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DC Nano Grid Power System Solarpower

Windpower

Prepaid meters

Electric cars:
taxi and bus

Biomass electric generators
and thermal hot water

DC nano-grid connect all in a loop in a simple and scalable way.
Sunny-grid is a smart scalable and efficient way to create energy
in rural not electrified areas

Sunnytek Solar Sweden AB is happy to offer you a new solution to produce and install an electricity and
energy solution in rural not electrified areas. Today these remote located areas mostly have no power and
in some cases some they have installed smaller solar energy systems. The problem we solve is that we
have a fully scalable solution that can be added on and grow to be larger and still all parts can be used all
time. Even old parts already in use can be integrated into this new system. This system gives the needed
flexibility and future security to be the best solution. The solution we offer is based on nano grid solution
with a powerful nano grid DC bus. Size of a system can be from less KW to MW and we have mostly
same components everywhere in a scalable way

Rural areas can differ a lot geographically and this needs a box with lego pieces with tools to use and our
energy concept includes all these important pieces. We can cower all from desert areas to rain forest areas
during dry season and rain seasons. The concept cowers all rule areas from single small houses, schools
and hospitals with same equipment. It can even confer large cities as the system could be scaled and grow
to what future demands.

Costs are always a key issue and we use best quality components to get low maintenance and long life
time. Life cycle cost is always important in a serious installation.
We do also offer a prepaid meter system so owners of systems can sell energy in a reliable way.
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Solar Energy

Most installations are in tropical areas
with lots of sunshine and solar radiation
is very good in most areas. This makes
solar energy as a key solution to be
used in almost all areas.

Sunnytek Solar Sweden has two solar
panel solutions. One is optimized for
cloudy rainy areas and one is optimized
for more sunny areas. Some solar farms
must be optimized for the most rainy and cloudy time of installation to always give power enough. This
makes need for two solutions to get the best characteristics and cost level. This solar radiation analysis is
always done before we make the best choice for each site.

Solar panel life cycle depends on panel designs and here we have two
quality levels of solar panels. One is more a standard panel and have a
plastic coated back surface. The other is a two glass panel where the
PV material is laminated and protected between two surfaces and it is
better. Standard panels have typical 20 years warranty and the two
glass panel designs have up to 30 years warranty.

Mono-Crystalline Solar Panels

This solar panel is the most common used today. It is mostly the
cheapest solution as we always calculate real produced KWH output and
not only peak power. They are looking good and the price is effective and
gives high output for the solar panel area. If it is very hot they have a
significant power losses so if the installation area often have over + 40
Celsius they have some limitations.

CIGS thin film Solar Panels

This solar panel is the solution
when weather is less good
and we must optimize output
for cloudy and rainy areas.
The output is far better than the crystalline panels when weather
is really bad. Scatter caused by dust on solar panels is a smaller
problem with CIGS panels. This makes a simple analyze needed
before the best panel is selected.

Installation of panels on roofs
Sunnytek Solar Sweden AB has a solutions to install solar panels on most
types of roofs and mechanical hardware. For steel sheet roofs have Sunnytek a
special mount that is very rigged and riveted to the roof with no extra aluminum
profiles. This is very rugged and easy to
install and can handle very large forces
caused by weather circumstances.

If the new roof is installed at the same time as a solar panel Sunnytek
has an integrated solution so no roof is needed as a solar panels are
water sealed and act as roofs.

There is no reasons to have two roofs on top each other. This new
integrated design saves costs and make roof far simpler. Image
shows a special two glass solar panel that is semitransparent and let
some light pass through.
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Wind mills in hybride systems %ﬁ
In windy areas there could be a reasons to combine solar panels with

wind energy. Often it is windy when there is no sun and this is an
important factor to use wind energy. Areas in mountains and close to
sea shores are often windy and have good wind mill sites.

Mini hydro power systems
Many tropical areas have lots
of rivers and creeks that could
be used for small hydro power
systems. Sunnytek Solar offer
you a small hydro power
systems form 300 Watt power
and up to large MW in size.

Hybride systems
This combined energy system has an advantage and when there
are suitable extra energy solutions by wind and hydro this can add
good performance. Dark and rainy nights areas when sun is limited have far better efficiency in a hybride
system configuration. Cost efficiency is far better and a much smaller energy storage is

needed.

Biomass to make electricity and hot water

Many rural areas have biomass from farming available but this
almos never used to produce energy for the area.

Sunnytek offers you several solutions to convert biomass to
electricity and hot water. These solutions are based on
gasification and boilers combined with Stirling generators or gas
engines. These system give very little gas emissions and are
designed to operate on most farming remain in wood chips or
wood logs. The output is connected to all to the energy sources in
a seamless way and also well integrated into the system.

