Converter - 506 kW =
= ($2,000,000) . .
° \ ) Initial Capital ~ $0.00 $307,882
Base Case Architecture :
. S
@) HOMER Cycle Charging S (83000000 oam @ $254,624/yr  $195,170/yr
f Grid - LcOE @ $0.0640/kWh  $0.0573/kWh
Z ($4,000,000) -
Change Base Case e
T
= SUGGESTIONS:
Economic Metrics £ ($5.000,000)
O

. Inputs do not match current results

IRR @ 19% ; ,

($6,000,000) @ Free update available
rROI @ 15%

($7,000,000) T .
Simple Payback o 5.1yr 0 5 10 15 20 25

Year
M Lowest Cost System
M Base Case

[AS Funded by 3 S E CC
N the European Union =l A

Sustainable Energy Connectivity in Central Asia



g
=
]
—
©
©
°
@
3
v

AC DC
Grid Electric Load #1

-9

10900.00 kWh/d
1347.96 kW peak

Converter

1,209.53
1,009.53
809.53 -
609.53 -
4009.53 -
209.53
9.53 T T T

0 6 12 18

Funded by
the European Union

‘ Production kWh/yr % ’ Consumption kWh/yr % Quantity kWh/yr| %
Generic flat plate PV 1,038,607 25.6 AC Primary Load 3,978,500 99.5 Excess Electricity 3,831 0.0944
Grid Purchases 3,017,428 744 DC Primary Load 0 0 Unmet Electric Load 0 0
| Total 4,056,035 100 | Deferrable Load 0 0 - Capacity Shortage 0 0
Grid Sales 21,965 0.549 , »
 Total 4,000,465 100 Quantity Value| Units
Renewable Fraction 246 %
Max. Renew. Penetration 123 %
Monthly Electric Production
Y 400
M Grid
300 -
s
2 200
100 -
O_
Jan Feb May Jun Jul Sep Oct Nov Dec
’ 5- g Gnd v Converter Y| Dispatch ¥ NPC o v COE 0 v Operating cost o 7 Initial capital 7
(kW) (kW) (kW) %) (%) ($/yn) ($)
‘5‘ a 690 999,999 506 CC $2.08M $195,170 $307,882
‘ 5 b 999,999 CC $2.31M $254,624 $0.00

©SECCA
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CeTeBaga cuctema ansa kommepudeckux sgaHnm —Net Billing \
(50,064 - $0,032) i

— Sensitivity Variables
{Power Price ($/kWh), Sellback Rate ($/kWh)} {0.06, 0.03} N/

Winning System Architecture Here's how the hybrid system saves money over the project lifetime. Simulation Details
@ HOMER Cycle Charging $0 Cost Summary
i Grid Base Case Lowest Cost
System
B py . 690 kW v
($1,000,000) - NPC @ $2.31M $2.08M
ZJ Converter - 506 kW
Initial Capital ~ $0.00 $307,882
Base Case Architecture . ($2,000,000) -
& (82,000,
&) HOMER Cycle Charging z oam @ $254,624/yr  $195,170/yr
S =
o Grid S
‘ 2 (53,000,000 LCOE @ $0.0640/kWh  $0.0573/kWh
Change Base Case s
£
. . (=]
Economic Metrics é ($4,000,000) -
IRR @ 19% =
£
ROI ©@ 15% ~ ($5,000,000) -
SUGGESTIONS:
Simple Payback 0 s yr . Inputs do not match current results
($6,000,000) ——————————————
@ Free update available
($7,000,000) T T T T 1
0 5 10 15 20 25

Year
M Lowest Cost System
M Base Case

Funded by 3 S CC
the European Union = E A
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CeTteBas cuctema ansd KOMMEPYECKNX 30aHUN

Remuneration
scheme

Without net
metering

Net metering
Net metering

Net billing

Funded by
the European Union

Business

Business

Business

Business

PV

capacit Initial
Segment y

kW

690

690

690

690

Capex
USD

307,882
307,882
307,882

307,882

Renewab
le share
of total
generati
on

7

25.6
25.6
25.6

25.6

CO2

savings LCOE

kg/year USD/KWh %

607,398 0.0576

607,398 0.0573

607,398 0.0385

607,398 0.0573

Simple

payba
IRR ck

Years
18.6 5.26
19.1 5.14
10.4 8.72
19.1 5.14

=h

Rates

0.064-0

0.064-
0.064

0.039-
0.039

0.064-
0.032
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International school

