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OCHOBHbIE NPMHUUMbI OUEHKW COJTHEHHOIO NMoTeEHLAalla 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

mh =mh =A =A
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Mepapxmnyeckass MeTodosriorns 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 ObIIUK.

N
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MeToaoonorna oLueHKM noTeHumana CormHeYHON POTOINMEKTPUYECKON
SHEpPrnun Ha Kpblwax 3goaHum B [ywaHbe

Residential buildings \ Industrial buildings \
Social buildings ‘ Business buildings ‘

\

Geographical Technical } Projects
potential E> potential I:> R
( . base area . configuration for pitched . On grid
surface are and flat roofs o Offgrid
¢ roof orientation ¢ pessible potential o Hybeid
o shadows and obstacles *  pawergenertion - Yy

.
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dusuueckuil
nomeHuyuan

N

Yearly Total
PVOUT
1400-1600
kWh/kWp

e e e /4 OVE T 1380,15

1308,01
1235,87
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OueHka nnowaan KpbiLl

£_/A\
]

I'eozpaguueckuil
nomeHuuan
N TN 3AQHUM KOA-BO NAOLLAADL, M2
busHecC 3aaHMe 42 32162,79897
HoBblE >XXMAbIE 3AQHME 1104 831544,6353
BOAbHMLLO 38 52881,55637
AETCKMMN CaA 79 76385,96574
LLikoAa 217 244040,4277
CTapsble XMAble AOMQA BE3 AUFDOTA 1299 1006054,62
S ..‘t‘_' CTAPbIE XMUAbIE AOMO C AMADTOM 351 118079,1748
T s : : [OCTUHMLLO 13 19772,90473
.:.4(_..- . .3& _ [OC. y4pexaeHmne 107 138130,7252
« i o e YHUBEpCUTET 130 157977,8125
ﬁ"@ I o MPOMBILLAEHHOCTb 284 999551,5313
o . . TOProBbIlt LLEHTP 20 48492,84027
-+ Ky : 1 PecTOpaH 13 13252,55452
::"5' : 3anpaBka 15 5922,74646
. @) ABTODA30Q, TEPMMHAA, TOKCOMAPK 77 130172,7712
? CnopTKOMMAEKC 3 3605,651782
b — Hewn3BeCTHble 7 36207,83809
5 PbIHOK 81 354356,5892
|' * - SECCA



[lonesHasa nnowagb AN PoTOINEKTPUYECKUX CUCTEM

Funded by
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024
Knunowerpe

£_/A\
]

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

23ECCA



OpueHTaums KpblLUn
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PasnnyHble KOHCTPYKUUKU MeXaypsaann n adogekTbl ,ﬁ\
1

B3aMMHOIo 3aTeHeHunsa B 3aMMHUNA U NETHUN CE30HbI

Winter solar radiation: optimal inter-

array distance with no self-shading
Summer solar radiation: losing

—* potential installed capacity, thus
electricity

1 KBT - 10 M2

[1TAOCKQa4 KpbILLO

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

ity diines | iriomarey @iance| rararsy doanes’ CKATHA4A KpbILLIA
OSECCA
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TexHn4yecknn noteHumarn

Tun 3AQHUMU

busHec 3aaHMe
HOBbIE XXUAbIE 3AQHME
boAbHMLQ
AETCKMM Caa
LLIkoAa
Crapsble XumAble AOMA BE3 AMdOTA
Crapble XMAble AOMA C AMCDTOM
[OCTMHULLO
[OC. y4pexaeHme
YHuBepcuret
MO OMBbBILLAEHHOCTb
TOpProsbin LLEHTP
PecTtopaH
3anpaBKa
ABTODA3A, TEPMUHAA, TAKCOMNAPK
CrnopTKOMMAEKC
Hewn3BeCTHble
PbIHOK
UToro

MoAe3Has
NAOLLLOADb

25730,2
665235,7
42305,2
61108,8
195232,3
603632,8
82655,4
15818,3
110504,6
126382,2
799641,2
38794,3
10602,0
4738.2
78103,7
2884,5
28966,3
212614,0

NMoTeHwHnaAbHAS
moutHocTb(MBT)

