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Reliability estimation and optimal capacity and allocation
by distributed generation installation

Jung-Hoon Park” - Dong-Suk Shin’

Abstract - This paper proposes determining a
optimal number, size and allocation of DGs(Distributed
Generations) needed to minimize operation cost of
distribution system, obtains economic benefit in
operation planning of DG and improves system
reliability. System reliability is assessed whether DG
install and reliability cost consider.

DG optimal allocations are determined to minimize
total cost with power buying cost, operation cost of
DG, loss cost and outage cost using GA(Genetic
Algorithm). And it was determined installed load-point
and order.

L4 2

2 =ddAMe
Brtet wiAAE
| 4o 9=

Age s
2 AEE AFE A
AEE 25 741" .—% ’5’}9&‘?

BaA9e &
’91 Ag g S

b Retiel nA %ﬂ} Az
Hx v wdAgEe] %

A2 Aok HHe Ax ML Ys
2] F(Genetic Algorithm)< o] &&t}

TARH YUY =Y WAASY AFor Rzt
wE AR WaAdzes) &4 vaste] Hdegiely
BAAQ FEolete /FEE B3 FAH HPgHFe &
gk ulgo Hage de) WHEAE A= AR
AY GAgA AbAde S% dxE AA sy
Aibe] whE Batukal e “}% He “ﬁo}&i
HAsHA 488 ?‘”0}71
g 29 + I
k34 "HE En,%i?_—4 °°d°ﬂ «4
2A AIEE FHNNY F 3
Aul g9 Haste o3 &
el BAAYE

e ool g

7P“§ # 5“

s

o

e o
)

L rl’

o By 4
1
f
N
gt [T B

RS

—

].-
.
2
e

¢

p

oot

o of2. o
il -?L'

wg®

Loy
"r-{oolﬁ

Hm

r—u—'

3

X

il — JE o
= .>i.

br

o ok
L S
i
o2
£
¥2 op

ol

¢t
_&c\ Lu&
fir 20 o2 [0)‘}ﬂ

Ty

o

B
" b
=
o gk o mio

&

F%. AA, Aafsga
.uL:M I mebsls Al

FeA B B0t
"M{o} ;qa ?—ol
BAANE £l
—”ro}d“l ﬁi%%}%

- Jin-0 Kim™ - Kyu-Ho Kim”
Dept. of EE, Hanyang University “"Ansan College of Tech.

- Jong-Man Cho™
KPX

3t R ot 54 2 74 F3EY 2 P u}
arolt ek, Zr Bl dEg FFa] sleA dEe
THE W 2 TP AR wE Fihe “‘EMI
& xolE ok webAM, AT AAHS de 2
dalg Y %’*;"%C’F‘ o ¥ wWE Azle] wg H¥
FYul g Badd 9SS vimEd o AgY
dYYe Addste 23gens 28uEE Foluz
#oh AR, FdA A48 FRAVI) ez qdds

of Almg dg A ‘*“E’\I Ayl HErxde é"
Ao o) z REH e AFelA Eeldch of o

i
o

Badol 408 fAHE ARx veld ral
YA gres sdde webdd des Fded
oA AAA RAHd AW B4 AL el
Aol FPonM FIHCZ AFY NALE T

MAR o) wE AR FaNE 5

et
22 AS9 z2dy

E =RoA oA fiue] 83e Foxw, A%
of 4" Badge & AAdeE $9AYIE B

L.

/st 013 2ol $adl s 33
7]"{'_‘54’“ 25 A=Y, shte 1
R AAgo ARy BAew
8} v‘f‘ﬁ‘}’\‘i‘d% | Axg T‘T’@O} 244
%'ﬁ’é%g} AAE 4 By nFeR 9420 ZA
o] 7z Ax vEH “Hx‘]ﬂ]%‘vl % &%
o SAz AREe Aol
B3 aA§e] FYHHHRE YA FHgas
PRI

23 HiEAS MEE x5
HHdAFe AHEE vede AFze HdAs A

Aol el #4719 HE A AN E(SAIFI System
Average Interruption Frequency Index) ¥ #8713 3
T4 A A ZHSAIDI System Average Interruption