Kyyan ABecTol :

Energy consumption-International school (2023 y)
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Useful Area of Roof Max available PV
Total Area of 70-80% of Total system on the roof Daily Energy use,

roof 1kW-5m? kwh/day
Area 1kW-10m?2
12820 10250 1250 1500
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CouuansHble 3gaHunsa — Without Net Metering

200.90

Scaled data (kW)

150.90

100.90

50.90

0.90

B Funded by

e
* * .
the European Union

N NAAN

; A(:Elecgﬂgd #1D i PV ‘9
amb e
z‘fﬁm"p’é’a‘i o Sensitivity
CMH Power Price v -
— | ($/kWh)
T 0.0330
0.0340
0.0350
0.0360
0.0370
0.0380
| 0.0390
6 12 18 0.0400
0.0410
0.0420
0.0430

B BE B BE

¥

ITNNNMN

¥ g ¥ e
999,999
999,999
999,999
999,999
999,999
999,999
999,999

150 999,999 105

150 999,999 105

150 999,999 105

150 999,999 105

Architecture

Y  Dispatch ¥ r\llsP)C i AT

CcC
CcC
CcC
CcC
CcC
CcC
CC
CcC
CcC
CcC
CcC

o~

$163,999
$168,969
$173,939
$178,908
$183,878
$188,848
$193,818
$197,266
$200,360
$203,455
$206,549

(ke TalaWalt Kol

© ®Y
$0.0330
$0.0340
$0.0350
$0.0360
$0.0370
$0.0380
$0.0390
$0.0392
$0.0399
$0.0405

$0.0411

[ aWa W K B d

Cost

Operating cost
($/yr)

$18,068
$18,615
$19,163
$19,710
$20,258
$20,805
$21,353
$14,381
$14,722
$15,063
$15,404

CAr T AC

\

0,028%/kWh

capital
$) v

' Initial{
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$66,728
$66,728
$66,728

$66,728

[l alir i ¥ |
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Scaled data (kW)

** g
* *
* *
* *
X g X

AC

Electric Load #1

Production kWh/yr | %
'Ca:‘ ? Generic flat plate PV 225,887 39.9
X E Grid Purchases 340,905 60.1
1500.00 kWh/d
215.38 kW peak Total 566,791 100
Converter
200.90 -
150.90
PV 60
100.90 W Grid 50
50.90 - < 407
2 30 A
0.90 T T T 20 -
0 6 12 18 10 4
0 —
Jan Feb Mar Apr
Architecture
Grid Converter i NPC
ay Dispatch
EZJ(kW) @) ¥ gw) ¥ DsP V_($)ov
m *ﬁ* Z] 150 999,999 105 CC |l $197,266
*® 999.999 cC $198.787

Funded by

Y

the European Union

| )
500392

4 3

Consumption

AC Primary Load

kWh/yr

DC Primary Load 0
Deferrable Load 0

Grid Sales

Total

6,247
553,747

547,500

Monthly Electric Production

May

COE

oV

$0.0400

Quantity kWh/yr| %
Excess Electricity 1,842 0325 O O 4 $ /kWh
Unmet Electric Load 0 0 y
Capacity Shortage 0 0
Quantity Value| Units
Renewable Fraction 384 %

Max. Renew. Penetration 133

%

Jun Jul Aug Sep Oct Nov Dec

Cost System PV
Operating cost Initial capital Ren Frac Total Fuel Capital Cost Production

($/yn) oV ($) (%) oV (Lyn) Y ($) Y (kWh/yr) Y
$14,381 $66,728 384 0 62,700 225,887
$21.900 $0.00 0 0
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CouuaneHble 3a0aHns — Net Metering

AC DC
Grid Electric Load #1

PV@

9] [

1500.00 kWh/d
215.38 kW peak

Converter

200.90

150.90

100.90

50.90

Scaled data (kW)

