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Période du Programme : 2016-2019 Ressources totales requises : USD 73542 726
Ressources totales allouées :
Atlas Award ID : 00091134 - GEF
Project ID : 00096531 Autres financements paralléles (cash/en nature) :
o ADEREE (cash)
o ADEREE (en nature) USD 400 000
e S o MAPM (cash) USD 30 928 000
. MAPM (en nature) USD 200 000
| Date de Début: 1er a0t 2016 o MEMEE (cash) USh 3 093 000
| o GCAM & autres banques (cash) USD 28 866 000
Date de Fin 31 juillet 2019 o GCAM & autres banques (en nature) USD 100 000
o PNUD (cash) USD 100 000
Arrangements de Gestion : NIM
: i i : USD 70903 000
} Date de Réunion PAC : 7 juin 2016 codimncentemttatal

| Approuvé par 'Agence Nationale pour le Développement des Energies Renouvelables et de I'Efficacité q
Energétique (ADEREE) ) &

Jour/Mois/Année PP ¥ \ tour e

| Frr cuil

i\ 3 — N

| Approuvé par le PNUD ’ . P &S
Jour/Mois/Année W LZ,‘_
“ Sine
1400170 Rwl(lun % '; NATION Ui
-C21.

(1 2

%
o’

Effet(s) du PNUAD (UNDAF) : \ Og,d % “3(\"’
Effet 5 du PNUAD : Les principes de la Charte Nationale pour I'Environnement ef 18- nt Durable sont

mis en ceuvre en assurant la cohérence entre les stratégies sectorielles et les prioT-il s pour I'environnement,
l'adaptation au changement climatique et la gestion des risques et en renforgant la convergence territoriale dans les
zones et les populations les plus vulnérables avec une attention particuliére au genre.

Produit 5.1: Les principaux acteurs sont appuyés pour mettre en cohérence les stratégies nationales et sectorielles
avec la Charte Nationale pour I'Environnement et le Développement Durable (CNEDD).

Indicateur 5.1.1 : Nombre de strategies produites/revues de maniére cohérente et intégrant les principes de la
CNEDD.

Ligne de base : 0 plans de développement des capacités sont élaborés et mises en ceuvre.

Cible finale : 4 plans de développement des capacités sont élaborés et mises en ceuvre pour (i) la mise en ceuvre
des systémes d'irrigation au goutte & goutte, (ii) la production de composants et d'équipements de pompage PV,
(iii) la conception, l'installation, I'exploitation et la maintenance des systémes de pompage PV, (iiii) I'évaluation des
projets de pompage solaire “bankables” (professionnels de la finance).

Produit 5.3 : Les capacités en matiére d'élaboration et de coordination des stratégies et programmes d'atténuation
et adaptation au changement climatique et de gestion des risques naturels et technologiques sont développées et
renforcées.

Indicateur 5.3.1: Nombre de stratégies élaborées en matiére d'atténuation et d'adaptation au CC.

Ligne de base : 0 modéle de RESCO congu et mis en place pour soutenir la mise en ceuvre du programme national.
Cible finale : Un modéle de RESCO congu et mis en place pour soutenir la mise en ceuvre du programme national.
Indicateur 5.3.2 : Nombre d'entités ayant bénéficié de renforcement de capacités en matiére de CC et de gestion
des risques.
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Ligne de base : 0 entité ayant bénéficié de renforcement de capacités en matiére de CC liées au pompage solaire.
Cible finale : Au moins 10 entités bénéficient de renforcement des capacités en matiére de CC (Ministére de
I'Agriculture, Ministére de I'Energie, les associations dusagers, les sociétes de service et les
importateurs/distributeurs d'équipements de pompage solaire PV, ADEREE, ORMVA, Banques).

Il est a noter que le projet coincidera avec le nouveau PNUAD (UNDAF 201 7-2021) et contribuera a I'Effet 2.
Les indicateurs de produits seront intégrés dans les plans de travail annuels.

Effet 2 (UNDAF 2017-2021) : Les politiques publiques et les stratégies nationales en matiére de
développement industriel, d’environnement et d'aménagement du territoire intégrent les principes d'une
croissance économique et d'un développement inclusifs et durables.

Plan Stratégique du PNUD - Effet principal en matiére d’Envir t et de Développ jurabl

Effet 1: La croissance et le développement sont inclusifs et durables, générant les capacités de productlon
nécessaires pour créer des emplois et des moyens d'existence pour les pauvres et les exclus.

IRRF Produit 1.5 : Des solutions inclusives et durables sont adoptées pour atteindre une efficacité énergétique
accrue et/ou des solutions énergétiques durables visant de nouvelles communautés/groupes et les femmes

Indicateur 1.5.1 : Nombre de nouveaux partenariats de développement avec un financement pour une efficacité
énergétique améliorée et/ ou des solutions énergétiques durables ciblant les communautés / groupes non desservis
et les femmes

Indicateur 1.5.2 : Nombre de personnes ayant un mellleur accés a l'énergie
| Résultat(s) attendu(s)duCP:

Les principes de la Charte Nationale pour I'Environnement et le Développement Durable sont mis en ceuvre en
assurant la cohérence entre les stratégies sectorielles et les priorités pour I'environnement, I'adaptation au
changement climatique et la gestion des risques et en renforgant la convergence territoriale dans les zones et les
populations les plus vulnérables avec une attention particuliére au genre

166



A ouil A5UAJI pladiwl plehll pah

Sy ddy i Sl : slas)

167






3

doude

Szl glasy) dbudl el Gyb plusealy pledl ool 8505 J] @l I Ol e
e bl Gl plusel Jadh Ly 81 § dudy )l 3blll plase (45 5l yatuly 3535
3 ol Led (1 JSad B o wasdl § OBl ] o1 bas (5358031 3635l
& pleskS 600 asi JS gt gppalab ahl baidd Cuisdl Gglasiung asd Hlde
il (o QLB 4 sl @bl A1 @ Dt dyplye Blb puaddl s e § didl
ALl ahall Bb plaseinly.diw 15 8k 8,2 100 Jadsy O guns gla) 350 Eamny
&> daz 3eg (Bl go SLE Lloos dogl dit g i) Dl Lz 30 056
ST dhas] § dmezy casd] oo Cammdl § diais g CBgll Ml clucll (S
Bl 51 a3l 45 Bl ] deunsid) Blall Jgo) duumeid) dnsY) 555 Jositud dur ] s
dy el Bl o Jgaml) lyalasial oSg I OLaid] e waell by sl
e @) bage hed sl O dewetd] OlUal o Sg Bl Guaddl dssl Jygoty
lall e slexs¥l § BL3Y e asdl Jio deald) Oloaizd] dzlys Il Shasal
L) Olsall o dyal duwnddl SloLl dzlss JI53 Y oSUs elelall ah 4ol
W Iogame Ile gl eloaze¥l Uil gl pasdly dsdlyib] 43U Ll i) 2o,
gloil mo Ll e 93308 fumd OlsLbal (o gl3Y) od 8elaS 3oL 3) dol> Wl
Aaddad) &yl Olelall gs 6551

Q) ULl oy M)l b GlhazoY 1 JSCal)

169



8oyl adst) dliwsS sl plaseialy das, bl Shusel) (Bly do guaid] gl
88 Ligiw b (511,30 sl Gyl plaseial Hudy (UL dise o9 . aball Aoyl
Olelall plaseay Al 3blbl ode wusd o & 69,81 sl § ellarus lais B §
Gl e Jpamd) paumw § slud] ghily L2 quad gled] e odsd dewedd]
Csdl o saadl slozedl 651 u8g .dewld Bg,b & LWL OliteskSUl o yasdl ahal
kbl & asl) UV Huall Ll Jids Ol e sl A1) J] Blall juasS
G 19 dewty doMI HleeiY) 03 DU § 28 diwiy LoM) yl5b) Ll LU G 53 dowty
L Chasdl (e 1 305 10 o b Jawgzll § 8wl US ellgzusds &L

coundd] dzal 897 laboly¥ a3 I3gumme dpun il alall 8342 pluseial 055 s Bl
Y] Bus dpwn i) Slindall dzlgsy slis] ol Hshdll diog ab Yoo LplSals (el
oda JS dadsis &yl 8sliSy dalaill s 8Ll Oleydy (alall B JshS (5,5
dwnis Olelbpghl Cog 1 &wly JSCio dewesid) OlsUa)) pliasiinl 3o JStad)
Sge Jlosiuwl 8)lyodl Oladd (e dodl Glewdy cuwling Jarun §)lyo (2355 plan Sjgoe
Arwnidl OloLal dsliog 3xS OVl dewedd] Bl g3 OWT jyshiy djls

dounnid) Ol Lt sl gy

e gualudl 0,801 § 19aB Gutealls Olagly Ga,2Y) OF U] Sl (e piSJ) s
o el e uaid] dssl 557 dgpuaddl dzdl (uSsd dusn Llye plasiuls
e sl 558 3SH blhe prdiasy] pasiial dilsy 8yghud gy . p5xads W93
(2 USadl) il JS 5009 39:Shiw dinde @ &3 Glag,l Jhaul

Glos ! slasdl b 3sShnw digae s gl puaddly blyall pudeayl plasiial 11 JSadl

170



GISL g5 oW @lo o1 U] demaid] Blall Jlomiad 3051 pa3T o Basly pis
e sgisl 039 (puadd] d=] plasuly S W Jled guaid] delidl pusiug oW stk
CiSe9 1995 ple § d8LisS) 03 Lunads Mol 3JSi) pudy . dwcadd) LILLIN 0 (0 diw
gy & peadd] dmsl plasaly 53 & W1 o] e Jelil) 3ol oo Abilote dbeus
Ol

i

ple 3000 layos 3359, dpwnds Al :3 Jsead!

s plehll ah) guad goze Jsl 1767 plejsuwsw $3 Grmsed! sl poo
Iile g 4S8 Bodio 515 o Bgdio (ueis (Bgdio 1w legraslilys AUl
Goiall oo olsdl s3zd] Sl (e S5l G5l Jae yall Goiall logis &)y
olzsly Gowrall (o okl o3l dzgd N> (o dladin dizle) pildo O Ghie
Jas et dzdl zo gloll wolss e Blasd) el Goarall elyyoss (uedd
6O oo dygie doyd 100 e W b d] Olelw gy § Ggunall J=1s 8)lyadl do)o
& U85 slog)l Byl,m dzd O e o))l e &l iwly e ded (] Ggarallygwge
Olle dhss ] Gguarall (o Y1) 52l Juog (Jgudl dylae dysie Oloyd 5 gzl
Jaid qundd) gleddl 055G Cum (] dad & slszV poos dI Sl e 3ss sl
@)l G5l Pl d sodor b ool pulim ¥l S e WIS Hgwgw g3 diyes 43
Boa) e qund glb 31,b o5 ol plasVl 8,0l 56 oe an s as Lid
Al Jos 55 .Bodall U5l Byl,mdl e Ll 3l duatYl Bdlos Cumyguga $
Ol doys I 25,3 Gonall J1s 8ol deyd dmmmy low s OF (S Yy ]
U

171



1767 pls sguwgw 5 S sl blall plahall Lah gquad zaze sl 4 JS2I

oo degian bl Loldy aigll sl & Lunds [5Lb (1878 ple pol aldy g5
@l Ghie s Gsaie U1 puedd! daal bkl uS.(5 JSa)) cadll glel
des Sorall e bages puaddl dnil hiudy dgprst) Jue SluoY Gounall @85
gobl & Bl doys Soles OF S puadd] Hlus gt dgzsd petung.alall sles
oo ) dewneid) 0L3Y) 0l plshall ab O] dysie dys 200 sles s gt Gl
Clog dusd ST Cuomuoly aigll @ Olelbl oda (e 84S slasl Gl CusudyuS
Baseil) SLYsIL el § Baine dsy Lo

