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Sunnytek Solar offers a range of solar of grid systems from 
300 W to 20 KW in power range. This is explaining the 5 
KW system for off grid applications in detail.

In short This is a solar panel system with 5 
KW solar panels connected to a battery storage 
for 24/7 operation.
Panels have a MPPT solar charger to charge 
battery is best ways. Battery have an inverter for 
making electricity of 110 or 230 Volt AV 50 or 60 
Hz. This is a kit with all what is needed to make 
the installation from panels to wall plug. System is 
optimised for an area with plenty of rain and 
clouds like Amazonas or Congo.

Features 5 KW off grid solar system

* New generation solar panels with best performance in 
cloudy and rainy areas

* Thin film 2 glass panels with the best life time and 10/25 
years warranty and expected 40 years life cycle

* Back up system with GEL battery packs of very high 
quality and used since many years in tropical areas 
( Brand Victron )

* Electronics and 
components by 
Victron Holland and 
European suppliers ( 
Not China )

* Designed to work for 
7-10 years with no 
maintenance and no 
problems what so 
ever.

Sunnytek Sweden    Glimmervägen 8 187 34 Täby, Sweden                       E-Mail             sales@sunnytek.se
Tealand engineering Kericho      Kenya       Mobile +254 727 36 55 66       E-mail              psh@tealand.co.ke
Web sites                  www.sunnytek.se            www.sunnytek.nu                All Registered companies

Photo of 4 KW system in Bukavu Congo at Maison Dorcas / Panzi
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Fig. 22 A

            

PUERTO LEGUIZAMO – Colombia
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Fig. 22 A

            

BEQUIA – St. Vincent and the Grenadines
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Fig. 22 B
BUSUANGA – Philippines
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Fig. 22 B

BASSE SANTA SU – Gambia
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Fig. 22 A

            

LAS TERRENAS – Dominican Republic
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Fig. 22 A

            

NUSA PENIDA – Indonesia
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Fig. 22 B
HOLA – Kenya

Figure 22: Global horizontal radiation at selected sites
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 S E L E C T E D  S I T E S

The case of Mango, Togo, was initially considered 
in the analysis. Mango is a town in the northern 
Savannes region, where a 1.6 MW diesel power 
plant supplies approx. 1,900 customers (predomi-
nantly households). In 2012, the plant generated 
only 2,550 MWh, averaging to 5-6 hours daily 
electricity service. Power generation is limited pri-
marily by the availability and affordability of fuel. 
Hybridisation of the power plant certainly makes 
sense from an energy supply point-of-view; PV 
could generate additional electricity, at least dur-
ing daytime. The actual economic and financial 
viability assessment, however, was hampered by 
the availability of real data. In the course of this 
research, the study team could not gather suffi-
cient information from the ground to draw con-
vincing conclusions, and to plausibly compare this 
case to others, respectively. Mango is therefore 
not further followed up in the actual analysis.    

2.1. PUERTO LEGUIZAMO –  
 COLOMBIA 

Puerto Leguizamo is a municipality and town in 
the Department of Putumayo, Colombia. Being 
located around 100km from the national electric-
ity grid, and not being part of the government’s 
medium-term grid extension plan, it is the only 
municipality in Putumayo (out of 13) that belongs 
to the “Non-grid Connected Areas” (ZNI).7 The city 
is supplied with electricity from an off-grid diesel 
power plant. The plant is operated by the Electric-
ity Company of Narino (CEDENAR); the Public Util-
ity Company of Leguizamo (EMPULEG) is responsi-
ble for distribution and sales (both public entities).

Puerto Leguizamo has about 31,000 inhabitants, 
one third of which live in the town. Among the 
3,000 electricity customers are mainly households 
(93 percent of customers; 35 percent of demand), 
as well as some 200 businesses (hotels, restaurants, 
banks, shops) and public facilities (e.g. hospital, 
airport; 7 percent of customers; 22 percent of de-
mand). The bulk of electricity, though, is consumed 
by the Navy as single anchor client (42 percent of 
demand).

There are five diesel generators with a maximum 
possible capacity of 4.2 MW.8 In 2013, average de-
mand was 1.4 MW, with a peak of 2.2 MW in the 
evenings. There were frequent power cuts and 
shortages from technical failures that interrupt the 
24-hour service, though, ranging from a few min-
utes to several hours. The plant generated more 
than 11,000 MWh per year – consuming around 
3.5 million litres of diesel fuel. The average diesel 
price (including transportation) was 1.05 USD/litre. 

