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German Solar Association: LN

who we are
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REPRESENTS

HEADQUARTERS

To represent the solar industry in Germany in the
thermal, photovoltaic and storage sector

A sustainable global energy supply provided by solar
(renewable) energy

Lobbying, political advice, public relations, market
observation, standardization

Active in the solar energy sector for over 30 years

More than 800 solar producers, suppliers,
wholesalers, installers and other companies active in
the solar business from all over the world

Berlin



BSW abroad:
seeking for cooperation and new markets

Partnerships, Market reports, esp.
business networks “Enabling PV”



Enabling PV s o

« “Enabling PV” gives first guidance to project developers who want to
deploy the technologies with all the quality and efficiency standards
that are available. It describes the processes for investments and
project development

» By these means, the project establishes a long-term cooperation with
solar energy companies and the respective industry association

« Enabling-PV-projects developed by BSW so far:
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Enabling PV Afghanistan

Enabling PV Afghanistan

e Duration: December 2016 —
December 2017

e On behalf of the GIZ p—

« Partner: Afghanistan Renewable
Energy Union (AREU)

« Publication of the study: June 2017
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Online available: link
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Agenda

» Reasons why to invest in Afghan PV market
» Business models for PV in Afghanistan

1.

Off-grid project:
— 400 kW PV-Diesel hybrid plant with battery support

Rooftop Net-Metering project:
- 100 kW commercial plant in an urban area

PPA project:
- 5 MW ground-mounted PV plant connected to the grid

e (Conclusions
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High potential and suitable conditions for PV

development

« Average Solar Insolation
of 6.5 kWh/m2/day

« 300 Sunny days per
year

According to the MEW,
the estimated renewable
energy potential is 300
GW, including 222 GW
of solar energy
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Supporting regulatory framework: The Government

. S
planS to install 1.5GW by 2032 SOLAR
- Total 1.5 GW rr m
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£ 500.00 420,00
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Projected solar energy share in Afghanistan by 2032

Nevertheless, AREU estimates a higher PV share to cover the
electricity demand in 2032 with 3.3 GW

© BSW-Solar



International funding available

« Asian Development Bank (ADB)

« Afghan Credit Guarantee
Foundation (ACGF)

 International Finance Corporation
(Incl. Microcredits) and the World
Bank

© BSW-Solar

Asian Development Fund allocation
2016 - 2018 = $ 507 million

1. Emergy

2. Tramsport

3 Agrioulture
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Business models for PV in
Afghanistan:

Off-grid projects




Project Overview: PV-Diesel hybrid project with

battery in an off-grid location with a PPA tariff and

investment subsidy

PV Project

PV System Size kWp
Specific System Cost AFN/KWp
Additional CapEx (e.g. Batterie) AFN
Investment Subsidy 60% AFN
Total System Cost AFN
Fixed Operation Costs AFN p.a
Variable Operation Costs AFN/KWh

PV Generation

Specific Yield
Performance Factor
Specific System Performance
Degradation

kWhigm/a

kKWh/kWp/a

% p.a

Investment

Project Duration Years
Equity AFN
Debt (Gearning) - AFN
Loan Tenor Years
Interest Rate %
Inflation Rate
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400
267.000
64.080.000
42.720.000
450.700

2.000
80%
1.600
0,70%

20
34.176.000

S O

PV Business Model

Category Share Unit Price
Feed-in Tariff - AFN/KWh -
Selfconsumption - AFN/KWh -

Fees AFN/KWh -
Net-metering - AFN/KWh -
Fees AFN/KWh -
Excess Electricty AFN/KWh -
PPA Tariff 95% AFN/KWh 10,00
Fees AFN/kWh &
Overysupply Price AFN/KWh -
Undersupply Penalty AFN/KWh -
Net-Present Value AFN 64.964.014
Project IRR 19,13%
Equity IRR 19,13%
Payback Period Years 6,29
LCOE™ (w/o subsidy) AFN/KWh 13,71
LCOE (w subsidy) AFN/KWh 5,562
Min DSCR** X -
Min LLCR*** % .