1878 ple glwgy § gunds gl pol pldg g 551 1 5 JSid)

172



05! bl Gl § gy Bl e plaseiadl 0B gued gl 6 ISl § et
sleg dood Vedll (o ldgpg, N e duwdl dyasdl (o g sran 3w (Sle (e
Gl jamme Bldloxe UM (o 3L Sl &3l dhidly slegll gy o publl
zWl & dewndd] Bl o 508 (B e slegll hasy (puadd] duil go AU
peaad] dgw 554291 0dn i3 bges pall G 3 SnS Slusl guaddl gLl lin
in Joe o Cuznall @ HlaasY) dzwlg C,«MT W89 s g:,.e,h.ub.e‘ LQJT LS <&:.2.aa:2.’|9
1100 o ST puicall plaseil gy 1992 pls §9.1973 ple § guaddl guball ;850
dpnid) BLAL ahll Sl

Cgmabl Wizl o dewndd] Blall 3,3 : 6 JS2]
dewndd) OIS g3l a3
oo Badze ol Luws dadsis Olgius phisiul (guadd] Gahll L slgSSmss
slool & dolie a9 diwnddl Blall g pusiud G doghl Bl i) dizglsiSl
elgil e Lo yas o3 @bl ol puylablS Gluwshl @ pusadsdlaml oo dalis
=il 35,0 gl igledl B ] doas 5Sgs bl Jso dewnid] OL-Lhl (e dalises
(7 JSa))) ls pé (gunds glibs cgunddl bl Goios «uadl]

173



el sl g1 6
| | |

el hall Gpia il el Ll el 222Y 350 #LL

!—‘—\ | | |

W otdstia| | Wodbdptin| | gasd e || ohidl i le | | i le | |02 63 £ Sle

dewnid) Ol g1l 3y + 7 JSadl

Gl S e Ol
(8 JSdl) Bzl LyisliSs yiblud blall e Yl Y1 duwedd] ahll G0l s
s g S Bgdio g (Sg9cdisie dz)3100d] el byl gt Jo Goiall Labll g
Juag bl o ¥l awy i Sl gusdd] Salall Godio baizys I8V g sl

Gooluo U e Oilsldn) : 8 Sl

174



bz il a0 i Godiogad(1.8 JSid)) (wSle Yo (guaidd] ol Ggaro
Bblio IS s duwedd! Ololall grasd Ul Gouiall gLall i sz le) sth
s ol 8ol wst) sVl ppenatl] ] duSle 80 dlo] Cé 2.8USal &
OluSle & plascwl o0 o> § @odm uSle o dmyye 8uelB 13 I5Lb3.8 Sl
drd] ulSs] Olod) B3z Llgs sy BM GluSlall ode culhas 4.8 JSadl §
G 83L 3l Logas . duSle Lo gl ol 39io5.8USidl pudy .Goarall dsls puadl]
a2y )V ahll dy2iul GUI CBGIB Bylaut) 8:LSUl § 8ol J] 9055 Y CluSell sus
dely Sle plaseinly bl a8yl g1 CBg)) e &5yl 725 (e SSL Uiy b OLuSle
sk ] deledly (ahall Sue pads o dewnddl GlaLdall 0dg) dewed )l Slhusall )
8yly> doyd BluSle dilely Ak Gsue B puedid] olzdly GLSIe)) dgt) ST
bgio dads oo dile ge z9d5e Bgdio Jlsiul (6.8 JSAJ)) digie dzyd 220
b)) ddes o5 dbghb 838) Lls plelll Goure Ui e ] OlsUa)l hadzos
by 9 JSid) pudy plehall 451l paSlasd] ey dgb)ll e bdloy 3lke 0% &
Ugo g odl 1o o deawndd] SlLall asly GuSley gundd] bl Bgaral Lhass
Lkl oda e 02,01 e oamall of 8141 e 8T a8 Jlaszadl wis il euasad]
Oleyd 29158 hrwgibl G5 dasll GLLI sl 62) luws dsb ahll Bas Ol
shi gl plshll Gy blixe iz bes digie d2ys 2505 100 gy b Ole-Lhall 0da 8,
elehll ab (g3 b WIkd Condluzlss Al § Ll W Jles)

asriadVI (35
eadll dadl al

oo~ pdlsl

@W’&Jl &,QI::JI Bgdal L}\»L«s %,b.‘.lapﬁ M):9M|

175



o] d25Y 8357 daaid) Ol L]
=i 59,5 (uSleaog) gl el drol ) puadd] desd 55,1 Gl ks
bl eleg 253 SL guaddl #lall Jlomtal wis. ghaall G350 uSles i (uSles
Gl . ahll Gsaie e Bkl dle 8)l> Olopd G5 deun bl e1ddysdl &
Sz b ddos Glod) puaddl ol (Sl hatus Wusy ddle GleLball 0do
0dn 35 .8 Oluwshl @ bzl OleLhll ol prhas osll gLl slizuly Lialy
054 Low 50 J] dssV 58,5 Jay . uondd] Hlus 25 alls e OloLall dazzs OV
Sl sde pasy 395 diste d2)3 300 ] OLo¥l g 23S § duas O Byl oyl
slegll Cilser e A=Vl LY asdl 555 Lig Galall sb] oo duSiil] untd) dssl

ekl s5edl e
dslally Al el e d=dl) 585 ddb 10 JSa)) pady ool gl
Syl ol 8,0l o Lzl slagy sleg Jamiwplasaad] dgw 509 5L
slas] o) gLkl S SIS ol sgwl Ok ekl sleg Jlamialy 393,b) s 5Se
sVl glblliligs. puntd) dnal Coos Al Olelu & polsal 5 U] 4 Jusg Ol
Stz aS Al dgws hacwo gub Slaz 548 plehl) Lol dodll o Blaxlly cllis
B> Bedos 0Sg abll dihie o guadd) plad¥sSH GSle b GesST e
bl M1 Bukl Usb g3 8)ledl ) polie Stadly S § slesll gogy di3L3)
359 puatd] Al Gzt I o] dzlgs IS plahall disgis dueS latocdalss

sl Sle-Lall 110 JSCal

A8 Slge s oS Aggun Slig o>y Flb) Lwld Uadhss 11 JSi) pudy

176



Gl e sl 91 Byloedly dosd iz b W LpguikYl (399 ssall B)sll (e dhad

Jloszadl aie alsdl

110 cm

145 cm

o) ) adass gy i1 JSa)

6955 0uSle 13 el 1.12 ISl pudy 1535 ghdll 939 yxis $3,5 pSle 93 gl
oS 835y § dess delo e alall sleg g sBY Jiul sqdll deal 3555 . =i
§ wSHls mrall b dls 3oume pueany y=ibl g3, WSl 55 glbllimns
oSle gial pecdVl Blisl dislaoYl HL3Y) Olosid bdY fovo (Al Lo LIks (J3ill
L) &) 355 o0 oo Lhls 8y5n @9, Sl IS Sueny =ie @S
dena ] O-Uall.Lo 485 4235 15 JS L) duogd g slegll Ly aolon dhs e
Sl dsdlI (S, ale 8limmg g by Ll LgiSes laz g3 (315 ghadll I3
(212 JSa))) BlioYlhs ligd Bus dgad Boylall §553 ledie il §s <legll
posl Caze 13) Lel . OleLal ode Jlamial dis Sgul sleg alaseul 639 52l oo ()
OSad dadsie Blodly Al slsgll de 95839« SLL) guadd] gleddl (o 1S I
SlasY gley oo stht ze 5SIs 0g) §3 slegy plehll e 3T deS ab Ul 0da §
B)ELL muwsY) S By aSiely gkl 3 puSley gLl Slig. gl el il
W3 Cuo (0 e Jled guaas dy pundd] d8Y 855,41 dewnid] Ololhl s 20
po. dewodd) di patune Lt Cillaty 1igdsepuadd] @8gayst) polus aSU Byl
2oVl 2lls soibl B)gll e JolSIL dmio S Unuus 354 3.12 Y|

177



=i 69)5 oSle g3 CLJo 12 JSCed)

e leally C¥lol e wasll LS5 Ogizs doMl &Sy EolS)s5isl Gus o3
Bl 56 o L)lyed) el olsd e Buaiebldulyd! bl (356 #lb <)ol
Ol g § #15,7 5 72,8 o ol dBlall 8:lS g blg 78,1 9 blg 20,9 ou ol
& 7352 J] 73,05 sgu> § SOl guadd] alall Gadlio & @Blall plasial 8eliS
BelaS yuuniiy 2157 J) %2,8 Blas § A8 dewadd] Bl Olslb CSE o
ol d8Lo] Coonles LS dpunnid) dsY) e pllas d8Lo] wis AL dewnid] LU
BeliS yrannss § cdxalS) 8ylyod) 51 Ao S5 duwluwsd] 8ylymd) (3550 Lo 1yl (23560
ondd] dzal Gle wis sl e XAy «le-Lbal

L3 Wl os plozadl oyill eVl pamy okl o3 1l ® g8 oo 3 glb
0231 5 gl (58, iz Vb Wle dsele (o diaYl sl 113 JSad! pudy.plusa)
Az 33 300 (o 5885 Jel 8yl Oiloyd ] gl sles o S 3 £ 95 (30 ABIS psuikY)
092 oozl s § Mib W dingy Olizg alal S yd b pusutuds. digto
Blal) Jup 3 GSle ek b o Sl duwaid) Blall Sloul 35,00 2S5k
oo Syl adst) Gsz dedieul guad Jiyd Sl guaias2.13 JS] pudy e
glo sty dewasdl B 5555 o0 SIell 053 - phaiitlly 5l alall 1Y uadd
Balsrll 8ylodl .y y5l dalaill & g gdge cleg Byl doyd @) dolasiiul (549 e 10
dihilly (OluSll B39z g @ambl puauad oo JS @ Layb b g sl gy
Bleyy Jigyd gl plasiul oo Jlomtad) disdowadd] Blall BLESy puaid) Loy=ll
ol Jlsi] ] 6355 w85 ddle 8yl doy> e 0553 Byl A wis 8551 deills BpS
Ay3d) dhddl § dzlgie oo

178



N ’?;
E "4
< £
.("l.q '|'1'

i3 855 0o Al b 1 13 S

JSad) bl dasye Llye 9 eoylin 2oy iyl gisel) dunydll (uSle OS5

hualy G881 ez Jso YN s sUYI g8 s puadd] 550 55 puSIel pody (14
Blasl) 42808 Jojme 2l Gsdio Jasy Aglhll praw Caod . i) glasyl (Ao dloe
o Az lsn il Buue 8elaSs Uik 8 glib Slig BIs dyslol (e il e32) e

[~

Gl die

e Yl e

3Ly T g Asall Jo 8l GuSI=ll s 14 JSCad)

8rile gt deads OISL
i) gozbl 5o @y Sl e Byl Sy Bl e dpwndd] GiloLlall pois
le Jlail azgs ¥ BLL je guedd) Gahll A GGl ol geib gl ]
gozchl & Bsall 8yl U5 oy el o Yug caballiSie me duSaibl puadd) d=d

179



dena s OLhI 0 1531 0l 63 .8)hedl JBG dawlsy ekl pud J] (guodd]
Caodsital sy dunadd] d8ll 355 plgil pluall pasy Hab WBs .4yload] OY Lol
oSle OIS dunds Olrasey ghill (356 (WSl OIdg doaud] dewadd] Olrasdl
L liS) quads mazeaS slogll o 4858k enlY) Caodsdial liSy JS2dl y=de 3,5