2,6
66,5
4,2
6,1
19,5
60,4
8.3
1,6
11,1
12,6
80,0
3.9
1,1
0.5
7,8
0.3
2,9
21,3

310,5

MNoTeHWUAaAbHAS
BbipaboTka
3AEKTPOIHEpPruu B
roa (I'Bry)
3,7
95,8
6,1
8.8
28,1
86,9
11,9
2,3
15,9
18,2
1151
5,6
1,5
0,7
11,2
0.4
4,2
30,6
447 1
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ABTOHOMHAasA COSIHEYHAas ArneKkTpuveckas cTaHLUus

Motpebutens

Nanenu C3C
| . - AkrymynaTop
l_ o : "
i | | ——
~ Kontponnep B o e 3

Wneeptop
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CeTeBas COfIHEYHAas anekTpuyeckasa ctaHuusd

Nanenu C3C

WnBepTop

o ey
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[MOpuaHaa conHe4vHasi anekTpuyeckasa cTaHLus
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Bnapeney, Cucrtema
busHec mopenb CermeHT npumeHeH PacnonoxkeHue
obopyanoBaHus dUHaHCcHMpoBaHuA

Bnageneuy, c poctynom
K Kanutany u/unn  CobCTBEHHbIN KanuTan MoTpebutenbckan

Notpeburtenbckasn

MoTpebutens o o
cob6CTBEHHOCTb HM3KOW MPOLEHTHON WAWN gonNr HeABMXNUMOCTb
CTaBKOM
CobcTrBeHHOCTb 9CKO 2CKO, c npasom MNoTpebutens c
. MoTpebutenncKkasn
(sHeprocepBucHan NOKYMKK NO HU3KMUM AOCTYNOM K  pUHaHcupyembit ICKO
HeABUXKMMOCTb
KOMnaHuA) OKOHYaHMW KOHTpPAKTa Kanutany
CobCcTBEHHbIN
. KanuTtan/ponr/cTopoHH
MpuHagnexawumn MoTpebutens u/mnu o >
CoobuiecTBa nn BupTyasnbHble 3aBoAbl
coobuiecTBy MHBECTOP
KanuTa/n/no»kepTBoBaH
nA

lNepeKpecTHble Bnagenbubl manoro v MoTpebutenscKkasn
CobcTBEHHUK CobcTBEHHUK
npoAaku cpeaHero 6busHeca cobcTBEHHOCTb
TpeTbu Nnua c NnpaBom Bnrapeneuy nnu
ApeHpaa Kpbiluu NOKYMNKWX Mo apeHaaTop Tpetbn Nnuya
OKOHYaHWUN KOHTPaAKTa HEeABUXMMOCTHU

Funded by '- \ S ECCA

the European Union

MoTpebutenbckan
HeABUXUMOCTb




Bidirectional Meter' Utility Grid
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NET BILLING

Net Electricity

Export Meter?

Utility Grid

« - Gross DG production
4~~~ Net DG exports

se-  Usage Metering
o gy T
Net Electricity  exworts _'_'
Consumption ,
m _ &
5o O— O =
< 4 |
4— Grid electricity 'Measures instantaneous net

electricity consumption.
*Measures instantaneous net
DG exports.
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Net-Billing

I
I
I
Other system users g Financial 1
Entities
N < C i Other system users €= =~ 1
N ' - 1
. et | Netbiling |
! [
1
Distributor, Integrator, ( Distribution .
Installer, O&M and owner/user : co -
iy Interconnections mpany
Monitoring and Net Billing
Photovoltaic system
and other services such
as interconnection and Inspect
support in the search T
for financing
” Audit
Regulatory Entities
Certify and Audit
Customer property, Customer property, Customer property,
[ = Individual gencration [} = Individual gencration = Cooperative
equipment equipment with remote generation equipment miro
discounts
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CpoK peanusaumm npoekTa (ner) 25

JKcnayaTauma v

doToaneKTpuyeckas 418 4 25
cucrema (KBT)

Cuctema xpaHeHua (KBtu)

Kanutan (S) MpPOoAO/IKUTENBHOCTb U3HU

JINTUN-NOHHBbIN 262 1 15
CBUHU0BO-KUCNOTHbIE 150 1 7

UuBepTOp
CetoBou (1 KBT) 38,5 0,5 15
Mb6pupg (1 kKBT) 180-270 0,5 15

leHepaTop (au3ennb), 1kBT 300 B /c())i)oflac) 15000 (gacoB)
LleHa Ha gu3enbHoe
L
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Kommep4yeckmun 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 mol 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 C C A

the European Union



Rudaki Plaza

Shape_Area 1641,789531

degree <Null>
<Null>

Ared 1001,370552
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Dushanbe Mall