*LCOE: Levelized Cost of Electricity
** DSCR Debt Service Coverage Ratio
=* L LCR Loan Life Coverage Ratio
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Due to the high investment subsidy payback of equity LN\

investment is achieved after 6 years only s o

80.000.000 ~

60.000.000 -

40.000.000 -

AFN 20.000.000 -

-20.000.000 -

-40.000.000

Investment and Cash Flow for Equity

= Cash Flow for Equity mmm Equity Investment ——Cumulative Cash Flows

2

3

4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20

Equity Investment

Cash Flow for Equity

(34.176.

5.866.64

6.053.03

6.263.81

644359 | 6648.12 | 6.859.07 | 7.097.71 | 7.301.03 | 753246 | 7.771.13 | 8.041.25 | 6271.13 | 8.532.91 | 8.802.87 | 9.108.54 | 9.368.35 | 9.664.38 | 9.969.64 | 10.315.4 | 10.608.9

Cumulative Cash Flows

(34.176.

(28.561.

(23.019.

(17.530.

(12.126. | (6.791.9 | (1.524.8 | 3.690.71 | 8.824.69 | 13.893.3 | 18.897.3 | 23.852.3 | 28.729.5 | 33.544.4 | 38297.7 | 43.004.3 | 47636.6 | 52209.6 | 56.723.9 | 61.193.6 | 655925

Operations Year

© BSW-Solar



2)

S O AR

Business models for PV in
Afghanistan:

Rooftop projects




Project Overview: Commercial net-metering project
on a roof-top in an urban area with less solar
irradiation compared to the PPA example

S O AR
PV Project PV Business Model
PV System Size 100 Category Share Unit Price
Specific System Cost AFNKWp 100.000 Feed-in Tariff - AFN/kWh
Additional CapEx (e.g. Batterie) AFN - Self-consumption - AFN/kWh
Investment Subsidy AFN - Fees AFN/kWh -
Total System Cost AFN 10.000.000  Net-metering 60% AFN/KWh 12,50
Fixed Operation Costs AFNp.a 150.000 Fees AFN/kWh
Variable Operation Costs AFN/kWh - Excess El. 40% AFN/kWh

PV Generation

Specific Yield kWh/gm/a 1.800
Specific System Performance kWh/kWp/a 1440 Net-Present Value AFN 8.192.594
Degradation % p.a 0,70% |ProjectIRR 11,31%
Equity IRR 11,31%
T T Foyoeck Period v 1077
Project Duration Years 20 LCOE" (w/o subsidy) AFN/kWh 7,38
Equity AR 10.000.000 LCOE (w subsidy) AFN/kWh 7,38
Debt (Gearing) AFN - Min DSCR™ X -
Loan Tenor Years - Min LLCR*™* X -
Interest Rate % . * LCOE: »Leveized(:»ost of Electricity .
**DSCR: Debt Service Coverage Ratio
Inflation Rate 4]5% *= LLCR: LoanLife Coverage Ratio
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Equity Cash Flow: Payback is achieved in year 10
dependent on commercial electricity prices and the
remuneration for excess electricity.

Y
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S O AR
mmm Cash Flow for Equity mmm Equity Investment ——Cumulative Cash Flows
10.000.000 -
5.000.000 -
0 .
AFN

-5.000.000 -

-10.000.000 -

-15.000.000 - 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20
Equity Investment (10.000.
Cash Flow for Equity - 985639 | 1.023.97 | 1.067.17 | 1.112.21 | 1.162.83 | 1208.06 | 1.259.05 | 1.312.19 | 1.371.93 | 142530 | 148546 | 1548.17 | 1618.68 | 1.681.64 | 1.752.64 | 1.826.63 | 1.909.84 | 1.984.13 | 2.067.90 | 2.155.21
Cumulative Cash Flows | (10.000. | (9.056.8 | (8.119.1 | (7.183.9 | (6.251.3 | (5.318.1 | (4.390.5 | (34653 | (25426 | (1.619.4 | (701644 | 213700 | 1.126.60 | 2.039.97 | 2948.02 | 3.853.65 | 4.756.86 | 566056 | 6558.97 | 7455.00 | 8.348.65