(15 JSad)) duusd]

L

3 1
(2) A% &lghwl Bazxe 93 (1) y=be @3)5 oo 93 File p& tl'“b 115 JSead)
(3) phwe goze 93

Gieddse dewndd) duyulkl 2o Oglisg da3lnIl blew 99 dsolz (o Ll 15 by Oysb

Ll 55l § Al duyie dadseiad &3lye (32355 dbiwgy D930 buwas oLy dsUL]
obedl &l Jawggdohiue duwad Olraze (o 055 (116 JSN) i (o
oYl Gles b gladie Gsles Je gLl ggron 3l Coh oo Sle Jostudl
)yl Caolil (e degamme (& Bilese e SBU Jawgy il dsil azg il
s @l gualls g ol 1 5= . aball eud U] & 5ab) Qs (e 8,2l Ja I
od Sy Loty ikl gl doxhud] dosUl go65 . pamod] A4S eleg Glstul s 80l
dzal Ols § ads sbxs¥l oSg ¥ il pladl 1) dewd))) Qsall og.d Il bl
& Uikl U215 0650 Jastandly cpunid] deil @os by Y g sl 1.8l o]
G Jlod § el ile pd Luwd Lk 2.168)5a)) pudi.d)ls mesbl dog o
Jeitst3. 8yl yod ] (0 353 <=LE>.3 098 @0 fo 1,7 dolng gund oo e Jaitdns o3l
ool Jledd dyyled) d36 5801 olssd] e Layl Gaball B2 e g oill T lsliS
Jloszial 0B «SleLhl o 655 ¢loil 2o LG opamatl] ulze J] d8LEYL Jastiudl

LN

180



8ylyod sl (2,553 pe iy LS ddled ST dlsony g)lmdl BLudl ma 8ylymdl L
Byl o S ey dalSie 85421 0de Ol8 1de (e o)) ey . punid]

8ol e dewoid) Olel)): 16 JSCid)

Sild] p dyyled) Ol L)

UL 3 oy b plas slas] 3,z puaddl dzal Jlostiuly Gahll 8,58 Cjgles )
ALE. Ol (o waasll § duslaiYlostal Jol o 8yl,5d) adgt) lanise Bl ol Uy
ool guhall plas S5 05 W3y el § duwed gulhaasST JUL desw e i)
gl Ll ulesS Lolyy dmalzg Juadl blsed degalST o skl (117 8).all)
dmil JLiille 84 (o guhll 0sS AUY dop @ Vow LosleSall Jlemialis
podl § dizs 38500 J] Javls 2] pllail) (S s 650 e alall gy puadd]
390 § puadd! §555 Leis

bgiow (217 8yg.all) 2009 ple SMosl quaid] phll Lol w Jiahlale 45 §
Blally ab plas,ST Jezddy puaddl dssl bLEIY Bk Luad lraze 73 o allad
55109 Judzadl ST @l Bale Luesy 1,315 50000 I plelall ala) bled & denaitd]
§ dewoid) Bla)) oo Solatudl U] walite JSio wigdl § Olucwshl o lopes (295
IIBzSllasulhag Skl 0l 5 ey ol BT Gilolasl b5 LI lysullas
Il dgadll gedall 3yb (e s hhg palsesy dpundd] B Jiuds (03] Ololas s

181



edliasl,z5lS 3600 asd) puaddl dssl pladl gy Bl o SpS OlaS llgius
by il el gedall siw gudall 5 e pleslS (AT 100 o s Lo 8529 Liss
SMos oSle e duwaid) A2V 555 .8,08 dlusY plshall Lab o bsis dols (=0
el o dyste dzyd 600 9 550 oy GumoliS e deyay el dded) 8yl Jin
Syeialy 3559 cpuntdl 8, g Hlyatul drwsddl Olroshl H3u5 (JYI undd] s

JLaal 83ae] e puadd! d=il

at.com/worlds-largest-solarkitchen-in-india hitps:/iwww .thehindu.com/features/lhomes-and-gardens/looking-up-to-the-sun/article 3609706 .ece (2)

L)l § ) § dewnid] BRI pullas 5ST:17 Hsall

dsnaid) O U gl G 35l
Blos ze low] IS Gudladl e 808lls dwoid) O-Uall LeloxY) Jedll O]
08 JUs csluckl @ Gl pdass JSTy Ly 81§ e dmdloie LAS x5 dojlye (b
ozl Ole-Uall Jas. )yl BBUall (33555 allas jshats () dadid] Ols-Lhal yhas
e &l BlaeYl ey (o3l Bile s e oyl el 83a=xbly ziall &
glball s1oT Glsladl 3 of sl Ol wis ahall lllastinly pows Bk dle Ol
0585 Lodis . guaid] pledd) dzhial] deglall S IS Sl 32358 09l (gund]
Bole] 5Sg ¥ G olun] o g adan i pleball iy dshiie Dlow dla
wuad glb pshi dode dole dla JUby duddd] Slugll plasiuly i db

182



(wg)) Ozl Ghwsll d=lall dihill Geoy wame polyy Whas Sl ol
0550 BluS pasiud) dymbl Co) dasitwly guadd] Gabll Gsuio i easans
Il L) @Sesladl oo yolie 89 § i bl 56 il slasl By &)yl
Jieidl sy Vg . ahll 0yles slyzg 955,01 85,2 Olaryd (wld Gaob e 00355 Sl
Aoy 23 © W33 8yl doryd SO el § 0N ladl (3558 G9dug 235l Sla=dl
Camy (Ul hatin (] slus dusld] deled] (o qundd] (33520 sleg & 5ST dygte
deludl Jslony OUsSLI ab 039 adaily duslsdl deludl e 2591 aesdly 559 =3
Il 727.5 dewis (235 pllany gl 3slaS Wass 039.C0 301 § Dyedl 8y),50l dolt)
8lymdl (2555 plss duvgumehl S3laudl (33555 plas :hyolas FSYI (3ol dabasl (s Olegs
sl dilo Bl Bylym deyd 28y oy edlaguny dy b duguuol] Bylymdl (30355 5oz Al
Adle 43U BUSy LualsUl By)ymdl (33325 s juatys Aol e J] by BlazsYls dble
/ JszskS 350] Juas 08 dielS Hlgadl 8y, o (s555 I dusbl oMY pusuds
Dygie dzyd 120 J] 80 (o slpail dadiy e

dwguush) 8ylyod) o35t o (:U::_a & %,é.l::.” Bgduo : 18 JSLidl

183



Ml gleiy

Bl oY Jed IS ol e SIS Lo dlastias Lislin Mols puaddl dmil yuss
sl § punid] @Bge e Oldaso d8ym0,aY) Cllaty down i) A8l Jlostal § oSty
ozoode) hed e Jomy 9998 delie oo Sle il pleiYl Sudy glas VS
gz § Olelayl ode bas sladll § Bl ge dle SlaSidary psska ]
150 Jlso dlue @had usy gl s o 0 de gy sladl] e Jaxsy Slalesyl
bly 1367 J] Juas 581 2y (g9l M) gyl qunid] pled) by soskS Osale
Jogis puaddl go Bylionmo ez (Y6 - gunid] Colll auwnle s @505 /
s Gl Ol ) &l pre JSi das Il puaddl) dssdl Bl e Jdall
Jlsbl Calisg (2,31 ] das «bg3sal] (o Slogausnd 18805 0ylzely gundd] glail
gdil) (gubliziag 450) gleil) dalisk) doghl JIshM) Blall 2355 (auns -duzge
& dysie doyd 5500 ) e gleilIdyl,e doys (19 JSid)) duwnadd] dsill Gy
d=ilg 7485,k el Jig Bl dizge Jlghl sl ddle Oloosy Bl elase (uaidl
oY 3eloxt puadd) o disd) d8Uallg 76 diorwiid] B8 dillg /46 <l pasd] Caod
2V dzg e Bylyodl youas 00y el yasdl Cuos dsil sl G

2.5

[ I
UV , Visible | Infrared —p=
| I

Gkl
o

ol a2l (348 daad) A28V Capla

=

%15- fa 5250 5,1all die 3 gl aneadl il
£ 11 / v

£ o ) e e el LY
E 2

E 251 Absorption Bands

H;0
3 COy H,0

0.
250 500 750 1000 1250 1500 1750 2000 2250 2500
(SiesSea) sl 5o

2V dzy e puaddl G ordss halase 1 19 ISl

vt sladll § ozl B o guaddl plesdl e 735 ge Jiy Y b puSan
gleil (o £15 J] 10 o Lo ssmdl B (e 0939918 059,501 duwST 3B <) 5l

184



doS ol § oY ol (20 JSedl) Bl gl J) s plesd) ddy . guntdl
0588 O iz SV ol BN o 50 23V b ] s I (gunid) gl
Baye so / bls 342 o) seedl MR gkt ) Bl dueS awsis glo.pleal
I ] das O U szl U] (o S Loyl punitd] dsdl syl Chatio
Blow Jsbl puaddl dzal 125 3V § dadsie puaddl Cus psdl lgis Llu @9
Bos s 23V phaw olily GV guedd) pledl Oslany JWls.gszdl S o0
Jls=se 2V phaw (] e U 1dunedd) Blall ga8Y) asdl . gozdlslhaglly uodd]

A2l e 65508 g %o / bl 1000

58 dasl 2 et dasi
107 L":"""‘ : 342 W/m gV
‘ s ’ wa
ke e
[ [/
gl

0 ]

o

aa M

168

By szl BN o diwoid] dBlall daS m3g3 120 JS2l

IS gy (21 JSI) ALl diw UM solian s & pundd] Js= 2 595
goizdl Jloddl sembl e JSig .onadl] j9mme Joor dol 24 § lgunds Jso dslS B39
Cob Jubl e . unddl Jso (2031 Hlis Sotun Ao $3s0s olos] za (23°27)) dysl;
dl Cwall s daswshl OBLSY e Jobudl 925 puadd] o= 2 Olygs Jlsh
ouaddly Jloid) 8,801 Chas § L BB untitl] Bke (553 esliid] had UM g )
sadl DM gl 8,80 Chad e ciall i b clowd] § laz Wl gas3 Y
oo Jobl el yuass puaddl sov Jgmeig Jloidl 8,801 Caaiy gds)l puSzaly ciuall
dpdgasl ] 08 gleddly Jleid) 3,501 Chas & JLUI

185



seaidl Jgo 23V &S, 1 21 YS!

b5zl 4o 8,501 589 oadll 55 @ slowd] § Lol puoddl @89 Iyt
29 o, Olelu 65 lagy 365 By Al puadd] Jso Lgzle) sUST dals dilade
JIwisYl Eamy ggradl MYy syl ey Gavall CMEBYly ma )l Jlasl
he e hoges gled¥l 055y it 22§ hi,sdl JlsYly pule 20 G ma !
dis puaddl gl Olus g - JLls oY1 8as G9luSy deo) I 8,501 US & slszudl
5998 21 & asall MBI oy . o0,=)l Jasd dulueSal Ligly)l gles G ,alall
s YOl ] e e Buslsio 0553 ladl Chatie @9 puaddl dsil 900 (2,3 Jué
peadd) glay) Jlodd! Cadll Caos Buslgzll dndll 33101 Je1s SbULI & 10T puadd!
oSS 0 red 21 & gsxidl MBI Grasy JlazeYl G S e el go Spghall wis
Spalall wie pueid) glasy) L deleik) gled) (o dubtun ) Gad) Hloe go9 Uikl dsl
Jlazel § eld o S8
o)l Guaddl @Bse Wusd o @Bokl slisl § puedd) 56 plasiuly gl
dol oo Oleylly GG puail) 48Ul duaSUl o) dage Ologlsll odn slowdl §
05 od duunad OloUb 4o sl deuntd] Bla)l dobas] Cotssl ikl duz gyl
JUL Gy sl § punid) @90 i dasnd § puondd] Caawg gliS) 305 s 090
ladsey Sl dglillsa puadd! glisy) . d8Uall &Sl 0uds (Sgs guadd] glesdl oles]
dl @8V e 2> 90 ] dzyd 0 ey (22 USa)) LAY sorall o pundd] ol
oo JSre 6 U1 39asdl S5k rbradl o Lot U1 &yl 9 undd] Canog.sload]
ozl JI°0 o dglll oda Cglz - Jlod goges)l Gotudls bl @okls pueid!

