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 tcratsbA - raloS  B deer er Pro tcej  is a oj i  tn  
J esenapa - ireglA an vinu e seitisr  nalp  ot  use eht  abundant los  ra  

rene gy dna  dnas  ni  eht  ahaS ra des re t. A s alo r edeerb r si  a sol ra   
rewop  tnalp  taht  us se  sti  nwo  e ygren  ot  dliub  rom e ralos   rewop  

tnalp s of siht  k dni . uS ch a tnalp  dluoc  b ce mo e ton  lno y energ  y  
les f- us ff tneici  tub  a ma oj r s reilppu  of en w e ren gy. loS ra  llec s a  dn  

seludom  us yllau  s woh  a gr uda al perfor ecnam  nilced e whe  n  
deyolped  uo t srood  dna  e sopx ed ot  e latnemnorivn  tidnoc i no s. oF  r  

siht  re nosa  dna  ni  t eh  xetnoc t of eht  arahaS  aloS r nE e  ygr  
Re hcraes  etneC r; f evi  lonhcet o seig  of VP  ludom es erew  dellatsni   
ni  al st De ebmec r 3102  ni  ht e U revin s yti  of Sa di a ot  measure ht e  

rep f ecnamro  c ah r citsiretca s dna  am x mumi  tuptuo  rewop  of ralos   
llec s dna  m udo el s. sihT  metsys  oc ylsuounitn  riuqca es c rru e  ,tn  

gatlov e dna  op wer f mor  eseht  f evi  VP  eludom s, w ih ch a  er  
a llacitamotu y erots d dna  later ezylana d. nI  iht s ap rep  a  

sed cr noitpi  of eht  VP  merusaem e tn  s metsy  desab  no  tuo do  ro  
ludom e I-V uc rve ellatsni d in Sa adi  na d grednu r dnuo   

erutarepmet  tnemerusaem  are erp es detn .  
 
Ke owy r sd — haS a ar  So ral  edeerB r rp o ej c ,t  VP  oM d lu e, I-V c ru ve.  
 

I. INTR UDO C  NOIT  

ehT  BSS  rahaS( a raloS  Bre de er) pr jo ect ni volves ub ilding  
ma cafun t ru i gn  lp ants in t eh  Sa arah  desert that wo lu d extract  

acilis  morf  eht  t n a d n u b a  dnas  dna  esu  ti  ot  ekam   ralos  
panels. ehT  tsrif  s ralo  pa slen  era  iog ng to be su ed to build  

ralos  rewop  lp a stn . woH e ,rev  eht  am in cejbo t of ht is pr cejo t is  
to b iu ld e hguon  lp a stn  nu t li  eht  deerb ni g s art et gy can led vi er  

01 0 GW of elec rt ci ity to pr vo i ed  50% of the world’s  
el rtce i lac  rewop  ge aren ti no  pac a ic ty by 2050 wh ci h would  

eb  de revil ed via a TH SC H( i hg  Te arepm t eru  repuS con ud ctor)  
to tropsnart  eht  pr decudo  CD  tnerruc  tcele r ici ty over 500 mK ,  
f ugi er  1  , [1]  .  
 

However, t ih s paper concerns the assessme tn  of en wly  
installed photovolt ia c (PV) mod lu es based upon five  

fid fere tn  tech on logies and a em teoro ol gi ac l ts a it on ta   
Univer is ty fo  S ia da which si  si aut t de  ta  so lac led ag te of  

eht  S ha ara. T eh se f ica li eit s have been init ai det  for th  e  
ave luation of sol ra  dna  PV pac aci eit s of eht  Algerian  

ed sert sa  ap rt of Sa ah ra S lo ar Bre de re  (S BS ) Project.  

S alo r lec ls and ludom se  llausu y show a udarg al  
rep f mro a ecn  enilced  hw en depl yo ed uo t srood  a dn  xe p so ed t  o  
ivne r mno e latn  c no id t snoi . ehT  uo t rood  ohP t ovo l ciat  ( VP )  

ludom e smetsys  a er  tes  to usaem re t eh  rep f mro ance 

itsiretcarahc cs dna  mumixam  uo pt tu  ewop r of s alo r mo ud le  s  
rednu  eht  an t laru  nus  thgil  na d weat reh  c no d ti ions  .  

