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Sunnytek and partners offer a new concept in solar farms where this design is the solution with
shortest pay off and simplicity. Here we need a reliable grid by a national company or large
generator as this system just make power by solar. Power is injected into the local grid to save
power. We have no storage and complicated designs and it is totally transparent and just add
power beside what grid supply. Idea is to replace grid with cheaper and less costly power made by
the factory itself. The solution works from a few KW in output to several MW. Focus for this solution
is industry applications like tea factories and brewery and dairy industry that needs lots of
electricity. Power injection have no energy storage and just add power only when sun is up. Power
injector solar farms are easily connected to any industry and operates transparent. If grid is cut the
system turn off its inverters and rest until power comes back. Typically we can make 75% of all
power needed in daytime.

Power injector system is available with an optional financial solution that normally makes it
cheaper than the grid alone from day 1 and about 5-7 years ahead. After this the system is
normally transferred to the factory that then have very cheap power for about 15-20 years more
with no financial costs to pay. It do not stress finances with high costs for
buying costly but needed solutions for power.

Solar panels and design criteria

Normally we use thin film panels of the newest generation of design that i oecs
works better in twilight and cloudy weather. We support support and order
process from start up with calculations if we know location and your
demands in output. It differs a lot in solar radiation between close located
sites so this needs care. We see this get OK by special solar base software.
Thin film panels are better when very hot and when cloudy and is a better
choice than crystalline panels in output and total output i KWH / year. This is
the most robust panel with laminated glass and no sensitive plastics on the
back side. UV radiation and salt water will have no effects to glass surfaces.
Warranty is up to 25 years. Life time can be over 40 years for double
laminated glass panels.

Solar injector farms can have any size and is very well suited for Tea factories and dairy and
brewery applications in range of 300 Kw to 1 MW in size. Here pay back time is short and very
attractive. This design is well proven and very reliable and simple to operate.
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Features of solar panels
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output than a crystalline panel MRS S SRRSO RTRRARRRAZR22308Y
a cloudy day. B

* Not very sensitive to partial
shadows from leaves etc. on panel surface.
* Best Life cycle costs years and more as output in KWH is higher.
* 10/25 years standard warranty and produced in Germany or Japan.

Typical graph of solar power during days where the blue top graph is the design we have. Brown
graph is standard crystalline panels at same conditions. Drop outs are clouds in the sky. We have
about 10% extra here.

After long analyse we see this is the best solution in tropical areas of the globe. Output power over
life time in KWH is best and it is the trouble free solution. Panels are suitable for 1 KV DC
connection and we supply spark protection system for lightning problems and thunder storms.

Solar panel installation hard ware.
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This is important and we have 2 solutions here. ¢ /f //Qi?\ &0 £

On surface sites we propose one axis trackers s % / / \ \ 400 §
as they gives about 25% more power during T w0 / / \ \ 20“
day. They do also make more power at morning 2 ‘// \\ =

and evenings when power is needed. Pls see
graph at right. They are clearly preferable in Life
Cycle cost. Design and production to get highest
quality and low maintenance for over 20 years.
Roof installations needs fixed mounts so panels act as
the roof. Here we have a aluminum profile design that is
simple and robust. This is the best solution on places
like larger buildings where panels are well protected up
on the roof. Tracker panels gives 25% more power.
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Solar panels Inverter electronics Factory needing power

* Electronics in system.

In this design we have a number go on grid inverters to match the output. Typically each unit is 24
KW 3 phase in output. Solar panels are connected in strings each feeding its inverter. Inverters
have switch and fuses and can be disconnected one by one and still system works even with a
little lower output. This is by redundancy reasons and makes service far simpler if maintenance is
needed. Inverters have own MPPT functions for a numb er of panels so efficiency get higher of all
panels together. System voltage is typically about 500-700 Volt DC.

All systems are prepared to have a battery back up system installed later as we have special
outputs for inverters to frequency lock an external DC / AC inverter by AC phase tracking. This
makes it possible to add a battery system later for 100% of grid operation or partial operation at
nights when sun is down. Pls see special paper for this design.

* Container modules for larger systems

This adds lots of flexibility and security in an installation.
Containers give fast installation and we use the transport box as
the house and shield to protect the heart of the system. Container
have switch board and fuses and can easily be moved when
desired. Nt
If option battery back up is used we have battery in same container B
as other electronics. Pls see separate paper about this.

* System performance based on 500 KW solar farm in Kericho Kenya
powma esesse - This s calculated with PV-GIS software that is a freeware
= e supplied by EU organisation. It is considered as neutral and
= a good standard when solar farms are calculated.
N The data is from Kericho statistics in Kenya. 500 KW
o N SRS nominal power and thin film panels. Losses 19 % included
{j:_ so data is rather OK to what will come out of the system.
- Note the green line that is trackers and the black that is a
S fixed mount. Difference is between 20-25% in output. Costs
R T T are also about 20-25 % higher but still payoff is 5-10 years
for this option so it makes sense to have it when possible.
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Fixed system: inclination=-0 deg., Vertical axis tracking system optimal
erientation=) deg. (Optinum at given inclination=1*
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* Output and performance for a solar farm in Kericho area Kenya

Power injector systems are transparent and normally only noticeable that power consumption goes
down a lot and bil get smaller.

In PV statistics we see a system of 500 KW with fixed installation produce about 918 MWH / year.
If trackers are used this will produce about 1170 MWH / year. Trackers are more costly but produce
more power and if we look over a 10 year cycle trackers are always better in costs and output.

If we add numbers and say electricity is USD 0.15 / KWH in costs the fixed system will generate
incomes of USD 137 700 / year in produced KWH. Trackers will supply power for USD 175 000 per
year.

Maintenance exists but is very low and not a heavy cost. Trackers have more maintenance but it is
not much first 15-20 years in % of output. Maintenance is about 2-5% of costs for power produced
in the system.

* Life time and life cycle and warranty

Solar panels have a 10 / 25 year warranty as all suppliers offers today warranted from German
supplier. 80% of power is warranted after 20 years operation = 1 % drop / year.

The panels are 2 glass laminated design with no external plastic foils that is destroyed by sun
radiation. Expected life time is up to 40 years.

Inverters have 7 years warranty. We always install an thunder bolt protection solution as area is
full of lightnings.

Installation and maintenance is supplied bu us and our local partner Tealand engineering in

Kericho. They also cower other industrial areas in Eastern Africa
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