0.90 1

Funded by
the European Union

Sensitivity

TV e V| P
’0.0330 0.0330
0.0340 0.0340
0.0350 0.0350
0.0360 0.0360
0.0370 0.0370
0.0380 0.0380
0.0390 0.0390
0.0400 0.0400
0.0410 0.0410
0.0420 0.0420
0.0430 0.0430
0.0440 0.0440
n.NAsnN

nnN4asn

EEREEER

B ¥ e ¥
999,999
999,999
999,999
999,999
999,999
999,999
¥ 1250 999,999
¥ 1250 999,999
¥ 1250 999,999
V) 1250 999,999
P 1250 999,999
# 1250 999,999
| 1250 aaaaqaq

Architecture

Co(nk\@rter ? DeSpaten ? NPC o V COE o \—u—,

911
913
913
916
916
916

Q2N

CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC

cC

$163,999
$168,969
$173,939
$178,908
$183,878
$188,848
$178,025
$166,835
$155,643
$144,452
$133,256
$122,060

€110 2A2

$0.0330
$0.0340
$0.0350
$0.0360
$0.0370
$0.0380
$0.0102
$0.00957
$0.00893
$0.00828
$0.00764
$0.00700

L0 NNA2A

Cost

Operating cost
($/yr)
$18,068

$18,615
$19,163
$19,710
$20,258
$20,805
-$41,813
-$43,054
-$44,287
-$45,535
-$46,769
-$48,002

-€4Q 252

\

Inltlal capital F
i T p Y

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$557,564
$557,635
$557,635
$557,778
$557,778
$557,778

€557 021

[Ue] [Ue] [an] (an] (an] [an]

(Ve]

(e}

>SECCA

Sustainable Energy Connectivity in Central Asia



CouuaneHble 3a0aHns — Net Metering

Grid A(:Electric Load #‘?C PV ‘ g Production kWh/yr % Consumption kWh/yr % Quantity kWh/yr| %
] | ) \ Generic flat plate PV 1,881,534 93.1 AC Primary Load 547,500 28.5 Excess Electricity 7,665 0379
‘ M "_'_'{ ? ‘%q‘ Grid Purchases 140,189  6.93 DC Primary Load 0 0 Unmet Electric Load 0 0
£ E ) :
1500.00 kKWhy/d Total 2,021,723 100 Deferrable Load 0 0 Capacity Shortage 0 0
215.38 kW peak Grid Sales 1,372,864 715
C_onvert\er Total 1,920,364 100 Quantity Value| Units
“—> g «—> Renewable Fraction 97 %
\ ) Max. Renew. Penetration 127 %
0,039%/kWh-0,039%/kWh
e~ Monthly Electric Production -
= j b)
= 150.90 PV 250
< .
£ 10090 64 200-
B < 150 -
s 50.90 =
a = 100
0.90 50
0 6 12 18 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Architecture Cost System PV
a PV Grid Converter x NPC COE Operating cost Initial capital Ren Frac Total Fuel Capital Cost Production
FEB w Vawm ¥ ww VOt Vg @V @V e T OV TG Y T OV T Y e ¥ awnyn ¥
[q Z 1,250 999,999 911 CCE $178,025 $0.0102 -$41,813 $557,564 92.7 0 522,500 1,881,534
g 999,999 CC $193,818 $0.0390 $21,353 $0.00 0 0

[AS Funded by
el the European Union
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\

CounanbHble 3gaHns — Net Billing .

Grid A(électric et #1[)C PV ‘\9 Sensitivity Architecture Cost Syster
t Iﬂ ‘ _ﬁ} 4—[@ }Po(;«/iw;i)ce v Sel(l;akc\ll\(lﬁ)ate v - : @ (EV\\//) 7 ((Ii(\r/]‘i 7 Co(nk\;igter Y Dispatch ¥ I\llg)C o v C(;))E o v Oper(ast/i;rg) cost o 7 lnitial(sc)apital v Re?el:)rac o 7

