SOLARZ23 — SOLAR PUMPING SYSTEMS

2 Power the way to sustainability!



TABLE OF CONTENTS

1. system description
2. power range overview
3. advantages of solar pumping systems

4, economic analysis PV-DIESEL-GRID

5. GRUNDFQOS SQFLEX pumping systems
6. SOLAR23 high power range

7. SOLAR23 system engineering
8. piping system & water tank

9. SOLAR23 references

POWER THE WAY TO SUSTAINABILITY



SOLAR23 Group

1. system description
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2. power range overview
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2. power range overview

Category “MEDIUM”

H [m]
ann photovoltaic power:  10-12kWp

pump inverter: SOLARZ3 10k'W
pump motor; 3 x 400 VAC < 10kW

A0

photovoltaic power: 5-6kWp
pump imverter: SOLARZ23 SkW

300 pump motor: 3 x 400 VAC < 5kwW
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2. power range overview
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Category “LARGE
photovoltaic power: < 20kWp
H [m] pump inverter: SOLAR23 15kW
pump motor: 3 x 400 VAC < 12kW
400/ | T
EEASS ik photovoltaic power: 2 x 20kWp
pump inverter; SOLARZ23 2 x-15kW
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3. advantages of pumping systems

SFECIAL FEATURES

power comes from a renewable energy source (solar
modulas)

zero air pollution; operation without exhaust & green-
house gases

Zer noisa pollution & silent operation against dieseal
genarators

zero soil pollution; no fuel or il is spilled

zero water pollution; no leaking fuel & oil goes to the
water sources

low maitenance required, no moving parts; diesal
generators in constant operation need expensive and
constant overhaul

long operation life time = 20 vears by high quality
matarials: solar modules with =20 vears parformance
warranty, pumps made of stainless stesal

no fual required, no contant refuelung, no transport of
fuel to site required

reliable power supply from sun, no price increases for
solar enangy against constant price increases for fossil
fuels, diesal and electricity (low financial risk)

reliable power supply against an unstable public grid
with constant power outages (low techinical risk)

reliable fuel supply from sun against fossil fuel supply
interruption caused by rainy seasons (low natural risk)

reliable fusl supply from sun against political risks for
non supply of fossil fuels from production countrias
(low political risk)

reliable power supply in all climatic conditions, hot and
cold (ko climatic risk); PYPS design is made for 24h
seven days a week operation

POWER THE WAY TO SUSTAINABILITY



SOLAR23 Group SOLAR 23 .

4. economic analysis PV — DIESEL - GRID
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4. economic analysis PV — DIESEL - GRID
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5. GRUNDFOS SQ FLEX pumping system

SOLAR23 Group
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5. GRUNDFOS 5Q FLEX pumping system
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6. SOLAR23 high power range

Mominal power (kW] 15 E 3 1 15
MPP input voltage mnge [WDEC] 150 to 420 270 1o 420 560 to 720 560 to 720 560 to 720
zndmum input woltage [vDC) 500 500 ES0 ESD ES0
Start up nput voltage VIE]] = 100 = 200 =230 =230 230
Mancmem input current [a] i 185 12 185 30

soral AC i [WAC] 100 o 250 1x230 1x230 1x230 1w 230
Mzndimumn power (cos phi=0.7...1) [\l 15 50 30 10 15
Mominal output voltage [WAL] In230 Ix230 3 x 200 3w 200 3400
Output freguency [Hz] 30 to BD 30t B0 30 to 6O 30 to 60 30 to 60
Efficiency %] 95 o5 o5 =97 =87
Dimersions [mm] 300 x 235 x 150 302 x 340 x 241 302« 340 x 241 302« 340 x 241 302 x 340 x 241
Weight kgl 9 23 23 4 7
Service interface R5232 or USE R5232 R5232 R5232 R5Z32
Display LCD 2 u 7 sepments 2% 7 sepments 2= 7 segments 2w 7 sepments
Operation temperature range ] -0 to +60
Float mastch sensor interface yes
Enclosure powder painted steel
Heatzink aluminium
Protection degree P54
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7. SOLAR23 system engineering

Sizing of inverter Bill of materials

Shadowing Economic analysis Turn key installation After sales service
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7. SOLAR23 system engineering

Sizing results - summary

Typical performance at solar radiation 800 W/m?
Flow: 10.0 m*h

Friction loss: 1.7 m

Total head: 21.7 m

Total cable loss: 1.2 %

Cables and pipes:

Pump cable (pump - solar array)
Length: 20 m

Size: 2.5 mm?