186



Bl ] desbesy 0yl guldds ISy dalen] 29

Caaudl = X
Jadddl gy =y )

o] § @ la)l o] glisyl 22 JSa

ouaid) jluo Jadass

) O s il (o iz OBT § Condl dad ] B> ST S Lhaills
G punddl 2855 Mis nownd § .38 0yl wis aiy Gl Ge SIS Gl
Bl Joddl o puadd] 2855 o 39 3,8 Lozl @ Rt B Cgindl
G el dsl oo a8 sl e Slole dus Ghsy e g8l sl § ol
UiSlye disde § Wo Joy 4518 cpuaid) glisyY deawtlly Lol 90 & Lo 850 BT e
ISl iy deyd 35 Juay sewnd 21 33 5098 21 § deyd 82 0yu3 (gadl us )
ety 55839 omle ,4dY (Al CBgU (B85 (iSTpe duig puadd] slus Jadass 23
.Mbg

peaddl gBge 235 LS wyasd LSy gunddl gliVly guadd] Coad plasciuly
o 358 slodl @ byalls i) (6,28 (S ueaid] Hluce Jarhss (nos diud] SN
gLV gogasdl Hembl Jig . piSThe Ayl puaddl slud Ualasees 23 JSEJ) pady .2
Coodl AN somkl Jig slowd] 3 8r8ls 90 dzyd ] 0 d2ys o el gund]
dais go ) gliyl gblds o) sl olesl dzyd 180 go Jahixll Sy . guadd]
bl § punddl @y 1 oo Cand

187



a0° 21 Jun solstice
5 Hay-Jul
. - 2L/06/2015
70 21 Apr-Aug
- 2202005
60° -
21 Mar-3ep equinox
Val
3 0
:‘E,] 21 Feb-Oct
O oo
21 Jan-How
21 Dec solstice
0°
20°
10°
0° i i
200 40° §§? Fay o0 ;/’120" R I T za‘q% ga0° 1, 7607 Wio0? 3200 340°
" ll https:/Avww.sunearthtools.com

ui’SbA a.uJ,L M|)Lmh¢bbi§:23 Jsed)

b8l o) gl

Ol Les ol i Lalilsy ) d8lall BUS (o)) e o ] dsesl &9l Suss
=2V ol go walzil] phaadl O dy)lgs disles] 308 YN U] by guadd] gledl
aleibl mogll 13n o gl Dleb Lad 13]9 24Sd) - g5ail] dBlall 43S o,mns
o dorlun Buiorg JSU Bl GBLS 25 JSad) pudy. padsws d8lall d8LSy SeLaYl ol8
L3lsrl) d2sll Als) @5 Jlodd) Chadll § slgzadl s wiesST a8 023V e ol
a8lall &S Wb pasess SST dolus d2ill Ghss Casy

= 4
«_‘I;Lah Jad

=
e

\ SBEN Joai

dd) Al dpnid) dni) mo dslard Ukl Lolo3)l dogll b g : 24 JSaJ)

188



il
.""-\. IF L I:f' el Qlal o ALa8lull Zueadl) AaEY)
" 5 -
5 PN B PR S T P

11;'*';1:* , e

ol giny) das ) s s

1m?

2m?

I e &8sl oo doluan Sasg JSI dBUaI d8LS 125 Yzl

dewnid) diY

dl digias g3 23V g e dyslyed] Blall gud )l yoabl guodd] gledl s
denans§ 2 b ] i) 0 8Lk =i itg L) guoid] gladl: polis B3
3ol demadd Bl Slaid gulad) 3535l sumg oLl g5zl glesdl pasd)
258 Guaddl is 2 e @bl oo gy e le (¢l dhulgy A=l oda S5 &3S,L
Bl Olelea¥) slitwl clowd! oo dlae o 2lll plaid skl bkl glaidls. Mo
oo 750 J] Juas O oSg « 2 prhawgos dgzshly sl Ml § 8 dxikl d3lall oda
JolSIl &8l slowd 2100 Juas 5 (3 § dddsxio punid] 0555 Lowis JSUI glesyl
Olpoedly yodl by dam ] dd] duSisd gl puSmibl glasyl go CIWI Canally
oo oSl 953 38U comaddl (0 8blie pudd (2331 ] o Ol il oo Calisys
SVl e 6,591 @lsblsl GLbl pasy J] puadd] dzal das Of oSg Eus 555 3las
(26 JSa)) Jszadl @ge (] Juas OF Jd)3T oz (slsl poall e puSis

‘311;_\;;;"1 o sendd) glaiyl: 26 JSCa]
ikl gleidls AL
oSl glesyly

Sl el glasy)

Said) g lay)

189



MPIES]
oanS § plalall slus] & 95880 Lo Sy duuneid] Bl pluscialy plahll gl iy
ol § oslezsl I Lo SUgeg8 sl 8)u5 JSid Jslodlas Ty alidl fledl olaly
233 e SST Wl sty g i L)) Sl 3L 52 lood] ot S3ume U
Lol Gl & Osdusy paie OLE dbudlly ahll 28Y e85l Lo e s
oo QWY oo dbl 8y o 0g39)) as (J] d8LaYL. Ay ) SbULI § saalames
wast) oMol SLladl ode Cudsiwly) Lgiw &gyl ey deodall Juolod) Oilalse
$ dwdlsis dewaidl OloUall dalSis el aa)l pudell clis] dg35 OSLIL O &yl
Jo oLyl Baslull Gleg (bl blel QIS duwlly 4355 LT Y] pudall bls)

Ay dlas guadd) gl Jlosiul gewss

69 § i) Bl ahll LesliSS @i o3 dubled) guadd] hall dimaz o
Il 14 ppall 35 W1 34 wigll § dedseal] OloLall sus ool1993 ple Lilys § .gd
B ahll G Olaldl 0de OlagSe B)b (e padbl sl esl J] S gz s
785 2553 dosSaddl o Sy 03 Camny (1982 ple die i)l ol (s 1552 duanadd]
Al bl ploa¥lasgdly GLYs Cow § dpwntd) BUally Joss I abll 82
Aol B9 )l g o) ST Jebyadlly csluidl) dsaly 8)lie llaty (gundd]
Ol dse oy duwadd) OLhl Jlosiwly sy Gibsl ¢das 6,51 4ol oo
JS e ozl ooVl (1o dle doys wdgis HSearidrSh pusitud] Olrlus| @33
CJM.L'
)l § szl Blodl § Susaz b disyb pled] @ Loy dege Jasiall &1y
Lo J3bl sty Lelysll dosdl @ bl Blis b WL syl alall Olels JN
ddos 055 gemiians Joleslisll dadle e Qliabll pus Lzo guadd] gl dzzs
(bl 100z Golul pilins plalallypas) Sugae diyyb Jlss] 0] ikl ol gl
sy U8 Slusly Gkl adasall plelal L plisyld) ds s guall 4Sg Y gLl died
el gL B aillne Bseall jpam Wi 4y aldll 5SEY Mied Olsluy gl
G sludl Juass ¥ Soleg. il gl J] dLo] so dy MalS Moy 9,20l
Joul e Jpasdl 56| e & pasd] bkl (o wasll Giosl dudy )l Olseizl
goo & eludl &3] Com 1y dunnid] OlLall Yo 8,50 Oloxtin el (540 gl

190



gyl gub § La sl hlis o (Sey guall ddome dau Lab S5zl plasiuls
Lol do Wl CYSUI Joo Llone Oloslblis Wby LY o dalisey Buyaz
(et gl

3Lo] E18 TS daydgs I Wlsall pul o dpwnid) Ol Gigud of)
340 S Ul 18535 Olsallpatll (o=l oo das Wl dovall JSLabl e cLadlly
Ol plasea galy sLaal Jf 1de JS 638 b DLl Blizul o dodly dgdgll e
A8l doghaill § quadd] alall gad disle dulw L) 3B I BTN 3 Y] dpwcss]
gl deacdlly o i) pudig cplusiad] UB (quads Flds Gude 4 0 03l Lo lgpa) Gpall
bt b I Ol § Jbsad) dlge deweddl Olelll p850) Slgmo dis
059 Ao douwnds gollae el b S Jaos e 8,08 b OMlel) U 8,8 a4l
Sl W1 e daetd) SLLRI G 35 Lo asiaigl] @ Oladl 9 LS sl

&=yl
R.M. Muthusivagami, R. Velraj, R. Sethumadhavan; Solarcookerswith and without
thermal storage - A review; Renewable and SustainableEnergyReviews 14 (2010) 691-701
Hasan H. Oztiirk, Experimental determination of energy and exergy efficiency of the

solar parabolic- cooker. Solar Energy 77 (2004) 67-71)

Manukaji John, Int. Development of a Solar Fresnel Reflector and Its Tracking Stand
Using Local Material, Journal of Engineering Research and Applications, Vol. 5, Issue 1(
Part 5), January 2015, pp.22-30

Roger Bernard ; Construisez votre cuisiniére solaire Id-Solaire,http://www.idsolaire.

com

KlemensSchwarzer, Maria Eugenia Vieira da Silva; Characterisation and design
methods of solar cookers; Solar Energy 82 (2008) 157-163

N.M. Nahar; Performance and testing of a hot box storage solar cooker; Energy
Conversion and Management 44 (2003) 1323-1331

KlemensSchwarzer, Maria Eugenia Vieira da Silva; Solar cooking system with or

without heat storage for families and institutions; Solar Energy 75 (2003) 35-41

Blum, B.L., 1992. Solar cooking trends a preliminary report. In: Pejack, E. (Ed.),
Advances in Solar Cooking: Proceedings of the First World Conference on Solar Cooking.

191



University of the Pacific, Stockton, CA, pp. 32-36
Samantha NhiHuynh,Solarcooking in Namibia,Assessing the performance of a
parabolic solar cooker; November, 2014, Lund

OmotoyosiOnalapo Craig; A Stand-alone Parabolic Dish Solar Cookerfor African
Conditions; Thesis of Engineering (Mechanical) in the Faculty of Engineering at
Stellenbosch University; December 2015

N.L. Panwara, S.C. Kaushika, SurendraKotharib; State of the art of solar cooking: An
overview; Renewable and Sustainable Energy Reviews 16 (2012) 3776- 3785

A. Lecuona, J. I. Nogueira, C. Vereda and R. Ventas; Solar cooking figures of merit.

Extension to heat storage; FORMATEX,2013.

