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1. Company profile

ABIDJAN, lvory Coast LUSAKA, Zambia

ACCRA, Ghana N” DJAMENA, Chad

ADDIS ABABA, Ethiopia NOUAKCHOTT, Mauritania
ALGIER, Algeria OUAGADOUGOU, Burkina Faso
ANTANANARIVO, Madagascar TUNIS, Tunisia

ASMARA, Eritrea YAOUNDE, Cameroon

BUJUMBURA, Burundi

JEDDAH, Saudi Arabia
RIADH, Saudi Arabia
JOHANNESBURG, South Africa

KINSHASA, Dem. Rep. Of Congo
LAGOS, Nigeria = NEW DELHI, India

LOME, Togo = KONYA, Turkey
LUSAKA, Zambia

= ULM, Germany
= BOURDEAUX, France




1. Company profile
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1. Company profile SOLAR 23 .

EPC = Engineering, Procurement & Commissioning

PV Pumping Systems
2 kWp

Street light
100 Wp

Solar modade 1 photovoltaic amay
Lamp 2 W&l head

Pole 3 pump

Batteny bos o'_l 4 watertank

Charge controller | § drinking water
Battery

Power Supplies for Village Power supplies
Telecommunication Systems 30 kiWp
10 kWp

1 photovoltaic amay

2 lmwerter

3 charge controller

4 battenss

¢ telecommunication equipment

photovoltak amay

grid tie inverter

schelter / operatian duilding
industrial battenes (48 VOC)
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inverter charger
AC1island gnid



1. Company profile
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> UNICEF Copenhagen

unicef &
D UNCLS (Lrstet M)
CWEM
D frerct deehigment NLO
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pumping projects, Delivery materials

> GRET

Multi-functional energy-providing
Platforms, Delivery materials and

Installation

> FAO
PV Refrigerator Systems, Delivery
materials



1. Company profile

> Solar modules

> Electronic components

2 Solar pumps

> Batteries
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2. Solar module coverage plan SOLAR 23
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Bird's eye view
LARGE SCALE PV POWER PLANT
1.37m

No. of Modules: 4,000 x YINGLI YGE6O YL250P-29b
No.of Tables: 45 x 22 kWp (2 x 44 = 88 modules)
1x 10 kWp (2 x 20 = 40 modules)
Inclination: 38

PV-Power: 1,000 kWp




2. Solar module coverage plan
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3. Software simulation

City LAGOS-IKEJA Latitude &,3 Search Parameters
Region/5T Longitude 3,2 City -
Country MNIGERIA Elevation 33 City Lagos
Comments cqth African Weather Bureau, South
GH Insolation Avg Temp Temp SwingReflectance -
kwh fm2/day Deg C +/-DeqC = LAGOS-IREIA
Jan 4,7 26,6 5,0 0,20 MNIGERIA
Feb 5.3 27,5 5,0 0,20 6,3/3,2
Mar 5.3 27,6 5,0 0,20 :
Apr 53 27,3 5,0 0,20
May 43 76,6 5,0 0,20
Jun %2 25,5 5,0 0,20
Jul 33 24,3 5,0 0,20
Aug 4 2412 EIU UJZU O T T T T T
Sep 4:1 25 5,0 0:20 Jan Mar May dnl Sep Now
oct 4,7 25,5 5,0 0,20
Nov 49 2,7 5,0 0,20 IR
Dec 4,3 2,7 5,0 0,20 By Accept “"';! Edit OB
Horiz Insol Avg Temp Clearness Tilk Array Insol
Mont kwh/m2/d DegC KT_bar Factor kwh/m2/d
Jan 4,70 25,6 0,51 1,05 4,95
Feb 5,30 27,5 0,54 0,97 5,15
Mar 5,30 27,6 0,52 0,85 4,49
Apr 5,30 27,3 0,51 0,73 3,89
May 4,90 26,6 0,49 0,66 3,22
Jun 4,70 75,5 0,43 0,65 2,72
Jul 3,90 24,3 0,39 0,68 2,64
Ang 4,00 24,2 0,39 0,73 2,91
Sep 4,10 25,0 0,40 0,81 3,30
Oct 4,70 25,5 0,47 0,91 4,26
Nowv 490 26,7 0,52 1,02 4,99
Dec 4,80 25,7 0,53 1,09 5,21
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3. Software simulation