- v 7
Bonamearowiee okHO vEe X v ¥ s
“ JDushanbe (1 b
293876035

BU ishant 60

OBJECTIO 2536

Shape_Length | 293876035

Shape Ares 3601951324

3 12

degree 4

Noae 1

Arca 2198256658
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BonasiBalowee okHO ve

700000 4 BUIGDuN:

fo84. 303208
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400000 \ /\/ /\ T
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C 100000 od
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Coca-Cola

4 BUildDushanbe (1)
[707.339596

BUildDushanbe - 707,339596

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

degree 45

None 1

Area 14819,05504
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d 4 A KA
1m3 e e Q

Energy consumption-Coca Cola (2023 vy)
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Scaled data (kW)

AC DC
Grid Electric Load #1

il

10900.00 kWh/d
1347.96 kW peak

Converter

EIEl @]

ged

1,209.53
1,009.53
809.53 -
609.53 -
409.53 -
209.53 -

=
o (D)

9.53 T T T
0 6 12 18

w4+ @
m B 690

Production kWh/yr %
Generic flat plate PV | 1,038,607 25.6

3,017,428 744
Total 4,056,035 100

Grid Purchases

mpv 400
M Grid

Jan Feb Mar

Architecture

PV Grid Converter
(kW) Y (kW) ¥ (kw)

Funded by
the European Union

Y | Dispatch ¢
999,999 506 CC

999,999 cC

Consumption kWh/yr % Quantity kWh/yr| %

AC Primary Load 3,978,500 99.5 Excess Electricity 3,831 0.0944

DC Primary Load 0 0 Unmet Electric Load 0 0

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

May Jun Jul Aug Sep Oct Nov Dec
Cost
NPC COE Operating cost Initial capital
($) oY ($) oV ($/yr) oV (%) v
$2.09M A $0.0576 $196,575 $307,882
$2.31M $0.0640 $254,624 $0.00

OSECCA

Energy C v In Contral Asia



Sensitivity Variables
Power Price ($/kWh) 0.06

Winning System Architecture
&) HOMER Cycle Charging
Grid
B pv - 690 kW
P7) converter - 506 kw
Base Case Architecture
«) HOMER Cycle Charging
" Grid
Change Base Case
Economic Metrics
IRR @ 19%
rROI ©@ 15%

Simple Payback @ 53 yr

Funded by

Cumulative Nominal Cash Flow ($)

v

$1,000,000)

£2.000,000)

$3,000,000)

$4,000,000

($5,000,000)

,000,000

M Lowest Cost System

M Base Case

the European Union

without Net Metering

Simulation Details

Here's how the hybrid system saves money over the project lifetime

Cost Summary

NPC © $2.31M

nitial Capital  $0.00

oaMm © $254,624/yr
LCOE © $0.0640/k\Wh
SUGGESTIONS:

Year

$2.09M

$307,882

$196,575/yr

$0.0576/kWh

. Inputs do not match current results

@ Free update available

°SECC

orgy Co y In Contral Asa



CeTeBas cucTema Asst KOMN

AC DC
Electric Load #1

¥ N
L_}]
~
»h—
D iz

o

1,209.53
1,009.53
809.53
609.53 -
409.53 -
209.53
9.53 T T

Scaled data (kW)

=)
@

0 6 12

Funded by
the European Union

18

‘ Production kWh/yr %

’ Consumption

KWhiyr | % ‘

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
L, 4000465 100 Quantity Value| Units
Renewable Fraction 246 %
. Max. Renew. Penetration 123 %
Monthly Electric Production
mpv 400 ~
M Grid

Jan

Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec
Architecture Cost
‘ T | Grid Converter 'NPC | cOE Operatmg cost ' Initial capital
o g Dispatch
: - 1 @(kW)Y(W)Y W) V i 7. $ 9V 9O®Y gy OV Ty ¥
’ ‘“r @ 690 999,999 506 20 $2.08M $0.0573 $195,170 $307 882
‘EF 999,999 €C $2.31M $0.0640 $254,624 $0.00

©SECCA

Energy C:
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Sensitivity Variables

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

Winning System Architecture
@) HOMER Cycle Charging
- Grid

B pv - 690 kW

g Converter - 506 kW

Base Case Architecture

) HOMER Cycle Charging
" Grid
Change Base Case
Economic Metrics
IRR @ 19%

rROI @ 15%

Simple Payback o 5.1yr

JOES Funded by
el the European Union

Cumulative Nominal Cash Flow ($)

Here's how the hybrid system saves money over the project lifetime.