The HOMER simulation has shown that hybridising 
the diesel plant with 2.75 MW solar PV can lead to 
diesel savings of more than 1.1 million litres per 
year, which translates into cost savings of nearly 
USD 1.2 million at the diesel costs prevailing in 
2013. In this case, diesel generators can be turned 
off for 4 hours per day, from around 9:30 to 13:30. 
Over the course of an average 24-hour day, the 
installed solar cells would generate about 31 per-
cent of the site’s electricity requirements.

Since the existing diesel assets are owned and 
operated by the public sector (there is no private 
sector involvement at all), hybridisation in the ex-
isting structure and involving further government 
funds appears possible. At financing costs of 5 per-
cent, and including carbon costs, hybridisation re-
duces the LCOE from 40.3 to 35.1 USDc/kWh at ‘EIA 
reference’ diesel prices, representing a decrease of 
generation costs of 13 percent. At ‘EIA high’ diesel 
prices, the LCOE would rise to 54.1 USDc/kWh for 
the fully-diesel grid, but just to 44.9 USDc/kWh for 
the hybrid grid, boosting expected cost savings to 
17 percent.

7 The ZNI account for 52% of the Colombian territory and are defined as municipalities, towns and single countryside houses which are not  
 connected to the National Electricity Grid of Colombia (SIN).
8 The actual installed capacity is 5.2 MW, but not all generators can be run simultaneously. 

Figure 5: Daily average load vs. possible PV 
 output (Puerto Leguizamo)
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AND HIGH EFFICIENCY

Excellent performance

in weak light 

__

DAILY POWER GENERATION COMPARATION 
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__

POLY 1.56KW
__

IRRADIANCE

I-V Curves

Thin-film a-si solar photovoltaic glass(different color)

Low temperature coefficient

                                                

Suite 28C, Block B, Reith International Building, YuHo Road 1002,

LuoHu District, Shenzhen, China ( Zip Code: 518000 )

Tel: +86-755-25872192 Fax: +86-755-25871506

Email: info@solar-motion.cn              

 

Website: www.solar-motion.cn

                                                

#1-2, Export Process Zone, Economy Technique Development, 

HangZhou, ZheJiang Province, China

thin film solar module manufacturing and system integration

manufacturer Amorphous Silicon Solar Technology

International

International Sales office: Factory:A.S  Solar Technology Co.,Ltd

by
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System includes following components.

Solar panels 34 st 145 W Thin film panels. Dimensions 
800x1200 mm and weight 18 Kg.  Made in Germany by a 
Swedish license. Good characteristics in not very clear sky 
makes them best in rainy areas with haze and twilight. 
Total rated  power 4930 W. Charge typical 15 KWH in 
most sites

Mounting hardware for steel roofs and corrugated 
based on ribs and clamp design. Se photo of this very 
neat and good looking design. Very simple to install.

Cable kit for panels to MPPT charger with special 
MC4 style connectors and a full 6 MM2 special 
cable for outdoor use min 25 years life cycle
Cable to MPPT charger is 15 meter EKKJ 4x16 
mm2 copper cable for outdoor use.

MPPT Charger  Victron 100A model. This is the 
most efficient design with MPPT tracker and can 
handle max 5.6 KW solar panels. MPPT is 
computerised and normally charge 20-30% more than standard PWM 
chargers. This is more different in twilight and cloudy days. Waterproof 
and European design for no problems and many years life time. 7 
years warranty. 48 VDC output.

Battery storage with Gel deep cycle battery pack. 4 pcs 265 AH 
battery connected to 48 volt DC . This is a maintenance free GEL 
battery with 12.7 KWH capacity. Weight 300 kg. If discharged 3-5 KWH 
at evenings the life cycle will be about 7 years ( 25C ). Made by Victron 
Holland.

Cable and connection kit DC side with surge arrestors for 
protection against lightning and thunderstorms. Main switch DC + 
fuses  + battery cables etc is included.

Inverter 1 phase 3 KW by Victron design. This is very common in 
tropical of grid systems as it is reliable and reasonable priced. Output 
is 110/230 Volt and 50/60 Hz whatever is preferred. Inverter have a plug output for 
easy connection to what is best at site. System is delivered with a surge arrestor for 
AC side with 20 KA / 1000 Volt characteristics.