o ;f;ogmvp:/i T l0.0280 0.0140 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
COTCTTeT 0.0280 0.0150 i 999,999 CcC $139,151 $0.0280 $15,330 $0.00 0
.g 0.0280 0.0160 H 999,999 CcC $139,151 $0.0280 $15,330 $0.00 0
. 0.0280 0.0170 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
0.0280 0.0180 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
0.0280 0.0190 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
0.0280 0.0200 : 999,999 CcC $139,151 $0.0280 $15,330 $0.00 0
. 20090 0.0280 0.0210 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
E 150.90 0.0280 0.0220 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
g 100.90 0.0280 0.0230 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
E 0.0280 0.0240 : 999,999 CcC $139,151 $0.0280 $15,330 $0.00 0
g 2050 0.0280 0.0250 999,999 CC $139,151 $0.0280 $15,330 $0.00 0
0.90 | 0.0280 0.0260 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
0 ° 12 8 0.0280 0.0270 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
0.0280 0.0280 f 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
0.0280 0.0290 999,999 CC $139,151 $0.0280 $15,330 $0.00 0
0.0280 0.0300 i 999,999 CcC $139,151 $0.0280 $15,330 $0.00 0
0.0280 0.0310 999,999 CC $139,151  $0.0280 $15,330 $0.00 0
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Renewa
ble share

Initial |of total
Remuneration PV Cape |generati |CO2
scheme capacit on savings |LCOE

Without net 66,72
metering Social 150 8 39.9 130,668 0.0392 10.3 8.77 0.040-0

557,5 0.039-
Net metering Social 1,250 64 93.1 257,420 0.0102 104 8.72 0.039
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CyTo4dHas Harpy3ka - MHOrokBapTMpPHbIX XKXNNOW A0OM

ObLuee noTpebAeHe MHOTOKBAPTUPHBIX AOMOB B OCHOBHOM MCMOAb3YETCS AAS:

HOCOCHQ$S CTAHLLMS AMAOT
OocCBelLlEeHnE
Daily lighting profile

Daily Elevator Profile

Daily profile pumping station
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kW

[MbpnaHasa cornHe4vHasi ariekTpuveckasa CtaHuna anga nudTos

n oceelleHna — Net Metering

AC DC l
’ Grid : Elec'gric Load #1 Sl
- ' { \
S RN - |
K} | = [ &
15.00 kWh/d '
is- 2.78 kW peak
Electric Load #2 1kWhLA
w 9| lEm
Ad QZ
05 5.00 kWh/d
T | Comerer
SR RRNRRARRRRRRARAAAY
» © o Qv K 2 > ¢ ,2@}‘ >
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
Generic flat plate PV $6,000.00 $0.00 $0.00 $0.00 $0.00 $6,000.00
Grid $0.00 $0.00 ($2,513.33) $0.00 $0.00 ($2,513.33)
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
Architecture
| gB E B TV ¥ uwhia T| O | Converter @
! k\.‘ (kW) (kW)

LN

20

¥ 100

Funded by
the European Union

999,999 10.0

PV
Grid

Dispatch Y

CcC

MWh

ZZ7A\
B

Production kWh/yr | % Consumption kWh/yr | % Quantity kWh/yr| %
Generic flat plate PV 15,299 76.9 AC Primary Load 7,300 382 Excess Electricity 0 0
Grid Purchases 4,586 231 DC Primary Load 0 0 Unmet Electric Load 0 0
Total 19,886 100 Deferrable Load 0 0 Capacity Shortage 0 0
Grid Sales 11,821 618
Total 19,121 100 Quantity Value | Units
Renewable Fraction 760 %
Max. Renew. Penetration 105 %
Monthly Electric Production
25
2
1.5
1-
0.5
0-f
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

NPC COE
OV OV

$19,639

Cost
Operating cost
($/yr)

$0.0887 $227.88

|n|t|al capital
i AN ‘ Y
$‘l7,000
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ABTOHOMHAas COSIHEYHAas neKkTpuveckas ctaHuus
cuctema onga nugrtos un oceelleHna — Net Metering