$0

($1,000,000) -

($2,000,000) -

($3,000,000)

($4,000,000)

($5,000,000)

($6,000,000)

($7,000,000) T ‘
0 5 10 15

Year
M Lowest Cost System
M Base Case

20

25

Simulation Details

Cost Summary

Base Case
NPC @ $2.31M
Initial Capital ~ $0.00
oam @ $254,624/yr
LCOE @ $0.0640/kKWh
SUGGESTIONS:

Lowest Cost
System

$2.08M

$307,882

$195,170/yr

$0.0573/kWh

. Inputs do not match current results

@ Free update available
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Scaled data (kW)

CeTeBasl cucTema s KON

N
@

Grid ACI'EI el #1Dc ‘ Production kWh/yr % ’ Consumption kWh/yr % Quantity kWh/yr| %

L"g L Generic flat plate PV 1,038,607 25.6 AC Primary Load 3,978,500 99.5 Excess Electricity 3,831 0.0944
%—P —)Lg] 1@ Grid Purchases 3,017,428 744 DC Primary Load 0 0 Unmet Electric Load 0 0

— 1090003de | Total 4,056,035 100 | Deferrable Load 0 0 - Capacity Shortage 0 0
1347.96 kW peak Grid Sales 21,965 0549 , »
Converter | Total 4,000,465 100 Quantity Value| Units
Renewable Fraction 246 %
Max. Renew. Penetration 123 %
Monthly Electric Production

1,209.53 - :2" 400~
1,009.53 i 300 -

809.53 §

609.53 S 2007

409.53 - 100

209.53

ek i ) ' . Jan Feb Mar Apr Ma Jun Jul Au Se Oct Nov Dec
0 6 12 18 P Y ¢ P
Gnd Converter ) NPC COE Operating cost Initial capital
- 5@ : Y w ¥ Dispatch ¥ i IS i I i g Y
( W) (kW) (kW) %) (%) ($/yn) $)
“5‘ a 690 999,999 506 CC $2.08M $0.0573 $195,170 $307,882
‘ 5 b 999,999 CC $2.31M $0.0640 $254,624 $0.00

Funded by
the European Union
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— Sensitivity Variables

.

{Power Price ($/kWh), Sellback Rate ($/kWh)} {0.06, 0.03} v

Winning System Architecture

@ HOMER Cycle Charging
" Grid

[T

BF py - 690 kW
g Converter - 506 kW

Base Case Architecture
@ HOMER Cycle Charging
T Grid

Change Base Case
Economic Metrics
IRR @ 19%
ROI @ 15%

Simple Payback @ 5.1 yr

Funded by

Cumulative Nominal Cash Flow ($)

$0

($1,000,000) —

($2,000,000)

($3,000,000)

($4,000,000)

($5,000,000)

($6,000,000) —

($7,000,000)

Here's how the hybrid system saves money over the project lifetime.

0

M Lowest Cost System
M Base Case

the European Union

Year

Simulation Details

Cost Summary

Base Case
NPC © $2.31M

Initial Capital ~ $0.00

oam @ $254,624/yr
LCOE © $0.0640/kWh
SUGGESTIONS:

Lowest Cost
System

$2.08M
$307,882
$195,170/yr

$0.0573/kWh

. Inputs do not match current results
@ Free update available

y In Contral Asa



CeTeBas cucrtema ans KOMMeEPYYECKNX 30aHnNn Mﬁ\
n i

Renewab
le share
PV of total Simple
Remuneration capacit Initial generati CO2 payba
scheme Segment y Capex on savings LCOE IRR ck Rates
kW USD % kg/year USD/kWh %  Years
Without net
metering Business 690 307,882 25.6 607,398 0.0576 18.6 5.26 0.064-0
0.064-
Net metering Business 690 307,882 25.6 607,398 0.0573 19.1 5.14 0.064
0.039-
Net metering Business 690 307,882 25.6 607,398 0.0385 10.4 8.72 0.039
0.064-
Net billing Business 690 307,882 25.6 607,398 0.0573 19.1 5.14 0.032