One of systems produce biochar instead of ash and this is a very
good fertilizer for farming. This extra feature have a high value

Hot water solar collectors

If there is a hospital or a school with a kitchen in the area there is
an interest for hot water. One way is here to use a solar collector
that absorbs solar energy and produce hot water that is stored in
an insulated tank. In this case we can replace wood used for
heating by solar energy.

| .

Energy storage
In most systems there is a need for energy storage of the
electricity.

The storage is normally based on a battery solution. This is
normally the most costly and critical part of a good energy solution.
Old battery systems based on lead technology suffered in short life
cycle and reliability problems. New generations are better but there
are still many problems with some low cost solutions.
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The energy system has a MPPT solar charger system in solar panels are used to control charging off the
battery. Many smaller MPPT systems can be hooked up to the DC nano grid anywhere.

The DC bus we use have inverters in one or several locations
along the cable and this gives you a very flexible and easy to
upgrade system

Synnytek Solar offer several main solutions for energy
storage systems depending on demands

* Bi-Polar Ni-MH battery system is based on the Swedish Nilar
systems. This battery has a unique long life time over 20 years
life expectancy. The battery is also very Eco-friendly and contains
no dangerous materials. Max operation temperature 55 Celsius
so it is good in hot areas. Sizes are from 5.7 KWH to over 1000
KWH storage capacity.

.

* Li-Fe-PO battery system is a
better grade solution to a
reasonable cost. Our system
handle 6000 deep cycles life time
and operates typically for 15 years
in a local grid application. The
solution we prefer is based on 19 inch rack modules.

*Ni-Fe battery system is a very old
rugged technology developed in Sweden
about 100 years ago. ltis o
similar to a lead battery in i
many ways and it can give \1
20-40 years life cycle st
depending in how it is L
used and it could handle =
60 Celsius in temperature.
This is a very good
solution but not modern.

1

™

* Salt battery system is a rather new battery system with
salt water. It is a very good battery perfect for you when
environmental demands are nr one. Lite cycle is 10-15
years and it is very heavy and large.

* Lead battery system is the old
system we once used but today it is
not so common. High temperature
operation is a problem and so is
daily deep cycling below 50%
depth.

Price is low but as life time is short
this is rather fast a costly solution.
To getting life time battery needs to
be very large in KWH.
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* Electronics for solar energy systems All energi systems needs

electronics in some way. Solar panels needs a solar charger for the gmB ¢ ‘
battery system and all battery needs an optimized solution for best = 5=
performance. Sunnytek always use MPPT solar chargers that adjust e

them self to search and find the best charging depending on solar MPPT 1501100 - Tr

radiation and battery conditions. This system use a microprocessor to ARACEA
squeeze maximum energi out from a solar panel over very large
variations in solar radiation. They handle all from twilight to rain and
intense solar radiation.

Solar panels optimizer and micro inverters

These inverters are very small added direct on the solar panel. Panels are
connected in strings with a number of solar panels and if one single panel is
in darkness and others in brighter light this reduce output.

Partial shadowing reduces power but when a solar optimizer adjust for this it
get much better, if there are trees and other shadowing objects an optimizer
can be very good.

Inverters / bidirectional inverters and control electronics

Sunnytek Solar Sweden AB has a DC based nano grid and for this and
some electronics to fuse all together. The flexibility and scalability of the DC
solution makes system very simple to build and late scale up when needed.
DC Nano grid is a very good alternative from small installations of a few
houses up to larger cities with many houses and a number of solar farms
and battery rooms.

Short time peak loads can be far easier handled as we can borrow KWH between all battery rooms and
also from several solar systems and if preferred a hydro power system and other generators.

Electric car chargers Nano grid DC system
could be used to charge electric cars and busses. Sunnytek has an
interface to charge most type of equipment but the new generation of
small cars and motor cycles rapidly get popular. Sunnytek has a good
solution that is very cost efficient.

For larger systems Sunnytek has a wireless inductive charging system
with no cable. This is very convenient and no cable to handle.
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Prepaid meters for electricity

Key for many mini grids are a good way to pay for bought
electricity. Sunnytek Solar offer a prepaid meter solution
as a good alternative to deliver and get 100% secured
payments.

There are several solutions Sunnytek Solar depending on
what type of payment is preferred. Mobil banking by
phone is one way to arrange payments. There are other
ways to pay if this is preferred but Sunnytek sees a mobile
banking system mostly preferred.

Prepaid meters can be all from smaller installations with a
DC Nano grid up to larger cities.
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