LZ73\

AC DC .
CyTOL‘I HaA Ha rpy3 Ka Electric Load #1| PV _ et Metering
20 B / _-{ O 4{! Production kWh/yr | % Consumption kWh/yr| % Quantity kWh/yr | %
K TL‘I ﬂ' e H b 15. 00 kWh/d . ’ Generic flat plate PV 41,488 100 AC Primary Load 7,294 100 Excess Electricity 32,707 788
. 2.78 kW peak Total 41,488 100 DC Primary Load 0 0 Unmet Electric Load  6.06 0.0830
15 - Electric Load #2 1kWh LA Deferrable Load 0 0 Capacity Shortage 6.70 0.0918
e Total 7,294 100
—-{ O ’ ﬁ@l’ Quantity Value | Units
i i — Renewable Fraction 100 %
E o 15320k‘kNW:e/:k Max. Renew. Penetration 9,698 %
| [imim || i~
o LLELELELLELELELEL Ly - -
Monthly Electric Production
N ) © ) < R N ~
PV 5
4
Component Capital ($) | Replacement ($)| O&M ($) Fuel ($)| Salvage ($) Total ($) j
Generic TkWh Lead Acid  $26,400.00 $14,906.24 $0.00 $0.00 $0.00 $41,306.24 § 5 ‘
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 0
System 345,67052 $1 6,17906 $000 $0.00 ($63761) $61 ,21 1.96 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Architecture Cost
PV Converter i NPC COE Operating cost lmtlal cap|tal
ap 85 W7 YV 1kWhLA ¥ 7, Y Dispatch ¥ ... @ ¥ (i I - (i I \'¢
| (kW) (kW) ($) ($/yr) ($)
aw g8 B2 27.1 66 10.0 cC $61,212 $0.725 $1,342 $45,671
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BbiBOAbI

B xooe aton paboTbl TEXHUYECKM MOTEHUMANT CONMHEYHbIX NaHernem Ha Kpbiwax ropoga [ywaHbe
6611 oueHeH B 310 MBT ¢ rogoBou BeipaboTkon 447 [BTu.

CornacHo gaHHbIM MOAENUPOBaHUS, AENOBbIE U NPOMBbILWNEHHbIE 3OaHUs obrnagatoT HandonbLUMM
noTeHUMaNnom a5l YCTaHOBKM COSMHEYHbIX 3MIEKTPOCTaHUMW Ha Kpbiwax. COC gna Kpbiw Takux
30aHUN UMEKT NPOCTON CPOK OKYNaemMocCTn B 5-6 JeT.

COC B coumarnbHbIX 3gaHmax no Tekywmnm CIC B coumanbHbIX 30aHUSX N0 Tekywmm Tapudam He
NMEIOT SKOHOMMYECKOro obocHoBaHuA. Pa3paboTka 3akoHogaTenbHou ©0asbl U PUHAHCOBOIO
MexXaHu3Ma O5sl BBe4eHMA HeTTo-pacyeTHoro Tapuda (NM) MoxeT nocnyXuTb XOpPOLIUM CTUMYIIOM
ona pas3sutna COC Ha Kpbllwax Takux 34aHumn.

MnpoBOW ONbIT YCTAHOBKM COMHEYHbIX MaHenemn Ha Kpbillax AOMOB MOKa3bIBA€eT, YTO OM3Hec-Moaernb
noTpebuTenbCcKoro BrnageHust aBnaetca Hambornee nepcnekTUBHOM. YToObl CTUMYNMPOBAThL LLIMPOKOE
MCnonb30BaHMe MaromMacLTabHbIX BO30OHOBNAEMbIX UCTOYHUKOB SHEPIrMn, PEKOMEHAYETCH co3aaTh
OTAENbHYI KaTeropuio Ans ManomacluTabHbiX BO30OHOBNSEMbIX WCTOMHMKOB 3Heprun. 3TO
NMO3BONUT MNPUMEHNATb YMPOLLEHHbIE 3akoHOAaTenbHble TpeboBaHudA, 4YTOo OydeTr cnocobcTBOBaTb
CO34aHu HEOOXOANMOW NHCTUTYLIMOHANbHON NOAAEPXKKM ANt NPOEKTOB CONHEYHOWN 3HEPreTUKM Ha
Kpblllax B TagKNKNCTaHe.

Funded by SECCA
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