Funded by S E C C A

the European Union




s SChOO| s Kindergarten Hospital

. ©SECCA

the European Union
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International school

Kyvyan Agec Tog

Energy consumption-International school (2023 y)

Useful Area of Roof MAX available PV

Total Area of system on the roof Daily Energy use,
roof 70'802:; Total 1KW-5m? kwh/day
1kW-10m?
12820 10250 1250 1500

Funded by '- \ S ECCA

the European Union




AC DC o)
Grid Electric Load #1 PV Lg

i —'@ “@

1500.00 kWh/d
215.38 kW peak

Converter

200.90

150.90

100.90

50.90

Scaled data (kW)

0.90 1

JOES Funded by
LN the European Union

Sensitivity

($/kWh)
0.0330

0.0340
0.0350
0.0360
0.0370
0.0380
0.0390
0.0400
0.0410
0.0420
0.0430

N NAAN

Power Price 7 =

IR BE B BE

¥

ITNNMNMN

(kW)

150
150
150
150

ArCn

Architecture

(kW)
999,999

999,999
999,999
999,999
999,999
999,999
999,999
999,999
999,999
999,999
999,999

falalaWalalal

(kW)

105
105
105
105

E Nala

PV 7 Grid T4 Cotwerter 7 Dispatch 7

CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC
CcC

Pl e

NPC
(%) oY

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

e TalalWalv Kol

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

$0.0411

L aWa W I b

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

1)

without Net Metering

' Initial{g)apital v
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$66,728
$66,728
$66,728
$66,728

[ o ot S0 ¥a |

22ECCA



)
Grid Electric Load #1 PV \—4 Production ‘ kWh/yr | % Consumption ‘ kWh/yr I % Quantity | kWh/yrI %
;é; . N ' Generic flat plate PVI 225,887 399 AC Primary Load 547,500 989 Excess Electricity 1,842 0325
Grid Purchases 340,905 60.1 DC Primary Load 0 0 Unmet Electric Load 0 0
1500.00 kWh/d :
215.38 kW peak Total 566,791 100 De.ferrable Load O 0 Capacity Shortage 0 0
T Grid Sales 6,247 1.13
L g N Total 353,747 100 Quantity ‘ Value’ Units
[ - Renewable Fraction 384 %
Max. Renew. Penetration 133 %
200.90
i 150.90 - Monthly Electric Production
S 100.90 WGrid 50+
k5 _
T 50.90- < 40
wv z 30
0.90 r r T 204
0 6 12 18 104
0 o
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Architecture Cost System PV
PV Grid Converter ] NPC COE Operating cost Initial capital Ren Frac Total Fuel Capital Cost Production
- Dispatch
e (kW) ¥ (kW) ¥ (kW) Al Y ($) oY $) oV ($/yn) oV ($) Y (%) o v (L/yr) Y ($) Y (kWh/yr) Y
-~ ‘%‘ y~ 150 999,999 105 ICC l $197,266  $0.0392 $14,381 $66,728 384 0 62,700 225,887
N 999.999 CcC $198.787 $0.0400 $21.900 $0.00 0 0
Funded by

the European Union

CA

y in Contral Asa
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1)