AmalHereza, MohamadRamadana, Mahmoud Khaleda,Review on solar cooker
systems: Economic and environmental study for different Lebanese scenarios; Renewable
and Sustainable Energy Reviews 81 (2018) 421-432

AbhishekSaxena, Shalini Lath and VineetTirth, Solar Cooking by Using PCM as a
Thermal Heat Storage, MIT International Journal of Mechanical Engineering, Vol. 3, No.
2, August 2013, pp. 91-95

Neha Garg, Noor Danish AhrarMundari,Review on Reflectors for Box Type Solar
Cooker, International Journal of Engineering Technology Science and Research, IJETSR,
ISSN 2394-386, Volume 4, Issue 6, June 2017

HaftomAsmelash, MuluBayray, C. Z. M. Kimambo, PetrosGebray and Adam M.
Sebbit,Performance Test of Parabolic Trough Solar Cooker for Indoor CookingisMomona
Ethiopian Journal of Science (MEJS), Mekelle University, (2014).

Elamin O. M. Akoy, Abdallal. A. Ahmed; Design, Construction and Performance
Evaluationof Solar Cookers; Journal of Agricultural Science and Engineering; Vol. 1, No.
2, 2015, pp. 75-82

SolarCookers International ; Cuiseurs Solaires, employer et apprécier ; la 10°™ édition,
2004

Art libre ; Le cuiseur solaire ; Version 1.0 - juin 2013

https://www.thehindu.com

https://inhabitat.com

192



JUA o duglpanllg dudyll Glalioll Upda
CLLLI.Lo.uJJ| dasUall polaAiwl

Gbl gz § Oolgesy &3 Ao dulys

Goluss L) wes jeS Wl SlwVl ¢ slus
du yb) dSdad) b YU ol oo dsol>

193






o

ua:z.l.n
: doudll

Rkl & Loyl el Sl sk

Lol 4,451 elind dolzoyl ,BY

Ly 3] & A )l o0 Ul

Cyihl § douzuhl OBl 4585)

bl § dewnid) Blal SBK] ay y=3

bl § deoy ) Blall BUBK] y y=3
Lwnid) Bl Gads dawlgy do,4S) 396 b9 & Buatme duyio
Ly ) BbULI G <580l OololasY plsd] Gl
dnnid) B 3odat dawlgy & ,45) Tuse
Lkl &,8)1 s

slgasy &) E3 OlolamW e
Lsnn i) B Y 80| 055

“PVsystr Gloglell ol plusciul

PVGIS dhawlsy gunidl gled¥l ;3085

1
2
3
4
4.1
4.2
.5
5.1
5.2
5.3
5.4
5.5
5.6

5.7

dél>

gzl»

195



:asle

Lglymually duds JI 3bLL Jo s doasius Bl o Slelsd] ddass colS Wi
1 V] sl duiboll 8] g loasy 13y pasd) lyasy e aslad Ll =l
I Joaidl dyg,8l1 &y 54801 gl Jadsdyg Al BbULI Sl o 45,4801 puasss 03 93
Gas 31,k o8 dudy dihie & 48 354 eyuiit) Jalass «Jasdl i (3.1995 diwdills]
I b5 Cum (e 0yl ougd G pledl OB Blewd) o §9 diwaid] Bl
LslonT sy @ 450801 L 15 Lo Il L8] I s Sl dlons & i Ji 133108

an2hl Cgiz @8 Gl “Colgesy” Gawd d,8) deghl dewnid] Blall 3ylse s
shovall Otz Ly 8] § ddy )l 3bUll 4uis dyslymog ddyy dihis ] exs Gl
oo laddls gz Gl duhal) LS hlas) 8,59 dils oo =z bags 138l oS!
dubgll il byl sk e DSl gp Bylie slyz] Jol e ol 328 By
L3509, Slasakl o OLY dewnid] 2l Olegame dhaulgy &,y <l oSl
d I sblel L3l OlolasYl L) ling slolls LSl Cus oo Almdy dBoige
Aygly=all g

: doudll

wased ke 1.6 & 545 dedldl] sgisdl § dBUal flsd) Sl duwcs )l LLAAN u (30
Coi L8l & Osdusmy paie 1S e32 [1]eb S e Jsasdl odatun ¥ i)
Bl o )l 58S e @ o 4 JUeS bl Hlasl @3 adly .S shall
Fboll eSUI U e (PERG) Joaid] dy9,8)1 &y 5451 ol 3diBg d8lita] dusel il
38T d0,85 Jame Lyll Bis AN e s3I 5 (ONEE) G il pdlall elly oL 45U
0o bl 8yl 0l jyual dsdlly o3 U89 .[2]1995 ple & add 18 % Jolde 98 % (e
Jltiad] @ =4S Ollizel ellig Gl o pid) lall sl sy, ibgll CosSLYNs
0569 -didy=bly dodd] Buslud) a5 UM (o dedy SY) I (o dpasll & JS g
pads &S Juse L) GII ey 391 AN § 1S o J] de Wl Oylodl ode 1SS
Ay 3V Ol desloszlg dyoladVl dusid] Sszy Lo g9 «[3] 38 % d9u= § L=l
«Wslgasy 25 D58 dewad plglly dig)3 dihie dyeS Hlis) @3 Sl lin @
L ,8) & duy I BbULl 40l dyglymog dudyy dihate ] ety Oybl Qsi § o83

196



dpunid] Bl e doimy Llal 4 Bdoe gdsé @3 ol oo @Sl shymall Lgiz
di (Sey dyghmally dudy )l 3bULl § dislhll Olelusll ddasd dd5.09,48)
sheall g Ldy 8y

bl § A9l el ) yshas .1

Gleye e 1995 ple U8 0dudls o3 Al Lygydll oS bl el 2l
Owsd Wbl 1da OF Y] (18 % dewcs 45,45 Juse « PNER IT sPNER I (il
(PERG) Jgaddl &y9,a)l &),45U1 gl Judi3 03 g (1990 ple Chatio dio 2S S
Olgiw 10 d=y 88 % 41 1995 ple & 18 % oo dyg,dll dy,a8d1 Jume 28) (e 5w g
dsz dl bl oakll malinl e oSy U89 ([4] 2017 ple § 99.53 % glys (2006)
By dilogabay pae Lisés dile Olslyz] 2010 ale § % 80 dgue § & ,a8d) dwd
L8 5 03 s @35 slle Layud dhwsie dilies ol (e Hldel5 0)u8 Sl
435,01 dBlall 1853 03 (o § esliaS) ] Jsos)) dolSn] 3L 30 dpndy dleawsS 43S,
o1 3Lkl Cllall &IS 9 5L 5480l 859341 e 658 (golsl Sy dpuni) dBUAI pluseialy
Gl gl ok Jgog)l Al st ol 43U blis § Lgas ais <b,aSUl (e padsll
2017 pleg1995 ols oy Joaddl d9,8)1 & ,a5d) galiy Hb] § =L Sl duws 55k (2)

. PERG A Sl —
— A3 gail _
-1

sdiae —
- ONEE L———  PNERN D]
AC.00, 3, E 39043 L — R
2017 g3 B350 e “Aza
ADTL 5s E 3663 esed - Ala ol mlmandl —
el Algatl
A TA0 et -
Aol o sl A e
99, 539% 18 %

Lglymall 9 duds I élol.«.u a.)).gi.' Lesﬁlbl \03 U,Jl &.nbf.” = C“b%:l dli.Jl \o.ijl

197



[% ] ialls A g Al Ay gl Aocis

08,51 99,15 99,53

B canaliie 98,06 98,95 9,4

70 53
/ 7
60
52/
50

A0, a5
27
20

20

L
22
10
0 T T

o e = 2 o 2 = o = = 2 2 = % 2 o o ~ - < - © ~
E & 5 3 a 2 b3 g 3 g 8 g s 2 2 = o o bu] 1 a = i
E a a a a g S s g g s g g g g b=t s ] = s b= b= b=}
3 kat 2 fat bt 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

2L 8 dess Hshas 12 Glud! o]
[4] 2017 5 1995 0 Jsadl dyg,all & ;4801 gmaliyy lb] &

9, &y ) ol dule ¥, .2

@ Ale Sy pole ke Ohgud] Cilise e dolen] Olnss Sus 6,81 Cépe
a5 481 BT i dbolasd) jasls dyshoally do ) FbLbL Giesd] Bayb guuss
Adolgdsslamdyly delszoY) Ol grud] Calise e &g,

Gy g BN Ay g AT L BS .

P ENIE. | IR MV R 3 oAl g gioaall e oeladad g ghocall e

Pt DPEE N [ P e - e -
Cpat FET T R R
et omilalgall e e Els

TSN - % IV I S 1| Jaa 2 cadiie elmal o Al gl
- < 3 = - Jali [P A Y

P PN R Nt | AJ_‘_{:JI P 5 _yual e g
Jeear Lae a0 sl ) md g k L .}c-_-ﬁjﬂ T
ER S P P g 1 = £ sl 8 Al
R e \ + 8

JEla ad sy (B A - R AT 1 = {_‘___i._-_..ﬂ"_yl
A lma Gg @M el X el gl aal G e g
- el sg<lh SIS g gl = gyl sty TSI Euailly

JEAA Aol ¢ g puall 3'_5.1_1;
o et | I PP

Lae Sl o Bg pln puam’
Bgmgll deen polas il 8 amls
Ay a0

198



L 8] & das ) sl Sl U= 3

Bgmle OBWS Jlo Caon dds 31 S I8 lao ki & ,a80) Juseyis
Lot (b & 17 % glo &5 Juse JUb) doew e .4y 3Y) Glald) Calize
4y 8y 8@l § Bl Do yuss WU . [5]0s0) G 82 %3 5lsdsd DsS § 59 % gl
Ol dusus

iy oz &Sl shymmall § Ay ) Bkl OIS dewidl dnal ST mooll usy
LSl BLSUly asll 5ea5 3blio & 2014 ple & obyeS o paie 82 % Jls>
alSey dusdl doll o Lo dubgll OS] slusel Oou b W Eus ([5]8,5Lk]
oo AL Osdusy Gl shall Ol L8] ¢ O] dewddly LJleS e 195y
=a8b deosd] o) (Swe sl o Sddl aydes Ul dy 481 O sl ,aSJIdSS
Aadsal) L) BLSI OIS ddy )l 3bLLl § «Ud mog .LgalSey dbg iw Sy
dabaiVly Byrall Ol dois Sily Al gols debasl 3Sg S s sy
Bl Pgiwl oo bidis dols dyudad) 8l o J8T dalS <L ,45U) 5893 cdlatudl
Clbally duloxbl o)lshl (8153 heyuS SIS &Sl gyl Lz gl oSl jlas) waisy Ladsis
Cum oo Al 8l gols dabasVI ST Ol8 JWbs . oekl goszed] (oo sbsasdl s
Blsll § a5l dewaid) Bl dobail Lo L8] § Blall Olelus! dul) 43S
Sbgtubl (el gu oo iz gUls L 3] § (guaid] glabll Sbgtus me ail elnsdl Hads
Loosl § deas Ul 5L g8l Chmd Ly ,8) Gdpunid] plslV s o oSg bl &
Lo [5] 2010 pls dis 80%dunss dewnad) oIV ymas padssl S ] BLAYL . Ghaws)!
o8l lim] duld) &)lhayg Spko dunad dog) e Jgasd) B3I e BYYI O U]
8Ua)) e dewlY)

showall Otz Ly 3] § b xS ] Sladl gulsll Jsosll § Jieil] ol ge ()
Balss Laal by s ensd dibogll dleldl] Olaadl o o8 dS)line ity ¥ 558
oble b s oyl pad (Bludl e 33 Bygled] Gy ddgall OIS za Wds
G OBe JS & bl 3ol 13 sl § D368 dooluns euadd) 4d duzy Y I 5Ll
Ak 391 8,8

