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Abstract

With the increasing use of fossil fuels, the problem of global warming is
intensifying all over the world. One of its main hazards is the destruction of
the Eco-system. One way to solve this problem is the use of Natural
Renewable Energy resources instead of hydrocarbon fuels. Therefore the
upcoming energy environment on domestic and foreign horizon expects new
challenges and variety.

Since solar, wind and tidal energies mainly depend upon statistical
parameters with respect to changing climate and environment, focus on
hybrid system design increases the availability of the power generation
system. It also reduces the dependence on one environment parameter thus
providing the consumer with reliable and cheap electricity. Therefore optimal
capacity design of hybrid generation system considering the battery has a
very important role in the use of renewable energy effectively and
economically.

Hybrid generation system basically consists of merging system of two or
more different types of generation systems. Hybrid Generation System is
more effective than utilization of single renewable energy source. Several
approaches were developed to achieve the optimal configurations of the hybrid
systems such as the least square method, the trade-off method and the
probabilistic approach method.

In this study, we present a methodology to perform the optimal sizing of
a new and renewable hybrid generation system. The methodoloy aims at
finding the configuration, among a set of system components, that meets the
desired system requirements, with the lowest value of the energy cost, The
availability of the methodolgy is demonstrated with the field data acquired

from sets of experiments

_iv_
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Fig4d. lLLoss of wind generator

P=C =pAV? (3)

(4)

ol7| 4 p FE, ki FAAS (shape parameter), 12l ci= HEAS

Collection @ jeju



t}

(5

-
1.

(5

Al
A

st ol o

5

7

==
T

HE 2%

-

A=

[}

(scale parameter)©]t}. o 7] A]

o}/ 2 3 & o T T W
il =~ N ) 1 i
o #
‘Q ,ﬂl M T _.ﬁo OE
B o A} - A
) a I Ho
_ — — 3
N o T T & °
> T :i nmE ,‘WFL “lﬁrﬁ
Aﬁw j* = ol T X
y 3 < W N &
- = ® = @ Ao A
W SIS v = = D M iy
—_— —~ X OT_ HT
~ ~
by S B 3 w i
Nd | = uld
o0 e Hro
o)) o, o X = il X
) > ~ — ) == <
. - 0% = a2
B =% 2 3 i B el 62
- X o L.E
g ke A N o :
: f o = £ o
0 = ) o
4r = S Z = <@ th
Ho B I T 0o &K
e 4 p 4 mm 5
m
25 Ao e o] m =
B ) P I RA
s o < ow T °
) = - UG
~ N =¥ ) N9 N
T O N T < (=
ojn ®O NMooor o
™ e GG

(8)

_10_

2 (6)3 ()&
@ jeju

Al 71 A



o
i
rvze)

_ZTI

o
i

o
[y

ofil

| = 476

Gkl

7710,

ke
T

otz 27 (a)9 21,

ke
T

229 #olobx

RPN ERFEEE

;O#

0
Nk

| e
=1 =
=11}
ci =
-
S o
_— e
==
r.J.lih * AUM
A
ET L
=F f
HE>

Figh. Base element and efficiency of wind generator system

11

Collection @ jeju



G TYHREIY a&olH, P AR 45

4
%0,
0
il
g
Z
=
ed
o
e

= owhgel WAsE B9, 0,8 Jleluse) B8 g E WA £E P, A0 E

Pe —C (9)
Pw 7
/3
gb
Pe I | ngb (10)
Pelec o (11)
Pgb Mo
A7|A ol GAY A" F BE T
- Pele( Pe Pgb Pelec 2
L Pu;XPurXPeXPgb (1)
9 43 7 EeS 29HY
Pele(:
n= P = C’[} . ngb . fr]g (13)

= C, X1y Xn,xXP, (14)

1
= C, X1y, < EPA % (15)

ogule) mesaey EyHleld O 100kW ~ 3MWH e Eqe] 4%

_12_

@ jeju



[}

Zxpel AG 20 T 40%°]Ttr. 1kWE] wlo]
o

C, % v,
N

T

[}

3

[e)

L

(ngb)

[e]
AFe] A5 80 T 959%™,

]

40 7 50%°]¥, IkW T 100kWH 4
Fel 79t 35%e)

3z
<)

S
Mo

o}
3

o] 4% 60 ~ 80%¢]

[}

o 7% 80 T 9%, &

1}

Ko
]

CP=} 3}, o

Ny
B
Nk

ojy

oy

of
o
N

3

ox

-
Gl

Et

I d

o

olo

°f

=
=

N EA

(16)

719 & [kg/m3l,

-

P
b2 5 vk AAAWI], AA

1

=

=9 [Nm/s|e]H,

7
— 13 —

)
s

o]
s

o] A

HAAZ G5

@ jeju

-

ZH A\l 4[m2], V. T

o] vpeuieh.
714, P,

-

1.