Pipe Length: 20 m

Pipe diameter:

Water production, Peak flow and Price

Total water production per year: 26200 m3

Avg. water production per day: 71.9 m¥/day

Average water production per watt per day: 34.22 I/Wp/day
Peak flow: 10.1 m¥h

Solar module configuration:

Number of solar modules in series: 3, in parallel: 7
Solar array rated power: 2.1 kWp

Solar array rated volts: 214.2 V

Sun tracking: No (fixed)

soLAR23 @

Water production - daily: July
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Month Time of Day
System performance - monthly average
Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec
Water production [m*day] 60 64 72 76 78 79 81 80 76 72 64 60
Energy production [kWh/day] 85 |93 11.0 | 11.8 | 121 | 122 | 125 | 125 | 120 | 11.0 | 94 8.4
Radiation horizontal [kWh/m2day] | 3.2 | 3.9 52 6.4 73 77 79 72 6.0 47 35 3.0
Radiation tilt [kWh/m? day] 1.3 1.4 1.5 1.7 1.8 1.9 1.8 1.7 1.6 1.5 1.3 1.3
Tilt angle [deg.] 31 31 31 31 31 31 31 31 31 31 31 31
Avg. Temp. [°C] 25 25 25 25 25 25 25 25 25 25 25 25
Temp. Variation [K] 50 |50 5.0 5.0 5.0 50 5.0 5.0 5.0 5.0 5.0 5.0
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7. SOLAR23 system engineering

WELL HEAD : 20m (max)
DAILY WATER VOLUME: 20m3 / h x 6-8h = 160m? (max)
IRRADIATION: Rabat (Morocco)

SIMULATION: M7107148, SR100-12: 25 x 2 , M3SB5, SP17 6, 20 m

soLAR23 @
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Projekt!

Customer: Benteler Trading International
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Total Water Volume:

49665 m3-/year
DASTPVUPS: (c) IBOM
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7. SOLAR23 system engineering

1 ¢©€7¢¢ ﬁt@ﬁ@ﬁﬁ@ String 1= 22x SOLAR23 5PM230
String 2 = 22« SOLAR23 SPM230
%g%%%Tnggggggg String 3 = 224 SOLAR23 SPM230
: Total array = 66 modules = 15,18kW It - J
[E e S A A A S S S S 5 subarrays = 330 modules = 75,9kWp ;i; o @ ‘??‘%
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i MAIN SWITCH & LIGHTNING
PROTECTION
= SOLARZ3 PUMP Y

INVERTER 15kVA x 5 = 75kW

ACMOTOR SECURITY SWITCH
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Jede Verfiigugsh

fugnis, wie Kopier- und Weiterya be recht beiuns

@ Alle Rechte bei solar23 GmbH, auch fiir dea Fall

THREE PHASE PUMP CABLE
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2 \[/ W
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- - e Tp——
500 = = Module: 36 x KYOCERA KD185 N st
= = GRUNDFOS 5P30-12 4 x 300VAC Sais 50 WGt 11| Copygh 200, SOARZ Gt
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SOLAR 23 . NISHATI AFRICA ot g St |

Lake Victoria
K:\Kunden'Afrika 2011 (design is not to scale)
O Ausfertigung Bogiz] GRUNDFOS
PV capacity >70 kWp
Datum | Name
|201|ohne Anderung |<Datum==Name} B=arb| 25/08/12| RAACH without batteries
Zus! Anderung Datum | Name] Gepr | Ausdruck unterliegt nicht dem Anderungsdianst 8latt 1/1
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8. piping system and water tank
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9. References

SOMALIA

Project volume: 27 pumping systems

Project duration: 1year

Application: drinking water supply

Solar generator per site: 12kWp =l
Components: Grundfos SOF submersible pumps

Funding: LMICEF d
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10. References (Pumping)

TUNISIA

Project volume: 10 pumping systems |
Project duration: 5 year
Application: drinking water supply, cattle dew pond & irrigation
Solar generator per site: IkWp and SkWp
Components: Grundfos SOF submersible pumps & S0LARZ3 pump inverter
Funding: naticnal funding & GTZ
BURKINA FASO

Project volume: Al pumping systems
Project duration: 2 years
Application: drinking water supply, cattle dew pond & irrigation
Solar generator per site: between SkWp and 15kWp
Components: SOLAR2I pump inverters, submersible pumps
Funding: Luxemburg
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10. References (Pumping)

NIGERIA

Project volume: maore than 2000 pumping systems
Project duration: 10 years
Application: drinking water supply
Solar generator per site: Between 1 and 2EWp
Components: Grundfos SOF submersible pumps e — ._. :
Funding: national funding
MAURETANIA

Project volume: 10 pumping systems
Project duration: 5 years
Application: drinking water suppiy
Solar generator per site: between 1kWp and 2kWp ;
Components: Grundfos SOF submersible pumps
Funding: GRET
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THANK YOU FOR YOUR
ATTENTION!
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