Gyl § Bouzabl Bl dLolSe) .4

By Ghlel Bl e oo dwall White 1552 Soazall Blal jolas Cuxpol

199



8559 Il D)l dols dus DLl giad] 8yue dg olosYl e & iyl bysal
e sleaell jadsa) e skl GBUAI e dusdl OUIS Jied) JIMsezad pisy
Jol olog 48Ua)) ysebl 8y938 (o acasad] 13Se oM il e s & ygasY &Ll
REINIRSRPNY

Cr2bl § drneid] Bl OS] iy =5 1.4

3000 e ST 2o 0y2hl § Bouzall Blal juas eol WSTIL Lo duwssd] Bl
259in psdlf 2550 sin [ dslu bly okS ~ 5 glra] ¢l cpunid] dssl o diwd) § dsla
ISy dalll CUISYT sl 1 B juas 29,68 und Jlzeg giady yhl dzs
dlaul JSa)l § moge 9o LS dasall cb,aS) z1s] 8508 OIS GbULl § dols (ol

Cyibly BhUL) Caltseg guadd] glaiyl B4d : 1 S
SIS 15 Olys dudg “5s9” dumeddl Blall 3,5kl galipd] Gyibl 3Ll
lgms (3 ) Blall dowslinl 5o c32 5o malinl ling dihaill g3y L) 43U

200



9 (CSP) dewnidl 8yl OliSyg blglons 510) 13359 § dewnidl Blall 55 Sllase
blgliws 300 ) ulbl 5 CINSE y539 « (PV) ddg05,85) dewenid] dabsVb bolgliss 70
9 03)g39 ¢ (PV (o blglewe 300 9 CSP o blylwe 300) Cduwe ygi9 « (PV (4o
o0 blglws 300 3 CSP e blglew 300) bbb yg35 « (PV (e blglew 100) j9ug
(PV (o blglewe 150) Lolaid¥l 3blll @ deuweidl Bl Slhses (PV

2000 w3 I V93 Shilke 9 gonts AdlosYl zalSs a3 sl ualindl e Bugs
Olasd] ode o WS5L (g 2020 ale Jsloy dounid! BUAIL sb,aSI) o blslies
Lgiw Josdl 5o ob Osale 1980V 053601 o aSMatul slaBl (e Lyibl (Sai
[6]bsiw b ude3.7 05,801 4T 3B Obles) pads J) d8La)

P g9 sibl )
OIS pily SLudl pgasd Bkl GBUAII 5555 o
dSLud) <L ,aSJ) 85318 JudES o
did) e blasd! § dealudl o
1§98 3535)1 (o oy g8l U] Ul o
Oyibl & dus I @Bla)l GUISe) Cay,s3 2.4
6 0o 2oy Lo lie cbly Lz 25 2l SBBw] ysbl gl O @bl Bl J] dewdly
de o 9l o Ghlad] (e B3umme 3blie § 2030 pls sl $aoal) A blg e
Ol @l baad .02 (e 1 40 glasy) e hwgill § 436 /50 11 99 oo gLl
3500 dsb @I Jeludl Jasdl Jgb e JoYI Ol padd] 08 du bl dideludl 2l
(2 JSadl kil blg lee 250 o sieskS
Olauzrgill 889 de g5k ] dSlall duxdl il (oo Is 32 duoey I dBUall 3 5%l £ 9 ikl sy
Lo 2020 pls Jsloy Olsles 2000 8)u8 Sles] J] g9 ikl o Gugys ASUI Ll
Jldl L] e 26 % Uoley Lo g9 « dsles blg L 6600 Cldy Ggiw gl prow
Slesl izs digin $500 Y93 Oake 750 5l Ligiw b Ogee 15 1352 905 5Ly 45U
(5]t 992,501 kST 3B o0 b Oake 5.6

201



=6 m/s
5-6 m/s
4-5m/s
3-4 mls
=3 mis
Inconnu

Gyibl 3l Ciliseg gyl e : 2 JS)

dewoid)) Blal) Zudas dhawlgy &SI 394 mo9 § buaise duzegho .5
Ly ) @bl § eb s OloleoY plell luwd) 1.5
10 deyy 4,8 2 deadl Blall e bl isis S0le OsSy
BsloYl Olalasiul go gulul Sy 33155 g csluckl § 8S 89,3 o
Saeld)) IS gy alall asmg pleall § S b e
Sl Bla e O 556 6805 aoddl oo JoYI Oleludly Susld)] 3l Lo 8ol
)0l Ol s Jl ore B slukl & 85l 89)3 0555 Vol o xS & L
i 1) s ) 3Ll § Ll dgusw uwn Bl e L)) Busld) 858 § 63@)1
$ LRl dabnie 5555 L Bl dysliall Byadll 3 Jls (Symall 6,81 & 575 6
3 Ul dondgy LS podl Chatiog slud! wdy &)lie (Ll

202



AR e bl

g8 iyl

_\5 12 18

0 24
‘?_'L_lul __lml

171 s ) 3Lkl & Godsatll Bl e Cllall ionie : 3 JSCa)

dnoid) Bl Geabas dawlgy d,a8d) Tuw 2.5

laolasciuly lparess @85 Lo goll SIS duunds 400,05 delal ol dled a8gm
) Al ol5ls RIS s bl US55

83085 (35059,850] Wekl 858 wusds 9o dewadd] &)l dalail dulys oo 2,3l O
Mbyai” Clelaslly dob oo @sall Bdl puaddl ULy ] bl dy)ladl
8yl el o ew

I Olghasdl el3) a2y guadd] 3L as) pladl Guld dulyal
< (pa/dslu/ blg) psdl &zl 8)udll ais o
(ool gl ads e
o) LSS dg Sl Sk jlas!
il Ol Ao & Lyalasiul ol Lay) 858l (B8g dyglall 3ol dsw ppadi o

43l M d.b.‘ub) fls).ei” (’Lb" uﬁ %,I.” ol Calisxe db.” Jouxdl pasls
B lpailas wass g lyiwl)s oo gﬁlg A

203



laususs 1 Jolsl

oaSlasdly iy sl

Wis] o I Jolg=!
Slae¥l g

eladl spaad slasYl oy il e A delssl ple S
1o By Susus guadd] L8]

undl Bl Wge 253 4 piew s3I OSH ©

(Obylg Jgmo ‘P.Eﬁ.a &ilusg) MI éb)eﬁl (alE:.’Jl b
Al e Ll @

pUaly dilsil) Jolg

Slaie e 35S guaddl a8l platlly dalazll Jolgsmll s
dnndd) 250 ,0SH Slazgll Blat s «uSHI BeliS g
Byud] § 83525kl O¥gonbly whaibly &l Lo

SBge dilsib) Jolg=)

Jsasdl oS Ll oo 548 JSI Bgym0 SULI 0555 O
Aoeuk)) SLlusd! sl dabell dssedl sloy¥l Gilsaie U oo lyule
1) 5V Oleslab) Cdlass il o eaaSIL

Canidl] 2=l s ®

- glasyyl @

@) dLewlSsil ©

Al o duld 03 slow il § plaid) o5 hawsio J5T @

doyd ‘&ij{aﬁ/bblOOO) Lol Bg bl é Ologlsel! clac) oL

2lVb dalwill Ologlell dziall &8l 8 (e (25 °Cdyyly>

ZoVL dilzat] olgsl] 12 denadd]
dnd) (JJgd) sadVligul ©

() a3V 5Ll ®
(bls) Gsadll 3yud) @

Oouid) plaig dilsil] Jolgs]

1Ol Sy oidl elard

Bl gyl W peid) ws Olyslhd) Ll

ikl U] BWokl d350,eSI1 d3Uall Ui o bl Bolizay) ®
Jibl S35 g0 el dssull Hldy e sy ehath) wuss o

O bl 5o @I draoal) ool 1ol 5o 5Lalls (505,85

e 89 § de ol Slusgll pols

oS\ dalszt] Lolgs]

& (AC) 5350 53 I (DC) okl HLdl Jgow Slaz 90 (uSls)
Dol 380 slas

Lol lysmie oy il dadd 8slaSUl wyass o SRl ] el
Asualbl 38 U8 oo

204




059 Lea¥S sl Gilsall sl JIsdl e dloshl Slladl by wady
0 i Slholadl ge sb,eSIl plasead dayMl 5701 ayasey Yol
1 oladl OBl § dewaid) 2leYI (o lyiomid Loyl 858 Olus
L] guid Vg . puaddl Ole dlo @ lyimad GU a5 Wog Dilsradl
s W e oSe Gy Ol dadd] Olaolsh! d8yme
plasealy &3 ,a8) Jboo¥l duzia) 48 Olsladl ol 13 L
B)lyedl dzys 3G :Oliolohl Al el geg & al qundl pliadl
Lo grudl j0dll G dopMl diiayl] 854)1) fo,atll Hlade -
8y0dll oy AU dysladl e disgiadl 8yadll - (Lolad) oo
Slygo = (a8 Clhall OBl § g8l HLas doyladl § Dgsed]

Dol 3e S - yylal) dop) Bleall - &)ladl Sl

deaatd) 191 dlnulgy BBl w5 aylas | s lyzulys o2 Ul polisll el < 1 Jgasd)

dewlit] dy,a) ylas 3.5

Blall 3uabs dlawlgy S 2396 mos § Wiblo slexe «Oislaagam 53 Hlast o3
dgde (o SlogkS 30 dBlus o @iy «oybl Gtz ] oS Al ol duweadd]
ds dahib) odo gl sz dewd 300 Jlg> d,8) oda O sus &l «ounlS»
oy ISy iz dgaidl dyglyouall FbULI oo Blae J8T5,85 8yl J8T 4iSU5 «g9lomo
doys wgis poli JoB ds &)l oda plis le Uiy Auisl) ddaell Ol
wads Ol oSg oSy Ciwall § Dgte doyd 309 liidl @ diste doyd 12 o 8y,
ik 85958 L8l ode dygte dzyd 40 (e SST of digte Oleys 5 e 3L Wsgen
ol W oo Low &y Y1 M los dunads 43l Sylsa oo Juiitad 5 ol oSl
2SIV daulsy 548U dloxel 1585 (s 5aSU1 dSCis) dyuddl] ds hally sy oSl o &5yle

205




bl Ogiz U] eiS I «Oiglgagar 4,80 4 Jsead)
oS dode (po @IS 30 dBlue e w59

«Sglgeg &, ddla) OlolusW o 4.5
Lass o JoVI Bhadl (8 dwedd! Bl dawly &,aSl allas zos Jol (e
Gaeed) oMbl by el ol 13g)g . osd) IMgzadl (ulds sl 14SU dBlhl Ol
Olaglre dyml Yiie 26 b3 Lad gMaradl 1 el &40 ody) oL S Olobas]
Lasx) Sude Olosle (69 lgless Olel sus g dyigadstiug I dSL 18Ul CYYI Jgo
JWI z3saill Lsaseul Mzl e D5 . duuwnidl 2lglVl daulyy d,a8Ul pllss sl
Az Lale Jgasdl 03 I Bla)) Olobio| oudS ol pausdn bed wd) .S ke JSU

206



3 Gl gyl § gzl

8 150 1 436 113
0.25 30 8 Coygld polas
0.5 60 8 dxtrgio polas

1 80 4 drogile prplas

5 60 1 Sk ;2 5l

el blgsks 2.12 esdl Mgz

Caondl 328 Byb e it Cud o) dyikl Blall Dlgrul 354 : 2 Jgasdl

7,00

o
[=]
[=]

An
[=)]
[=]

o
[=)]
[=]

I
[=)]
[=]

ey st ity g U (i)
o
(=]

=
[=]
[=]