A



-
R T

OF 1=

=o1A &

=

=

B QF AL elu X7 ds Al

-

1.

1

§1A}s]

87

5

7 =2

=
=

ol vl ]

™

o}

o

il

(¢}
)

=

YA

=27 =

X]j S}

[€)

sl AR, A

A A (Solar Cell)ll

%

shel 4771

S

15 AZHAAFE dH 9] F%, pn
AAket Gl o]s

i

o
i

°
!

2 wols o] AsIA7t WA

o] &

o 249 A
A2R=

RLN

A=)

R

Froz AN ozA Aol WA, 950

o] o7] ¥a ¢
L7 o] ©

E

+

0

jant
e
MR
jmy
o

il

_14_



T W o o H
T WO W W GO 1
= o N @ 1% of T O W N ﬂM o ™ O BT
NI P REE L mw T
: W : N W 5 E o7 oo
g £ = T ; ot & = R - = Hos o
892 = Pz S by T B OER
3 0 4 7 no I ° Hom e . L. o s
7l £ B> o xS o B o ) CR=
“_H 0 wn 0 ﬁ_ﬂ ﬂ —_— ;Q# & # ‘Ul ~ wNE —_— \WO dﬂ o
o TN oM 2 W S <M ? o ©
g 2 & F T iy 5 o
5= M1ﬂmﬂ% T LT oo Mo
4 O N @K =~ o}J W ~ [\ o =
> ~ N - A T © T MR
o - T o r e B M djo o =~ TIE
= o= R N = X = T A} 4w o
G 70 T e oy o
=z 9 o > E 75 I e R
ik R TR = B A
- A go e = P o N oy o mAR . G0
ol | ol AR 4 E = s W S i ose —_ T do
Y S utw = 3 W w X o) T R
&\ c o : Z ) E_ = — o ] oo T N o} % B )
m 'y X woF le oo (B @ ~ ol = 0o m R
& = i, ™ Ao Lo ,AE — ~ ‘DrL T NS
= S < o® — K o i " i
X = = W T 5 oo R = TR D
R 5 o < =i 3 N
K & T e T W o T = o o7 oo
i Ot O&O 3} faug ‘QL ‘U| .O# ot ﬂ o 0 Qnﬂ
. o T P A aw = < TNy o ol
O o X K = mr i o ~ %O J_,M o ND do )
2 B D < = = WwE T o L P
&3 o T Mo i < N S 53
_ T = ,DrL —_ —_= AT —
T T =2 F I X ® N 4= 4 5
T oM TS W H%%ﬂﬂm%nﬂ%%@
X — & R TR T S W
e ™ o_o ~ o} ra ™ O o B
S £ O X <X W o= X A ™ w7
5 2~ of- W o S o o
TN e = o 0N E s |
o X I LG 7 &
O,.ﬁ o ﬂl ﬂ.E ,UF | NE - o 0 JL Eﬁ ﬂ i
‘UI = E+o —_ — »AL N Qnﬂ Of ,_a . Eﬁ i
Ho» TR o WO N ~ o Al
N ol

- 15 -

@ jeju



g A7,

5=

=
(¢}

AFAZT), Ee ASA, o WE

B

P

o

= ojma LAt nE

o] A]¥ Yol AAg 72MW F RS ot v S

BH

A8 mE7go] o AN Welstd 488 5 Qe o ®

Axel el

7F, B

o

]

TFAH¢

%

i3

o] Aol ¥ Y7 Ay sl

ot S wdol A BOS(Balance Of System) 2]

50%% MRS E REAZE Wi 28009 0] ol

=
[€)

1

N

ojy

oF

TH

el

—_
o

o}

ﬂl
P

%

Aaal gom A7 A4EAR

Nlo

X
4

ojy

#uprhe

o 9

oF 12 2000

e
-t

o] Alzadlo] A AFREE 2000 ol

o}

o

ol

T_

—_
o

2k 3000kWhe] # 7] 7}

T

~

o}

GEEEREERIEE

& W=

8l

A8 Aol whi= Ao Ho glrh

-
1.