Operations Year
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Business models for PV in
Afghanistan:

Large scale PPA




Project Overview: Grid connected small to medium-
sized ground-mounted system in a location with high
solar irradiation. t

AN\
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PV Project

PV Business Model

PV System Size kWp 5.000 Category Share Unit
Specific System Cost AFN/KWp 84.000 Feed-in Tariff - AFN/KWh =
Additional CapEx (e.g. Batterie) AFN - Self-consumption B AFN/KWh _
Investment Subsidy AFN - Fads AEN/KWh )
Total System Cost AFN 420.000.000 ] o
) . Net-metering - AFN/KWh 3
Fixed Operation Costs AFN p.a 6.323.500
: . _ Fees AFN/KWh -
Variable Operation Costs AFN/KWh - )
Excess Electricty AFN/KWh =
Specific Yield KWh/gnva 2.000 USD Inflation Rate 2%
Performance Factor % 80% Viabilty Gap USD/KWh 0,047
Specific System Performance kKWh/kWp/a 1.600
Degradation 0.70%

Investment

Net-Present Value

AFN 248.522.325

Project IRR 12,55%
Project Duration Years 20 |Equity IRR 1361%
Equity AFN 164.379.490 Payback Period Years 921
Debt (Gearing) 70% AFN - 294.000.000 | o= (/o subsidy) AFN/KWh 8.40
:_oan Te;or Y‘ca[b , 51; LCOE (w subsidy) AFN/KWh 8,40
ntert.est ate 0 970 Min DSCR* 1,42 x
Inflation Rate 45% )

Min LLCR** 1,49 x

© BSW-Solar

* LCOE: Levelized Cost ofE lectricity
** DSCR: Debt Service Coverage Ratio
**LLCR: Loan Life Coverage Ratio



Payback of equity investment is achieved in year 9
only due to ongoing debt service in the first 15 years.
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S O AR
Investment and Cash Flow for Equity
mmm Cash Flow for Equity mmm Equity Investment ~———Cumulative Cash Flows
300.000.000 -
250.000.000 -
200.000.000 -
150.000.000 -
100.000.000 -
AFN 50.000.000 -
0 -
-50.000.000 -
-100.000.000 -
-150.000.000 -
-200.000.000 - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Equity Investment (164.379
Cash Flow for Equity - 19667.8 | 20.325.9 | 21.188.9 | 21.640.9 | 22297.0 | 22.951.6 | 23.820.2 | 24254.2 | 249012 | 255446 | 26411.6 | 26.818.4 | 274475 | 280704 | 28.926.5 | 75.969.7 | 76.569.8 | 77.160.7 | 779944 | 783111
Cumulative Cash Flows | (164.379 | (145558 | (126.945 | (108.377 | (90.230. | (72.338. | (54.713. | (37.209. | (20.154. | (3.398.4 | 13.050.4 | 293253 | 45.139.1 | 60627.0 | 75.784.3 | 90.731.2 | 128295. | 164.527. | 199.465. | 233.260. | 265.731.
Operations Year
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Conclusions BSW

« The Afghan PV market shows a massive potential, do not miss it out

« At the current stage of the Afghan PV market donor-based projects
seem most attractive

» There is a potential of a more mature — and considerably larger — PV
market if

« systems prices and particularly custom duties for PV systems are
reduced;

« guarantees are provided for reducing the interest rates on project
loans;

 (in case of net metering projects) electricity prices are adjusted.

© BSW-Solar
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Thank you for your attention

Luz Alicia Aguilar
International Project Manager
German Solar Association
E-Mail: aguilar@bsw-solar.de