AC DC @ o ,
Grid Electric Load #1 PV Sensitivity Architecture Cost
1 Power Price Sellback Rate - PV Grid Converter ) NPC COE Operating cost Initial capital F
x| E sawn ¥ sawn ¥ P8 e Vam Y g Y Dspach V@V @ Y " @ T Y
1500.00 kWh/d E
215.38 kW peak 0.0330 0.0330 i 999,999 CC $163,999 $0.0330 $18,068 $0.00 C
Converter a
0.0340 0.0340 i 999,999 CC $168,969 $0.0340 $18,615 $0.00 C
0.0350 0.0350 _ 999,999 CC $173,939 $0.0350 $19,163 $0.00 C
0.0360 0.0360 il 999,999 CcC $178,908 $0.0360 $19,710 $0.00 C
200.90 0.0370 0.0370 i 999,999 CcC $183,878 $0.0370 $20,258 $0.00 C
§ 150.90 - 0.0380 0.0380 999,999 CC $188,848 $0.0380 $20,805 $0.00 C
] fA
S 100.90 0.0390 0.0390 ~ @ 1,250 999,999 911 CC $178,025 $0.0102 -$41,813 $557,564 c
% 50.90 0.0400 0.0400 L g 1,250 999,999 913 CC $166,835 $0.00957 -$43,054 $557,635 c
< 0.90 0.0410 0.0410 ay @ 1,250 999,999 913 CC $155,643 $0.00893 -$44,287 $557,635 c
0 6 12 18 0.0420 0.0420 m g 1,250 999,999 916 CcC $144,452 $0.00828 -$45,535 $557,778 c
0.0430 0.0430 m _ E 1,250 999,999 916 CcC $133,256 $0.00764 -$46,769 $557,778 ¢
0.0440 0.0440 L4 M Q 1,250 999,999 916 CC $122,060 $0.00700 -$48,002 $557,778 c
00450 n.NAsN m P

1250 QQqQ aaa 92N cC €110 2A2 L0 NNA2A -€4Q 252 €557 021 c

RN the European Union

oo >SECCA



Production ‘ kWh/yr ‘ %

200.90 -

150.90

100.90

Scaled data (kW)

50.90

0.90

| Generic flat plate PV | 1,881,534 93.1
Grid Purchases 140,189 6.93

Total 2,021,723 100

Funded by

-

Consumption ‘ kWh/yr %
AC Primary Load 547,500  28.5
DC Primary Load 0 0
Deferrable Load 0 0
Grid Sales 1,372,864 715
Total 1,920,364 100
Monthly Electric Production

Quantity } kWh/yr‘ %
Excess Electricity 7,665 0379
Unmet Electric Load 0 0
Capacity Shortage 0 0
Quantity ' VaIue‘ Units
Renewable Fraction 927 %
Max. Renew. Penetration 127 %

12 18
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Architecture Cost System PV
= PV Grid Converter X NPC COE Operating cost Initial capital Ren Frac Total Fuel Capital Cost Production
Dispatch

T WYY ww OtV OV GOV e OV g Y wm OV Y9 Y awnmn ¥
L4 =ﬁ=‘ @ 1,250 999,999 ’911 ‘ CcC $178,025 $0.0102 -$41,813 $557,564 92.7 0 522,500 1,881,534

E 999,999 CE $193,818 $0.0390 $21,353 $0.00 0 0

the European Union

©SECCA

Energy C
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1)

Grid A(électric o #10C PV v'é Sensitivity Architecture Cost Syster
AR () [ v v 2 ¥ 8 ¥ o ¥ 0 ¥ S0 ¥ Ot 0 v el v i g v
1500.00 kWh/d 0.0280 0.0140 | 999,999 cc $139,151  $0.0280  $15,330 $0.00 0 I
215.38 kW peak .
- 0.0280 0.0150 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
.g 0.0280 0.0160 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
. 0.0280 0.0170 999,999 cc $139,151  $00280  $15,330 $0.00 0
0.0280 0.0180 999,999 cc $139,151  $00280  $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 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
200907 0.0280 0.0210 999,999 cc $139,151  $00280  $15,330 $0.00 0
2 15090 - 0.0280 0.0220 999,999 cc $139,151  $00280  $15,330 $0.00 0
% 100.90 - 0.0280 0.0230 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
B 0.0280 0.0240 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
g 0% 0.0280 0.0250 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
0.90 ! 0.0280 0.0260 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
0 ° 12 8 0.0280 0.0270 999,999 cc $139,151  $00280  $15,330 $0.00 0
0.0280 0.0280 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
0.0280 0.0290 i 999,999 cc $139,151  $0.0280  $15,330 $0.00 0
0.0280 0.0300 i 999,999 cc $139,151  $00280  $15,330 $0.00 0
0.0280 0.0310 999,999 cc $139,151  $00280  $15,330 $0.00 0