_16_



W

- M HEZE

ol efel

A 7F A

27 %o} g},
lom “HARl A ETE

[€)

2 A7 17 =

O

3T
™

oA 7+ H7A
dolH el NEYAG @lolAZ = 20w =2 (Iym

=L

Tule] A% Ak 95 AMA HaL

S 7kakd e R el
2] BCSC(Buried Contact Solar Cell)

]

-

o
[e)

L

B

Nlo

ojil

4

gl
ct.

o

7H

=

=S

%
L

%

H3lE g 19.2%¢ PESC(Passivated Emitter Solar Cell) Ef

3
Al A

=3

"PV-Chart, | 7]

o5y BPFAAAT 2

H

—

Hr

>
&

Ho

&

J

4

Al

Ade BT 2020711 AzF 25%

Beks w2020l B kel v x] & &2 10%E6000MK el 23kl 2

=

R

i
iz

il

7k ofdle] A G H el n

_17_

44 ol o]



s

=0

A

—_
o

-

ojy
o

o

A
A Hy

1
£

7 =

2 Aoty Axw
[}

=
nE

Ja= 8
Z}F7F - AY

k)
]

-

7F

[e)

==

Effell A

[}

s}

Tt 40760% 7}

[}

=
)

]

Ryx

tof

°

2l A

)

Ta

_zT
BH

]

.

ojy
ot

)
3

—_
o

il

Joll A1 2] e

EEEE:

ol gl o]
HirE &=

o]-g3lo] ZErglo] A A F=

R AAE

Ex

wfo]

-
1.

-

_18_



W
7 a ﬂ_Uﬂ fLAl
1 TR TR - v 8
woEE T N o WE no_ T
i o T W R I - Rz !
= T T T N mﬁ ) | N M“ T = Mo ﬂML o
X o T oa %W Gl =
= T o o B x T ox om A = =
5 - — T T o o< g E
T EF i —_ — 0 0 )
e I T %o ok T om %o S =
™ " e 9P S = 90 O y
.l ‘.j_.wO ‘.j_.wO X = o o) =7 ﬂ
oj R T A X 7 W g o S
- H oj M Wy T B HOE Jm fiK mﬂ ﬂ” T
= Y ok T T o o© P T g 2 °
G I Sy e = M
Lo ~ = == ﬂi Ecv < ) Oy 00 ™~ X
i Ll o)) W " e ow @ ﬂ_% T N
ol Sowoar X 5 oo N Wy @ -
\N_I ~ .O# —_ B° (o] ~0 — 1FL ui ‘U| . ﬂ.Ol m ﬂ_r_Hl
E oo o® b = A o e S id) d N B0
ol @ i o o - oy B CRT o
ZT = X ,OI a o ﬂ ) ,mw.o :i T Oﬁ owc ~H
T X X do = = 2 ol = o "
ﬂﬂ N T T N n- N o o H oty
;oo -4 = B B oH  RT e zm ok o ol ™ Ml
] 2FSS. WEEssen TEYD
. ® = W= N o pR S o T WE =n o)/ o/ -
W TR Ko7 X 3T om T ® 0
of E, — A} %o _ 0 < o g Vi
o R o ) N W o T K O | KA o} w K e [y ul]
R ICI S S - 2o oo o
N ‘q ,,w — ﬂ o ﬂ T _‘.g 0 8o X ‘m ._._*m ﬂ
v T oaw P a@wﬂ%&zglﬁo v 5w o
dl 0 fase] ) Q —_ —_— 0 i — oax AL
5 moao@gwE e T kT 2E P 5 T E o s
AN o < O 2 e w E LS = 2 3 [y
g EW%AMJ g SRR IR
° o0 = UGS N L N =
W T - E © L R - ﬂx
- o @ Mo e X! <)
Gy

- 19 -



b
ol

!
0

o]
5O

—

NH

o

H|

o7 37}e]

A}, kA

o|Z FAH ofof

Fo] Al=te

&)

2 ARG A

s

S

AAZEE wa AE7E B

a8y o} 71A]
Ro= <deA gith

3

o} A 7HA Ao W] E

3ol

=]
T

}\] Panz

o, Fate] FFel AlaEe] A

(o]
AN

H & o]

FATh7t okzle] AM8-3

5

A el A

]

wea obz) 1R Eu 2ol ofg 71|

2

o}l
D~

R

_20_

@ jeju



Fig7. Independent power system of the PV
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Figl2. Small wind generator
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Figlh., Wind generation simulator
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Figl7. Power efficiency graph of Photovoltaic
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