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Market potential for Off-grid PV and rural electrif  ication
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About Conergy

| System integrator for Renewable Energy based energy solutions
| Manufacturer of components for PV and wind industry
| Has sold 1GW of Renewable Energy since foundation in 1998 (800MW PV)

| Subsidiaries in >20 countries worldwide, many of them driven by Off-grid business
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Agenda

1)  Assertion: Renewable Energy based Off-grid systems for Rural Electrification

are a win-win combination  “win-win” means: advantages for all major stakeholders
2)  Preconditions:
a)  Rural Electrification projects exist, regardless which technologie is used.
b) Markets for Off-grid solutions exist, regardless for which application
3)  Proof #1: Advantages of Renewable Energy based Off-grid systems

4)  Proof #2: Advantages of Rural Electrification business

5)  Conclusion and outlook
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1) Assertion: Renewable Energy based Off-grid syste ~ ms for Rural
Electrification are a win-win combination




T
[T
wr

cOonenRGY

2) Preconditions (1)

| a) Rural Electrification projects exist , regardless which technologie is used:
| Based on RE Off-grid systems
e.g. “Luz para todos” in Brazil; tender business APAC; Malaysian Ministry of Education, ...
| Based on diesel/petrol gen-sets
countless...

| Based on grid-extension

e.g. China’s initiative to electrify 700mio. Inhabitants in ~10 years
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2) Preconditions (I1)

| b) Markets for Off-grid solutions exist, regardless for which application:

The PV Off-grid market equals ~300MW in 2007 (i.e.

10% of the On-grid market!)

Public: Energy solutions e.g.
for rural electrification projects

Private: Energy systems that
are designed to meet typical
residential or mobile applic.

Market “Off-grid habitation *
according to Navigant Consulting (2006):
161 MWp

Growth rate:
17% (Navigant) / 9% (Marketbuzz)

~

Commercial: Productive

energy systems, like solar
water pumping systems

Professional: Energy solutions for
telecom applications, monitoring
systems, lighting or signalling

Potential “Off-grid industrial “
according to Navigant Consulting (2006):
133 MWp

Growth rate:
15% (Navigant) / 9% (Marketbuzz)
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2) Preconditions (I11)

| b) Markets for Off-grid solutions exist, regardless for which application:
Profit margins are higher than in the On-grid busin ess
| System prices are strongly determined by PV modules and battery cost

| According to IEA*, installed system prices for Off-grid systems average out around 10.5EUR /
Wp; prices for On-grid systems average around 6EUR / Wp (* IEA-PVPS T1-14:2005)

| Conergy’s purchasing price averages around 6EUR / Wp, depending on the system size and
battery quality  significant profit margins  are possible.

Market size [MWp Market value [Mio. @
ef=grid; 300;

9%

Off-grid;
3750; 17%

On-grid;

On-grid; 18000; 83% 7
3000; 91%
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2) Preconditions (1V)

| b) Markets for Off-grid solutions exist, regardless for which application:
| Off-grid is a natural market and independent from subsidies
| Off-grid power generation is a big business already ; standard solution is the diesel gen-set
| The 300MWp PV Off-grid might equal only 3% of the existing Off-grid market !

\ Potential market size is 30 times
bigger than the today's market [Vl\\/ll\/\é]
ind,

PV; 300;
“PV Off-grid habitation®: 3%

161 MWp; growth rate: 17%

water; 200;
%

N

PV Off-grid fequals only 3%

. “PV Off-grid industrial:
133 MWp; growth rate: 15%

Diesel gen-
set; 10.000;
95%

* Market size 2007 according j
to Navigant Consulting 2006
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Agenda

1)  Assertion: Renewable Energy based Off-grid systems for Rural Electrification

are a win-win combination
2)  Preconditions:
a)  Rural Electrification projects exist, regardless which technologie is used.@
b)  Markets for Off-grid solutions exist, regardless for which application @
3)  Proof #1: Advantages of Renewable Energy based Off-grid systems

4)  Proof #2: Advantages of Rural Electrification business

5)  Conclusion and outlook
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3) Proof #1: Advantages of Renewable Energy based O  ff-grid systems (1)

| Renewable Energy based Off-grid systems are environm  ent-friendly!
(And every child understands, why!)
| No pollution
| No noise

| No waste of fossil resources

| We use approved technology

RE based Off-grid systems are highly reliable!

| We offer easy operation and low maintenance

RE based Off-grid systems are customer-friendly!
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3) Proof #1: Advantages of Renewable Energy based O  ff-grid systems (2)

| RE based Off-grid systems are cheaper!  (Again: every child understands, why!)
| Surprise: Renewable Energies are free of charge!
| In comparison with diesel gen-sets investment cost are higher,
but after only few years, RE Off-grid systems are competitive.
| In comparison with the grid-extension,

RE Off-grid systems are competitive after a short distance.

Total cost (EUR) Investment costs (EUR)
1.600.000
600.000
1.400.000
1.200.000 500.000
1.000.000 400.000
800.000 300.000
60.000 . — Public grid
— 30 KWp PV power supply  200.000
40.000 -
— India / Hybrid 12 kWp PV power supply /
20,000 Indla,." Diesel 5 kKWp PV power supply . -
— 3 KWp PV power supply 0 -~
0
1 2 3 4 5 6 7 8 9 10 0 5 10 15 20
Years kM

Economical comparison: diesel vs. RE Off-grid Economial comparison: grid extension vs. RE Off-grid 11
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4) Proof #2. Advantages of Rural Electrification bu  siness

| On the first view, characteristics of Rural Electrification business do not look very attractive:

Let's look at the characteristics as challenging opportunities!

| Price sensitivity: low investment cost are regarded as essential

Possible standardisations offer opportunities of price reductions!

| Purchasing power: often, customers can not afford RE based Off-grid systems

We are selling capital goods — let’s find appropriate ways to finance them!

| Education level: often, diesel gen-sets are much easier to operate

These training concepts are essential for other market segments as well!

| Conclusion : only demanding customers keep us moving, inventing, improving!

12
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Hybrid Off-grid power supply in Himalayan mountain ranges:
reduced need to transport fuel up to 17,000ft

Data
Construction date 2008
Location Himalayan ranges
Client Defense Department
Application Hybrid power supply for lighting of soldier barradks, TV, radic, mobile transmitters, military surveillance equipment
Energy management 3= Conergy 154 30K and 1:x Conergy 154 10K hybrid inverter
Energy sources 40 kWp =olar generator
10 kW wind generator
240 /4,000 Ah; 120 V7300 Ah batteries
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Hybrid Off-grid system powers village in Tanzania:
reduced cost, noise and air pollution

acl-parmer Schott Solar GmbH

Phato takan by prof

Data
Construction date 2006
Location Tanzania
Application Village power supply in Tanzania
Energy management Conergy ISA 30K hybrid inverter
Energy sources 30 kW p salar gens rator
25 kW diesel generator
240 W90 Ah battery
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5) Conclusion and outlook

| Conclusion: The assertion is right - all major stakeholders are winners!

| Customers

| Investors

| Industry

| Local service providers

| Governments, NGOs ...

| Outlook: Apart from Rural Electrification — we can prove

applications as well — next time!
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Conergy Off-grid A conerey

Reliable power everywhere. I\

this for the other

15
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Our world is full of energy.

For further information please contact: Jan Oliver Kessler, Portfolio Manager

j.kessler@conergy.de, www.conergy.de