 
 

erugiF  1. arahaS  loS ar redeerB  ledoM  dna  rt a tropsn  fo  t eh  CD   
tnerruc  iv a CSTH   

 
 
 

II. PV M USAE REM TNE  S METSY  D SE RC IP OIT N  
ehT  roodtuo  ohp t ciatlovo  (P )V  eludom  eva aul it no  system  

si  ba des  no  eht  PV a an lyz re  (P )07211AV  de polev ed b  y  
N ppi no  nreK el System oC  [2]. ehT  VP  a an lyz re  si  desi ng ed to  

aem s eru  I-V cur ev  a dn  eludom  ab ck-si ed  arepmet ture t  o  
e ulav a et  ht e hc na ig ng rep for cnam e fo  ae ch om d elu  nu ed r t eh   

arutan l s hgilnu t dna  rehtaew  con id ti no  [3]. hT e uo t ood r  
ohp ot tlov a ci  (P )V  ludom es e taulav i no  s tsy e  m c sisno ts o  f [2]  :  

 5 t py es fo  PV ludom es or detnei  t sdrawo  t eh  South  
rof  an elgna  fo  31  °  

 1 eht r om c elpuo  calp ed i ab n ck edis  fo  each mod lu e  

 P retemonary  detliT(  ralos  dar i ta i no  sa em  na elg  sa  P  V  

slenap  i llatsn ed no  uA t mo atic Weather tS ation  
[5].  

[4]  ,  
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Figure 2 shows a hp oto of the 5 diffe er nt technologies of  
PV modu el s insta ll ed in University of Saida (Algeria) a dn   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2  . P oh to fo  t eh  5 types of PV mo ud les.  
 

Tab el  1 shows the ri  char tca re si cit s  .  

giF  3.  nirP c elpi  fo  eht  aem s gniru  s tsy em  .  

 
ELBAT  1. scitsiretcarahC  rof  eht  evif   sepyt eludom  

II I. F RI ST MEA US REMENT DATA  
Fi rug e 4. hs wo s t eh  c apmo rison of ht e te arepm t ru e  

tairav i no  fo  eht  five t sepy  fo  VP  seludom  a dn  t eh  ia r  
erutarepmet  er s tcep i ev ly. ehT  ecnereffid  si  lc early hs wo n  

ewteb en ht e a ibm ent te epm ar ture na d eht  ludom se   
epmet r uta re. woH e ,rev  ew  c na  ees  taht  t eh  maxim mu  ia r  

erutarepmet  is 61  C°  elihw  eht  ixam mum tem ep r eruta  of  eht  
om d lu e si  C°55 .  

 
 
 
 
 
 
 
 

Fi ug re.3 sho sw  the em asure em nt b xo  hw ere si  ins llat ed  
eht  PV anA lyz re   07211AVP a dn  P cs V a enn  r [2].  

 
ehT  em a rus eme tn  s fo t eraw  c tno rols and les ector .s  I-V uc r  ev  

rof  ae ch eludom  era  usaem r de  eno  by eno  uqes e laitn ly. yB   
ttes i gn  t eh  ,trats  inif sh ti em  fo  eht  day dna  ti em  etni r ,lav  ht e  

s tsy em aem s seru  a ll  ludom es iw t tuoh  noitpurretni  evo r a l no g  
doirep  fo  ti em . ataD  era  c lo l detce  ht en ie t reh  no  a memor  y  

drac  llatsni ed no  t eh  VP  a an lyz re  ro  ttimsnart ed to ht e PC iv a  
a NAL  elbac  (Fig. ,)3  [3].  
 
 
 

Fi ug re 4. hT e ria  temper ta ure and mo ud le temperature. 
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Fi erug  5 swohs  an exa lpm e fo  I-V cur ev  for ht e five  
hcet no ol seig  fo  ludom es u  VP eht gnis a an l resy  soft aw re  .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

erugiF  5. eviF  golonhcet ies fo  VP  om d elu s  
 
 

Ta elb  2 sezirammus  t eh  sse ential fo  ht e es  cur ev s  

 
ELBAT  2. ehT  laitnesse  sgnidaer  fo  eht  5 tnereffid  sevruc   

 
eludoM  yT ep s 1°N VP  2°N VP  VP  3°N  4°N VP   5°N VP  

udoM l  e  
pmeT e ar ut er  84  84 .2 84 .5 7.84   54  

 )C°(  

dar nuS ia it on 28 0 28 0 28 0 28 0 28 0  
2m/w( )  

aM x lami  13.911  06.711  68.291  34.951  1.98 8  
W(rewoP )  

 
 
 

erugiF  6 swohs  eht  egareva  yliad  ygrene  decudorp  yb  hcae   
panel. sihT  ygrene  si  derusaem  rof  na  egareva  emit  fo  8 sruoh   

h9(  ot  )h71  neewteb  90  rebmeceD  dna  81  rebmeceD  ]4[  .

erugiF  6 revA ega  yliad  ygrene  decudorp  yb  hcae  lenap  .  