=
[=]
[=]

12 3 4 5 6 7 8 9 10 11 12 13 14 15 1§ 17 18 19 20 21 22 23 24 25 26
gl S

ezl s lgale Jyasl o3 1 81 Jlons § Ololiao¥] ousd : 3 Gl ool
Oslges &5k LS Yike 26 e gy2] g

L) Bl z LY Byudl] pudis 5.5
Bb 3o 03l2] 03 I Maradl sleasl 63 (S J3ie JSU Blall Ol i) ddasd
dy 4831 pls olal wasd doge dloye s glBY) 3)u8 Wass O] Cus ondl B2
Sl osdl gleddl Jusme ] Bliwl 8,591 odn (), oy dewnid) lgl) dhaulsy
d3all 8y0all 4 Gl o)) Jig &8l 0dg) psdl/@ye Rl dolu blgskS 5.4 Golun

207



52V Jie e Il aliso S S Jiie JSU

sl Sl 5,80 rc)

1600
1400
1200
1000

8OO -

800 -

400

200

T T
12 34567 8 91011121314151617181920212223 242526
cpd i

Sslgagy &3 LS Yyie 26 & dalaabl AL ,eSI1 8yl : 4 Gl gy

«PVsyst» S;LOSJ&U @ol};ﬁbl.}by".‘ol 6.5

529 . dalSUl dwaddl dalsW GUL Loy dwlyall SsueS geliy saPVsyst

ekl L) Oy el dlatlly gl L8l ddgb9,480) daladl) e Jalsy
Bla)) Lokl OUgSe ] d8LoYL dygad] sloy¥l dakasl GilgSe Glly geuans (DC)
e Wls Grwaighls Guolesh) grwdigh) OlolaoY doge peliydl 1o . dalsd] dpwsied]

1§ A Gl lae ashe Laal 5o

plasubs @Matall § b (e lgde Jgasd) 03 I d,a0l § Bl Ololas| Jeels
ode &S U=l e o] el GlgSe eudi3 9 dadoits W oy U PVsyst zali

L QWS (o amdl 13y Lels] algll Slghsdl ols « &,

plasiad] sueg AL 14SU) Bla)) Jlditw] 8535 cigadl tpasiiud] Ololis] wuss

a5 3 e 3 ASU) B Lol grS bt A+ mend] ol )l ity 5 o

Log)oSd) jlasly dyylad) dsew 2y =5 e

208



<¢>.E>.I.A )Lg’.&l o

30 588U DY) das o

PVGIS dauls) guaid) gladyl puds 7.5
b JSis dewnid] B ylge sz dojgpo qundd] pladdl dulys yuss
ueid) dmi] ggtus o LA dewoid dBl) &w“ Al U gledl dezsyg
syatll Bl bl Lot g GAS . guadd) il daz gy w9rabl @Bgal)
0559 Cumy Caniid] @Bob oyl Jasd Lyglune (553 ST daglyy Juds Lgizmaz gl Lois
A=) Jor Jldtal plas guuss ol ey dewadd] 219l 2o lalzis gunidl gl
Yool S8V Coomuol illy guadd] Hlud) g5 4085 ] sselll (3900l (oo cdrunad]
e 3525kl PVGIS graliyy Lissseial ¢ gunddl glasdl e sgislly Lgzbs] ddlsed) |k
PVsyst ol mo Lolé Wlgie sy gl Co55YI

I JRC CM SAF Photovoltaic Geographical Information System - Interactive Maps =

EURPEAN CONNESIN
EUROPA > EC > JRC > DIR-C > RE > SOLAREC > PVGIS > Interactive maps > &ffica

e

6.9589E

, .
Europe Ammca-Asia . .
Latitude: Longituds Go to latilen Performance of Grid-connected PV

PV Estimation

. Radiation database: Climate-SAF PVGIS[« | [What is thi
Plan Satellite -2 La - —
PV technolagy: Crystalline smconE|
Installed peak PV power 1 kwp
Ma.'oc Estimated system losses [0;100] 14 %

Voir sur Google Maps

Fixed mounting options:
v Mounting position: Free-standing E
Slope [0;90] 30 P | optimize slope

Azimuth [-180;180] -4 ° [ also optimize azimi
(Azimuth angle from -180 to 180. East=-30, South=0)
Tracking options:

[ vertical axis ~ Slope [0;90] 0 ® | Optimizt
[] inclined axis ~ Slope [0;90] 0 ° || Optimiz:

[7] 2-axis tracking

PVGIS @Ab).? dy=ly) dyg0 1 5 S

(S Jsie JSIPVsyst dhwlgs s Jasll 45U 14801 850801 0Bl (Ll gyl Jig
38 4 (L) o)) 3 Loy Liad 1 A9V gLl 08 coliy s (g1 gzl J) oLz

209



1 88l o Ao LiSg .5 L) gnyd] § Ll PVisyst eoliy dbalsy lyie Bl o3
4,8 43l Ololaall dihsd 485 o9 @955 blyshS 20 Jlso &l Ly
0dn SheY Cuwlil] sl o drwnddl Sty iyl &S O 9o «ldls LelaSTy
2ol & deludl blgslS 73 dlall oy Wsle bl jslees ¥ I &y,

o i & ST dsslasdl dulyd M oo Lytono it Silod,all i O aSBLI (e
80 dnds OS] L dahatl] ode OY bl 0 o 1y dewnsd) dBlall 3 3b
450,450 LY waé pse Sl dodl ass U1 &5 e8Il Blall adod) Lo
cpedSr dpug L8l dils Jayy JoY eskS 30 Blus e

1400

1200

=
=
[=]
=

sy gl 5 50881 [We]
g

123456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26
Sl

LiSeu Y3k 26 J PVsyst U8 e laule Juaseakl 450 5501 8508l = 5 Gl )

sl

ddias)) Y plama § Dslad) sguae L) 8l dhwlgs 4,51 OF oo o)) s
LBy Yo ;355 O S0 dpunidl dBllall daulgy dhaill 03 &35S O ()l bl &
. dahil) aslasd Lok

50 i ) & ppS) W glhad ok J) Jlekl e @ bl dye ol W89
Lol Sylsbl ez glhdll e OB dazals Comy U1 OlelasYl e slig .d3S,al

210



529 bl g daSe ddla)l SlolamY) wasd) duoo I 9] dewaid] dBlall o ikl
95 paiy 9 .zl Oluse Msuly 8yl Jasé § culoekl Od! &S)lie s psdy
sl Gy ) & 568 § Ul so LS (misdly gyl Slase § ezl e dgll

slbly cloyasl) Gibgll Sl @b oo bl HSEUESA Y sstudl e L]
L9, 4481 ol B oo doxz Ul dSlnsy 4] dibles] J& go 0l lall
Ay 3Y) 3Lkl § ks JoT e Jood

Olasbl slasl § gl J] BLoYL e Coomy U1 450,81 808 dyass usy
dis & Y 155 aylael doladl dulyd <y 69,20 (o OsSuw damdy piw I
Hliall OlELS sloful e 45)03 Guo lowwd Lieg i dldy delod G el
OSan CBy padl § Jslls

L ,8) & 6,8 Jl als LiSie ()l 48] 2554 sk () dasdl 13 dilys § By
lios W JWls s 4SIL dess e (585 O & Oligmo azs U1 8l shoall Gl
e ol o dran ) BUAly iyl d350S O dulyll ode UM (e g O ]
Aol 3L 0dy) d8lall Jlxe § OilolasY) ddased)

&zl
[1] B. Michelon, A. Nejmi, J. Dos Ghali, A. D. Saidi, and J. C. Bolay, "Electrification
of isolated areas by interconnecting renewable sources (ERD project): lessons learned
2008 IEEE Int. Conf. Sustain. Energy Technol. ICSET 2008, pp. 684-689, 2008.

[2] I Nygaard and T. Dafrallah, ”Utility led rural electrification in Morocco:
Combining grid extension, mini-grids, and solar home systems“ Wiley Interdiscip. Rev.
Energy Environ., vol. 5, no. 2, pp. 155-168, 2016.

[3] B. FASSI FIHRI, "Le Maroc et IAfrique pour une mobilisation nationnale
denvergue® Institut Amadeus, p. 113_132, 2014.

[4] 7Site web officiel de TONEE - Branche Electricité“ [Online]. Available: http://
www.one.org.ma/. [Accessed : 04-Sep-2018].

[5] M. ALAOUI and M. BAHRI, "Defis et opportunites de developpement rural en
afrique subsaharienne® pp. 46-78, 2018.

[6] E BEN-BAH, ”Ftude et dimensionnement de linstallation Photovoltaique
connectée au réseau a la Faculté des sciences-Rabat“ 2016.

[7] G. Léna, "Mini-réseaux hybrides PV-diesel pour [électrification rurale® 2013.

211






I Wljjjg ygd jlpadl dunoainll dnnoll uagajo

SOl Ll we HeSWI Sl : slue)
d.:.:).sz.‘u EANINY cbl.:).” ‘uw..nLﬁJl BUN_Y d.XAL?

213






wasdd

L 3)yod) dsnndd) dasek) wolud! damme yibl elle gzl 2016 plid o0 @l &
160 dsw oo 8y=ibl dslghudl UL I3 dasea)l dast) lis .Oly)ye duds T g
5oyl ssb 3 o I 6,2 b2Vl b e (Y asd 03le] 03 532 Jsl us blglis
8yl Co (0 blsdl § &3yl dsnaid] BUal oz ;ST gy go JS25 B I 5
Olglzw 500 o 58T Ul Lo bVl 8)ud)) ode Jas ol Jaubl ged .ol el Lo syl
gozehl 130 3l20] oo 8l Osale D53 dadatll 430658801 Bl 353 O lpla oo
Boazaill GBlall duboll dimslindl Jumis dole 5 Jlsbl pad pady Blg)l suadd]
Aol Ayl 8yl e 742 slozel J] dumdl fud) 0o Bugd 9 .40 bl dSlell &
JeisS lgie %14 2020 diw Dlys B dolotudly dadad) SBLYI Ao 4L 45 d8Lal
G slaw ) Glisy 2396 Oyl sz 13g) (1] dewadd] Blall ygos OLids e
e & iy 891 5,y 35l blall § musl Glas o ol dujlell Gl sstus
Lz b gl e Jgd S B Yl 5855 el (e Bouzail] GBI adsss
G 90 LS diuds iy do ¥ 052,53 plad] sas ol Lz ye 095G OF 05 o Sisles
lypoMeial 5 I oyl G Lo IS a1 (S5 6 13]9 § dplin Gl 5 6551 Ola
§ Skl do yebl 4,00l 0o e

doude .1

ISl weizy 948 SLly hddl e Slal] 5050 B Bl e bl Ololus]
123 000 © 5y agy Igial go dilolasl Jo dudd) B o)lshl Syl s 1S
sk stus 5ST W Oyl ams S e CxSa Ao Ogebe 560 5 addl e enyy
SV Olgiad! & (MENA) Ly 31 Jlodiy hawsdl i)l dihaie § &)samd) Bl
2ol oses Jlo ey (gaode do39 USs § A8l dilolam e 295 Coyibl 39l
Cum ool § A5V Bl o cdhall jatuns Lsiw Y95 Shlks dmp)l 5 ke oo
6oladyl gaill Sldbaia Jof (e 2012 5 2002 els oo £7.2 dewty Jawsill & 3153
2030 diw Jslou Slye EM Cllall L g3, O @gtbl (ad 0yl dsluall dnidly
Mgy &l S50 & Loy3 Olye gyl Casliand Lal 9o pedipe ol oS0l éMlazal O LS

pedl] guaid] dzmoliy Sles] § dide sy 9 48 US pole bl G casdl (s
Gugll . dewd 3l d2Ul NOOR” g1 duyy=ll dllly “383” gals Bymy g1 el g

