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Assessnrent of hybrid rvind-f i rel  cel l  system to supply a part  of  Egypt iarr  <l istr ibut ion systcm n, i th
t ln i l l ' l oad  c t l rve  in  tab le (1)  fo r  an  area  $ ' i th  month ly  w inc l  speec l  in  tab le  (2 ) .The des igncd $ , ind
l i t rnl  l tas 4-rotoI-dianretcr to* 'et 'sPircing along i ts rol ,s,  u, i th 7-diarne ter sp:rcing be t l 'een ro*,s
(4D x 7D)'use * ' inr l  generatot 's in table (3). ' rhe fol lou, ing assunrpt ionsirre tal<en into i rccount
th rough car ry ing  th is  app l i ca t ions :  the  cap i ta l  cos t  i s  340 $ i r r r2 , the  annr ra l  n ra in tcnance and
operal ion cost is 5 l /hWh of the i tnnuit l  energy ; l roduced , the interest r .ntc and l i fe-t inre trre 12,,1,
and l5years  anc l  35%r  rv ind  tu rb ine  e f f i c iency .Thc  des ign  par r ln le te rs  o f  fue l  ce l l  a rcas  sho* ,n  i l r
table (4).

T a b l e  ( l )  l o a d  c u r v e

N' l inou f iy l  Un ivers i ty

Day h ou rs

Porver  (Mrv)

\ l o n t h

\ ' , i  1n r  s )

Tab l c  (2 )  Mean  r v i nd  speed  th rough  the  yea r  rnon t l r s

Tab le  (3 )  W ind  tu rb ine  pa ramere rs

Rated pol ,er .  (hW) 8s0 |  500

l <o lo r  d iame(c r  f  n t 52.0 83.7

Hub- l re igh t  (n r ) 44.0 61 .0

Cu t - i n  r r  i r r d  spced  ( r r r / s ) 4.0 - 1 .  L

R a l e d  r r  i n d  s p c c d  1 r n l s . 1 r 6 .0 r8 .s

L u t - o u t  $  i n d  s p e e . d ( n t / s 25.0



Table(4) The design paranreters of fuel  cel l

Quesliott 2:

2 -1)  Wr i tc  about  d i f fe ren t  types  o f  fue l  ce l l s .

2-2) Wri tc about the di f ferenr types of EESS.

25 Marks

Qttestittrt -1: .? 5 Murks

Design thc best stant l -alone PV array with a sui table energy storage systenr to supplS, three
houses  ra ted  a t  15 .75  kWl r /n t l iday '  un t le r  s tandard  conc t i t ions .  Mor lu le  nomina l  opera t ing  ce l l
temper:r tut"e is 37Co in suntnrer.  f )C porver output at the MPP clrops b1, 0.512"/ .C above the cel l
tentperatul 'e of 25C",t l rere is a 3'2,  array loss due to nr ism:rtcherl  modules, r l  i r t  loss is 4ol t ,an{ l

the invertel 'has an eff ic iency of 90'z, , the array is south-facing and t l re ayai lable r .ool 'area [o.
each house is l00  nr2 .  The pe : r l<  sun hours  per  day  are  8  hours . (Use mot lu les  in  tab le  (5 ) ) .

Table (5) PV nrot lules

Pv nroclule I 7

Power(dc) 1 t0 1 5 0

Voltage(V) 16 .9 34

Curren l (A) 7 . 1 4 .45

Volunre nrnr 1425t652t52 1587/790/15.4

elf ic iency 12.7 "1' | 15,,1,

No. of  s f  ac l is P.'(W) V ' , (V) t ( A ) . f .  (A /cm2) V.(V) A (cm) RT(hl,r ea r) I

s000 '72 69.99 l 0.6 69.44 3000 t20