 
 
 

nI  this fi ,erug  ew  can raelc ly ees  taht  t eh  inim mum ne erg  y  
si  no  ceD e ebm r 61  f ro  la l enap ls a dn  the a rev age e en rg  y  

deviecer  f ro  t sih  day si  0641  hw / 2m .  
 
 
 

VI . ANA YL S SI  OF M DERUSAE  DATA  

 
erugiF  7 swohs  eht  va egare  ygrene  decudorp  by hcae  lenap   

dna  eht  ygrene  deviecer  gnirud  01  da sy . nI  siht  ,erugif  ew   nac  
ylraelc  ees  eht  ecnereffid  neewteb  eht  ygrene  decudorp  yb   eht  

evif  slenap .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

erugiF  7. egarevA  ygrene  rof  01  syad   
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V. SA ADI  UNIVE SR YTI  UND RE G DNUOR  T ME P UTARE RE IV . C NO C UL S OI N  

nI  ht is pa ,rep  a de noitpircs  fo  eht  uo t rood  PV em a us rement  
system and t eh  f tsi  r se u tl  er corded are pr tnese ed  .  

S ralo  ar d ai ti no  a dn  te arepm t eru  are eht  m tso  impor at nt  
caf t sro  t tah  fni lue ecn  t eh  desi ng  and con ts ructi no  of sol  ra  

tlovotohp a ci  s tsy e sm . ehT  me rusa ed atad  swohs  a irav ation  ni  
eht  rep forma ecn  fo  t eh  seludom  eud  to aew th re  con tid ions.  

roF  erutuf  ow r ,k  lla  ler eva tn  lbairav es f ro  6 nom t sh  dna  1  
ye ra  li ek  VI  uc r ,ev  om d lu e et mperatu er , irra id ance which  

nimreted e dna  c eziretcarah  the wop er output of ht e module  s  
iw ll eb  serp e tn ed. esehT  atad  iw ll eb  lufesu  f ro  SSB pr cejo t ot   
eht  desi ng  a dn  c tsno r tcu i no  of ralos  ohp tov ciatlo  syste sm .  

 
ehT  BSS  c llah en eg s  

 
1. C no s tcurt  iS  pr tcudo i no  lp ants gnisu  eht  Sa ah ra as dn   

 acilis s cruo e.  
2. elbuoD  eht  ye ra ly pr tcudo i no  of is l aci  e ev ry tw  o  

ye ,sra  to aer ch flah  a llim i no  t sno  af et r 04  yea sr   
3. elbuoD  eht  raey ly pr tcudo i no  fo  VP  sllec  e ev ry tw  o  

ye ,sra  to hcaer  flah  a im lli no  fo  005  Kwp PV retfa  40  
raey s.  

4. gnisU  CSTH  ca lb es to transport the prod cu e  d  
tnerruc  icirtcele ty revo  005  mk  ro  mo er .  

 
 

A ONKC W EL GEMENT  

 
eW  dluow  li ek  ot  e sserpx  ruo  be ts  itarg tu ed  to JIC  A  

napaJ(  etnI r tan i lano  tarepooC i no  gA ency) and JST (Japan  
neicS ce na d )ygolonhceT  f ro  t ieh r s nop s ro ing of the es   

uqe i mp e stn  a dn  ruo  laiceps  sknaht  to rP  uk r ko awa a dn  Dr  
zoO eki of r ieht r tsissa a cn e of t eh  allatsni it on of the es   

uqe i mp e tn s.  
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erugiF  8. dnuorgrednU  erutarepmet  srosnes .  

 
 
 

erugiF  9. ataD  noitcelloc  dna  sisylana   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ehT  merusaem e tn  s tsy em iw th atad  l reggo  was llatsni ed on  
tpeS me eb r 2013 ta  evinU r is ty fo  aS i ad , rugif e 8. hT e  
ednu rgr dnuo  te arepm t eru  sens sro  we er  calp ed at id ffer  tne  
tped h trats ni g from 02 cm to 72 5 cm to aem s ru e ht e  

epmet ar ut re. erugiF  9 wohs s emos  ednu rground te pm re ature  
atad  c tcello ed no  cO tob re  3, 31  and 91 . cA c gnidro  to t eh se  
luser t ,s  eht  te erutarepm  si  al tsom  c tsno a tn  ta  a de htp  of 150cm  

dna  taht  is tahw  ew  era  l koo i gn  for.  
hT e es  atad  lliw  eb  ev ry us lufe  f ro  eht  CSTH  ca selb   hcihw  

iw ll eb  su ed in Sa arah  de tres  ot  rt ans op rt the pr cudo ed DC  
icirtcele tnerruc ty revo  d a i ts a ecn  005 fo   ,mK [5]-[6]  .  

CD   
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