215



Wi § bl Ohud e JBYI e blsleie 2000 jlos] s pelinl lis e (gud))
zobid) e 12020 diw dilyd J3 Al dewnisd) diBle IMstul o sloxeVU by 148Ul
Il Jloms  Spantbly 68U il duonliad] G lezr V) g rolalls SJ)
Lobg)l Lol ] 0dm (Bugs 5 (2030 - 2010) diw 20 slucel e 33uzabl GBI
Lol il e Slozedl o dodly ELall @ AL 5451 dBUall Oolslae] crel s J] 68!
Dzl NS 0 Y] yolas e e ool T LS .daghll ubl e gl oo
B Bl 8 742 A J) Z5L o)) Bl W55 & Ly e g, 5 Bousith] L
oy «3labl Dilgs & .l CBo)l § 715 o J3T Jolie 2030 dlgs Ld %52 9 2020
ob Osabe Jls> Gyall €55 druatll Bl g5 s S50 Slsls Bkl SLubyal
o 4oy ddlall o)kl (o (Tonnes of Oil Equivalent, TOE) hadl G841 (e
s Usb oeluns 451 LS s 052,50 ST 36 0o o Oebe 3.7 Slssl Glizo
Boazahl GBI Jlowe § ddodk) dSlelio m9:35 gkl

Gy Jsl Jdl «o«yin) dwdalb «NOORoO» 91«39 259 gundd] gacbl Jig
§ duedy dloyo Jol («l339» dealSU A y8)) das5U) (29 «ouarzazate» IS e
e =4 .3l w2l s Fdll 03lz6lg (3 ,%b) ol Yl gundd) golindl Jusds slue
Bl 2l O Janbl e 9 dayibl Ol3359 dde (o SlieshS 10 Jloo sy e moscbl
OSs Bgw LS il JLaST wie 12020 diw dilyd JB Olglees 510 ddlozdl dxli)
5 Lgiw 092,501 2T G6 Cblesl oo ob W 762 e 3 «3339 195> mozme
«Ol33y9 09 guadd] gembl qimy 5 dlRiS (e Gle 25 sluel e b Ogde 19
5] S bl Eantl B s il ally 0l gualingl s L] gie
9 9« s die copll dutell § sl 65 Bow 6y5] duwad Olrose
Loy oo Lojes Lo lp) OsSws «blb

o JoVI £32d) NOORo Iy g1 «I &il33)9 s93» dewndid] dyylyod] @8l dase s
dpunid) Bla)) 355 Ao Jos3 dhasch] 0 «Dl33)9 ye3» 1S deusid) dBla)) moase
Wl o5 “cylindro-parabolic mirrors» &,=all ERINVER A NY elasiwl (CSP)
B 35590 Slae pd 5 blslien 160 U] Jes k] &l lall § lgesi i Y
12) gunds glai] 095 Olels 3 ub Lyl ol Jaslly Ly} proms dociibl )yl
lig9 2016 518 die bylos lahis Msd o3 W85 (3] udilall SN 9 il Lg,e
lyaslas o I doseall &y 3led) deaneid] LI Glasme ol oo I O33)5 5937 0553

216



Ly 81 Jlodrg JawsYl (3,1 dibaie § lglesials

353 A O15359 595 dgandd] &yl BBl dama e 3Sie dulyall oda &
S8l S «Dl3p5 e pamh =¥l sVl Ged (e Lajles] dsd o3 U1 oY
Aol 5 dewladl Colsod] miaz (0o lg395,0 Losas

13359 39 dewnoid] d8lal) dlaso 8Li5 .2

Cuoiy pooladl dame Lyl elle (o ol (bl dogSiodd] Coadd 2009 nadss &
A3 8393 e Dlslone 2 o] Jol e diyll dwntd] Lasd] ki) auliys 4815
oda G| (3 .2020 diw bl Jd drunid] Bl plusewly dadadl 450 41 Bl
(A3l Slelam e 795 Jls>) B3ygiub] Blall 5lge e Oyl slozsl Jliz) dasdl
dolutudk] d8lal) dy y=b) ABo)N sLi] 03 .8,3g%09 duzrglsSo duibg o)lge sk (po Mad
& zoly Bl e dewadd Blall gyslie 35 020) 2010 pls & MASEN” 5 “03le”
05 Dggun Ll LS .palisdl 3uds durgs «Oilor A oy . dSLasl) duibgll o),
oo 9 gy Bl e dlag,aS)l Blally Uyl dBlbg deuasd) dlall solal gl
4l S «iler Bugs sus JSio dosuany dolSie &olin BN

dos 089 d3lae dad Bl dewdls dslio dSlo I w955

dueliall Oluwsll dods § dumdl dabgly el Cuod] G1)ud yyghad e

Sousak) OBU § prasbl oyl 55=5 e

Baod) gosled] Jso dulomb] donil) § daslucd) o

denid dasd) 0de (o €52 5 (NOORO” 5l “Ol3359 395” dewnnid] Blall mamme
Adliee L e deis dea i) Blal) Slhse g1 (0 masbl 1is 9550 5 .dub gl
dwnicd) d=aV) 35,8 4 Olodsiind L «IT Oilyjyg ygo» 9 «I Oilyjyg ygor ligd
02358 dolSa] =e duzloYl 8yudll e Olgliws 160) 8yall dolghull LIkl dhawlss
oo Olsline 200 5 «I Ol3)yg yon dhasd dewddl Olelu 3 8ok ol & yl,od) d3Ua))
o dasd Ll Olel 8 Bul i) doylymd! 8L (30355 d51500] e Az LYl 8yl
A=) 5S35 duds e deass QU1 (I O35 495» AW dlasd) Il o3 .11 O3
150) gund gy dod wis llliiuly damshl duSldl LLAI (o Jio dhwlgy el
Lol .(Oolel 8 Buk doard! dylymdl BBl (3555 A1) e duzr ) 8yl o Olglies
8yddy d39:09 ) Lz gleiSll Hlisl 03 W88 «dV Oily3n9 s9» dsul ) dhasel) dewddly

217



e 03 c«Olor lyalbl il ddgall OlaBLbl usy Olslis 60 (] Juas ddloz] dxrlis]
5] dde i 03 1S Bushl sl Sl ymw ST puds WU piyall g9 500 US led]
dolwdl OB me bL3L ACWA Power dydgmudl &2d) « Olijyg s93» dase
G309 299 90 I OI35)9 yei» (uthaoeb] jlov) dde ie o3 o3 .[2] TSK EEg Aries IS
d=y o by [3] dolwd] Sener 4549 ACWA Power degoma (o 950 SMSY «III
golid) ey ddleayl dalS) Hudsy IV Gil3dye yeir dsyly)l dhsd) jled) wde e
dewdb )Y Ogale 2677 g «I Oljiyg Hoo» dhash dewdl Vs oo 1438 &leg
AL G133y sg5m 90 T Ol3)s seir Gthoel)

on ble 25 g5us (Built, Own, Operate, Transfer) «<BOOT» ¢ g3 (o dis 28¢5 o3
» BOOT g5 0 35l 8o (o g9de JS Slaub 3 «podygussSIh 5 «lor
el ) dols dgS «O3lor lgd B pans (PPP) (olsdly plell pelladll ou OIS1E e 8yls
3sis g (JWls (uols & ) d8lal) Jitus giteS @ slied) 83makl OISl 5 (ple
[e2y5 1.62) «p3dygudsSIh (o Coll ymus doctik] <b,a8d) «Ojler (g5iS 0de PPP
dhaol dewddl doludl -OlglS/ 02y 1.36 9 «I Oiljg y99» dhash dewdl delu-OlglS
AL O35 H99» dhasdh dewdl delud) -OilglS/e)s 1.42 9 «I Oiljy9 H9»

8ymie dolshul Llyg 83930 duwnd Lyl dhoe oo Ble o« Sy s
160 o 43l 48 Blal dllozyl dalsy) lg3938 880Uk dewodd] dnsl) 555 pods
AW polisdl Jois dasd 1o § Sueiseh] o oSl . Olglseco

Bl 555 oo Layl ewd) 8y=ill Lolshu¥l LLAL o Bsho Sus agds
86 Bl e ssimn $3s8 bl bz e 8 alL) dewatd] dndYl 5S5 (Loadd]
sl lsh puaid] Hlus g LSlagisly LIS &yol) A6 LI,LIJS .(HTE) &),

oz ] alas=s U diginad 02 G o) Bl 5,55 Ui JI HTF g 6 »
W)y Blye Jin poly Cum Lol Wge

358 03930 S Gualadll gyl gyl Blo] & ddde Lasall il pusd o
Aslall 3ugbl Olio gl

2359l 8k & Loy sy Jsowo ] lyaSUl Juoss oy o

lakeas Toy U1 Baogll dlasll o I ©lia9 5537 dolyed] dewnaid] Blall dasee
DY) 58 5 bl i) s ol n JUAT gl o o o sloni Y1 2

218



Wl 13355 399 logiilud dplie 11 Ol3359 yoi 5 «dl Ol33ys yei ssis Ol J) L
ldly alsdl gelhdll oy 13 hie e 532 zws s

Olgdss 5 dienl lidYls goidl HlouY dewls oydlas 5 Lgedl ddos SIS
LIS Slaw3ll 3 (o gy S dlysd 03 g9kl O 9o k) oda Julos wis
(poslly sLadW (395591 elidl (393931 Hlodnad) by dooitl) & ,39) clidl) ddsul
G e 90 LS diw 40 I 20 (e 23,8 IS e AUVl dewsyd)l deaid] I 95
:[5] JWI Jsazdl

FINANCING

Original Amount (US$) Revised Amount (USS$) Actual Disbursed (USS)
World Bank Financing

BRD.80880 200,000,000 500,000 469,865
10916 97,000,000 97,000,000 97,000,000
Total 297,000,000 97,500,000 97,469,865
Non-World Bank Financing

Borrower 474,000,000 168,000,000 168,000,000
FRADICE e Aerrcy oy 136,000,000 103,000,000 103,000,000
Development

African Development Bank 236,000,000 233,000,000 233,000,000
:;E“mnaa" ovestz et 156,000,000 120,000,000 120,000,000
GERMANY: KREDITANSTALT

U S e 136,000,000 133,000,000 133,000,000
Total 1,138,000,000 757,000,000 757,000,000
Total Project Cost 1,435,000,000 854,500,000 854,469,865
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Support of the State
Specific Convention Guarantee

Project Company

“ Financing contract

Masen
Offtaker Masen Lender
masen masen
PSA Loan
agreements
Management Shareholders
masen-— [JPEEE
Masen Masen

Cls» Shareholder
provider / " of the project

manager masen ~on company

25% 5%

Surface right deed

masen

Masen Land Provider

Diagram courtesy of MASEN

ACWA Power MASEN Ao Aries Ingenieria
Bahrain Holding Capital TSK Electrénica y Sistemas
70% 25% 2.5% 2.5%
. Loan Loan 0&M
Inlgrnatlpnal agreement MASEN agreement agreement 0&M
Financial (Borrower Gonbacta
Institutions and Lender) -
ACWA Power + NOMAC (Subsidiary

Ouarzazate of ACWA Power)

MASEN EPC
(Landow! Land PPA EPC Contractor
agreement contract

+ Acciona Energy

+ TSK Energiay
Plantas Industriales

+ SENER

Diagram acknowledgement: Norton Rose Fulbright
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