Funded by \SECC

RN the European Union

Sustainatie Energy Connectiviey In Cantral Asa



~ CoumarnbHbile 3,

capaci |Initial

Remuneration
scheme

Without net

metering Social 150 66,728
557,56
) Ssisel Social 1,250 4

Funded by
the European Union

Renewa

o] [2)

share of

fotal

generat (CO2

ion savings |LCOE

130,56

39.9 8 0.0392 10.3 8.77
257,42

93.1 0 0.0102 10.4 8.72

0.040-0

0.039-
0.039

©SECCA

Energy C y In Contral Asa




CyTo4Has Harpyska - MHOrokBapTMpHbIN XXNMOW OOM

et Metering

ObLuee noTpebAeHe MHOTOKBAPTUPHBIX AOMOB B OCHOBHOM MCMOAb3YETCS AAS:

HOCOCHQ$S CTAHLLMS AT OCBeLLLeHMe

Daily lighting profile

Daily profile pumping station Daily Elevator Profile

20 25
70 20
60
-
@ 15
50 T z
p = 10
e

10
D D D s S s S s S D S D
5 EF A R N G S S G R
Saolbn o ulbalion M ol sl wl wil e gk P A L P B R K KR -
% -V -V AV -~ . 2 2 ~ . 2 ~% > Q o 0 " o 0 : h ) : 7 B
s RGN GRS PR lgy ’101 %Q} LAY R v %0*; AP N AR a0 AR AR AT AR AR AR AR AR AT NP N
97 0¥ A A7 & QYO & O o AT & O O A
S P PP i - T S A e saess
> > W0 o7 U o7 T o7 T o Wb we £|@VatOr-1 e Elevator-2 L "

N DT AT 0T ADT A0 AT A N

2SECCA

Funded by
the European Union




[MOpuaHaa conHevHas anekTpuyeckasa ctaHums onsg nugros M \
N OCBeLLEeHUd

kw

AC DC € et Metering
' Grid : Electrlc Load #1 : PV —
.'4 r> O ‘—’q ” flat plate PV 15,299 AC Primary Loac 300 38 XCPS! ity ) 0
‘ ' 15.00 kKWh/d ‘ ’ Grid Purchase S0 B 0 Unme
2.78 kW peak Total 19.886 00 rable ( 0 apacit ‘]
Electric Load #2| 1kWh LA e e _
—)i O ‘ (—)‘l Renewable Fracti
.,,S i I Max. Res Pene 105

c 5.00 kWh/d
oot LLELTLT |
gL L I I I | I I I Converter Monthly Electric Production

B &
Component Capital (§) | Replacement ($)| O&M ($) Fuel ($)| Salvage ($) Total ($) ;Z

Generic 1kWh 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) et Apr Sep

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 Cost
" PV Grid Converter PC COE Operating cost Initial capltal

L A0 Rl 4 Y 1kwhLA Y Y Y  Dispatch Y o Y i I : i I Y
| (kW) (kW) (kW) ‘ ($/yn)
[! B 4 ~| 10.0 20 999,999 10.0 ze $19,639 $0.0887 $227.88 $17,000

Funded by ) . \S EC CA

the European Union




cuctema Anga nMdpToB 1 OCBELLEHUS

AC DC

CyTO4YHad Harpyska e e T
p > e e

ABTOHOMHAas COSIHEYHAas AneKkTpuveckas ctaHuus M\
i

2 O K BTq /ﬂ' e H b — 15.00 l;Wh]d Generic flat plate PV 41483 100 ACPnmary Load 7294 100 Excess Electrcity 32707 788
2.78 kW peak Total 41488 100 DC Primary Load 0 0 Unmet Electric Load 6.06 0.0830
e ) Electric Load #2| 1kWh LA Deferrable Losd 0 0 Capacity Shortage 670 00918
15 L0 — Total 7294 100
f—
. - Il :
— Q] [-ES :
— — U a0 L
lségok\k,vwge/adk Max. Renew. Penetration 9,65

3
oA A1 I ‘—7 g \ Monthly Electric Production

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 S$0.00 ($637.61) $3635.21
System $45,670.52 $16,179.06 $0.00 $0.00 ($637.61) $61,211.96
Architecture Cost

PV Converter i NPC COE Operating cost Initial capital
ayp 5 p7 (KW) Y 1kWhLA Y (W) Y Dispatch Y ) (i I ) (i I ($/y1) (i I S) Y

AW £8 g 27.1 66 10.0 CC $61,212 $0.725 $1,342 $45,671

Fundod b 'SECCA
the European Union e
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