All parts are certified in EU and USA and fulfil all needed demands in papers and 
certificates.
Sunnytek Sweden    Glimmervägen 8 187 34 Täby, Sweden                       E-Mail             sales@sunnytek.se
Tealand engineering Kericho      Kenya       Mobile +254 727 36 55 66       E-mail              psh@tealand.co.ke
Web sites                  www.sunnytek.se            www.sunnytek.nu                All Registered companies
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5 KW solar panels have an output that can differ in 
time over the year but also depends on where the 
installation  is located. Map at left shows typical data 
in Colombia and local variations can change output 
with more than factor 2 in KWH produced per day. In 
areas like Amazonas / Putomayo variations between 
different days can be large so we have 
a bit larger solar panels here to 
compensate for this.
Costs much be realistic and 100% 
perfect raises costs to much. We 
design carefully so maybe a few 
nights per year we may loose power 
late evenings and nights. Perfect can 
double costs for the system easily.

Installation site practical demands

It is critical to avoid shades from 
objects as trees and buildings. Small 
shadows can make large drops in 
output. No panel can be horisontal and must be at least 10 degree angled to best solar position.

30 panels are about 600 Kg so it must be a solid roof that can carry this load. Normally this is not a 
problem but care is needed.

Battery and electronics are water sealed and protected but dry is always better. After 25 years 
there is a difference in how things survive and here dry and cols is always better. In good 
conditions all except the battery can survive over 25 years life cycle.

Lightning and thunderstorms is a key in many tropical areas. We deliver protection n but beside 
this the house needs min 2 lightning rods with an earth plate.

Sunnytek Sweden    Glimmervägen 8 187 34 Täby, Sweden                       E-Mail             sales@sunnytek.se
Tealand engineering Kericho      Kenya       Mobile +254 727 36 55 66       E-mail              psh@tealand.co.ke
Web sites                  www.sunnytek.se            www.sunnytek.nu                All Registered companies
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Fig. 19 A
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PUERTO LEGUIZAMO – Colombia

Fig. 19 A
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BEQUIA – St. Vincent and the Grenadines

Fig. 19 B

0.0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

0:0
0 
1:0

0 
2:0

0 
3:0

0 
4:0

0 
5:0

0 
6:0

0 
7:0

0 
8:0

0 
9:0

0 

10
:00

 

11
:00

 

12
:00

 

13
:00

 

14
:00

 

15
:00

 

16
:00

 

17
:00

 

18
:00

 

19
:00

 

20
:00

 

21
:00

 

22
:00

 

23
:00

 

M
W

 

Daily Load (average, max, min) 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

00
:00

 

01
:00

 

02
:00

 

03
:00

 

04
:00

 

05
:00

 

06
:00

 

07
:00

 

08
:00

 

09
:00

 

10
:00

 

11
:00

 

12
:00

 

13
:00

 

14
:00

 

15
:00

 

16
:00

 

17
:00

 

18
:00

 

19
:00

 

20
:00

 

21
:00

 

22
:00

 

23
:00

 

M
W

 

Daily Load (average, min, max) 

0.0 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 

00
:00

 

01
:00

 

02
:00

 

03
:00

 

04
:00

 

05
:00

 

06
:00

 

07
:00

 

08
:00

 

09
:00

 

10
:00

 

11
:00

 

12
:00

 

13
:00

 

14
:00

 

15
:00

 

16
:00

 

17
:00

 

18
:00

 

19
:00

 

20
:00

 

21
:00

 

22
:00

 

23
:00

 

M
W

 

Daily Load (average, min, max) 

BUSUANGA – Philippines

Fig. 19 B
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BASSE SANTA SU – Gambia

Fig. 19 A
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LAS TERRENAS – Dominican Republic

Fig. 19 A
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NUSA PENIDA – Indonesia

Fig. 19 B
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HOLA – Kenya

The load profiles for the selected sites vary in 
terms of demand (average, min, max), fluctuation, 
and shape. The Las Terrenas power station, for in-
stance, has an average demand of 2.9 MW, com-
pared to 0.3 MW in Hola. However, each site shows 

basic characteristics of a residential load pattern. 
Peak demand occurs in the early evening hours 
between 18:00 to 20:00, which means during the 
very low irradiance (or no sun) hours.

Figure 19: Load profiles (daily average, min, max)
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