Irradiation data LAGOS versus KANO
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Insolation KWih/Day

Global And Array Insol

Insolation Analysis

Insalation KyWhiDay

Insolation Analysis
Global And Array Insol

Jan  Feb  Mar

May  Jun Jul Aug Sep oOct Mow Dec

horth

% GHlinsol == Arrayinsol

& CGHInzal === Array Insol




3. Software simulation

Simulation of annual energy yield

Technical data

Total numberof PY rmodules: i

Peak powwer: 21600 KW
Mumber of inverers: 1z
Morinal AC power: 21600 kv
AL active pioeeer: 21600 Ky
Active powser @tio: 100 %

Annualenengy yied [approes] *:

Enengy u=mbility factar:

Peformance @tio [@pproe]

Speec. enengy yied (3 ppnoe]

Line kozzes [in ‘% of PV energy]:

Unbabnced load:

29525 MW'h

100 %
229 %

1272 KW h

O0A,

Parma krad Enamgy |KhkWpde]
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Mormallzed productions [per Installed kWp): Nominal powsr 4.2 KWp

10

Loga {lmeertor, ) 024 WWnkWpiday

T T T T T T T T
Lo ; Colleotion Loss (Py-amay keses) 1.51 kKWhicoW piday
Ls:

V1 Produced anengy {Invorior output) 521 WWnkWpiday

Feb Mar  Apr  May Jue Ju Mg Sep  Oot Moy Deo



4. AC Sub- and main distribution SOLAR 23 .
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10 x sub distribution
/" (each 5 x 20000 Wp = 100 kW)

1 x main distribution (1000kW)

current 3 phase =min. 1375A




4. AC Sub- and main distribution SOLAR 23

Source: SMA



5. Bill of materials & cost break down

Modules & Installation [PY Panel v
GERMA&H SOLAR GSF-FE0-250
SOLARMWORLD SWES) paly

YIMGLI Salar

IMuJuI irwrkallation corkr [Turkirh inrtallakion beam]

Inverter & Installation [Invertor ve |
SHASTREOMTLEE-10

EMA g eeduiredWeb-onneak For STRE0000TLEE-10
Extarwionof warranky

EMASTRnITL-20

EMA g ee duiredWob-zonneak For STRA000TL-2i0

Extarrionof uarranky

FOWFFER MEGAGalaxy Z0KTL (FOE Shanghai,inzl 105

D inrkallation <ortr (Turkirhinctallation team)

Support Structure & Installation [Kc
Suppmrt rtructurs
SCHLETTERFE-Una Far PV pouer plankr

SCGHLETTER Inrtallation of rupportrtruckure incl.rite o
SZHLETTER qenlogical expertire

Wiring & Installation [Kablolama ve
Wiring

HELUKAEEL HE-S0-S0LARFLEN_HFVI-F txbmm! d 704
HELUKAEEL HYY J 5xlémm’ RE 32064

HELUKAEEL HAVY-J 5xd5mm’ #3328

HELUKAEEL HAYY-J 5x50mm' # 32257

HELUKAEEL HAYY-J 6xc36mm! # 22300

HELUKAEEL HVY-J dxzdimm'SH ! 32053
356 mm' HLFE (dp=r.)

A irrkallatian carkr [Turkirhirctallation beam]

M solar modules

M grid tie inverters

m transformer 1IMVA
logistics

taxes
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M support structures
 cables & distribution
installation services

miscellaneous, security




6. Taxes & import duties SOLAR 23 .
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W Value Added Tax (VAT)
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Figure 8: comparison of West-African VAT
and customs duties in selected countries in fiscal year 2013
Source: RAACH SOLAR



8. Electricity production cost

Kd = (Ao) x [i(1+i)n] / [(1+i)n-1]
Kd = capital service
Ao = initial investment cost
| = P/100 interest rate
n = utilisation period

electricty production cost = 0,30€ /kWh
(without grid)
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