Duration Index}™ Z} $3}H(load point)oiA el BH &
T A F(ASAL Average Service Availability
Index)% jeld A AeE 3 £871F BTEAA
ZHSAIDDS #4717 BF AANME(SAIFDE =g
t} 2] = (CFDI Composite Frequency & Duration
Index) S0} o} &dth

231 4%
Duration Index :

AYE A4 (Composite Frequency &
CFDI)

SAIFI—SAIFI
CFDI= Woams 5757~ z

SAIFI,
SAIDI—- SAIDI,
+Wonr ™ g41Dr, 0
W, . HANZE A5 75 A
T : 23X g(Target value)

- 1581 -



24 HITA| S 2|8

HAAFe 28 dHYFYn g, EAHY &9
Hlg 223 PPujgoR FEIT, 47—}4 H g2 o
o BHgsAN 2EdY. BARSE $HAFAA
o AHFUNE, EAARYe] £9ug, Havg, 29
o E4uge] §¢ Jasse Aod

241 Sx¥gr
EAYSE Bl A @7 po RAL 5 Ut

Croat = Chuy + Croop + Cow + Cros (2)

Craa & 98189

Coy  F#HAFAN AFFY0 &
Cos © BAPHYY 29n] 4

Cow * FHM &

Cruws @ &AW &

FAATAAS ATYUE Cools Aol mE T
9 WY AYFYuE Kb Hyage eguls
K Mz wustd o Age 1es ddstd 24
#oh AATYNE Cav 4 Q)0 o3 7T & e
M, A5 ot B4 ey g, 4EP
el g} $uAd egues e ga 7¢ + 32
o BAA0) SPuE Cmyt Aol e BAHY
o ¢ wisel Aol s 44(4)011 e 7% + Utk
A8 Cut ZAMLo) HAHX) RS B RE
Ragel AAuS $GAYel wah BA9Lo] 4
¥ 2AdQe) 4X¥ Yade gdulgel Ao o

8 4 63 2ol FE & vk, 448 Cul 7 %
vsw Azbol e A ZRAN o T A

£47 Az w9 A e ol o8
<s>r+ 2ol 7% % U

Cﬂwz’Z‘Ki'(PBw“a‘PDG'"I)G,) 3)
Cpos = @ Kpc* Ppe* Em]ﬂm’ 4)
Cou = Z‘Km Poi— B‘.mKoua'. Powsi (5)
= B Prus )
J' ! time duration(j=1, 2, =, m}

: load point(i=1, 2, n)
ipe @ B o) ’57‘]% X33
K;:time j9 9 @938 P»Yagu g
Koo : B edgg 449 94§
Koo 29493 Z1u] 4
Ko : 99883 A8 4408
Poy : time j¥ W $HAFAM 74 24
Ppg @ B4 £
Poy o B34 q0l A4 Ad A g9
Prs: A% A4&
7o ¢ time jY W BAAAY F LAASF

{0 KsKp
11 Kp Ky - BAMEYY &4 4%

ERi

242 MetxH

H&F7tgel b2 PPt A¥n 2adge 98
FFRE A Aoyt HRANEFS 294E F ¢
thoaeEn, A As A 27g wHHok o

0 (P~ Pog 1 p6¢P ¢ )

Vo S Vi€ Vi &

Pie : MZAREF
Viinode o A
Voo © HA A
Voo @ 3 A

243 £4H|R

WAAEE £9¢ o %%j’dé«l Aol % 4
+ &do] BASA doh ofHE $d 42 dF Hf
£& &4 92 (Loss Cost)olet 37 WAAT] FAH
Q £9& sty WAHATES FAHE o d=A 1FHF
oJof ki Abgelth EibHdA HAE B 99
A AAEe) 2F Aste o8 £ Al HE 9
Ag dAsnA o

< Pi+Q°
Prw= 27" TV 1 ©

A2 e AR

LAz PMe FERY
AR el RRAY
i A elMel At

< D v

3. AlAT

Al 78 918 RBTS(Roy Billinton Test System)
o] 291 A wHAELS ALgstch RBTS 29 242
F 4749 AHE 7 AYAA EAY FJAFLE
A oot 29 18 Zoh wAAEY FI5AL 2U4
Zo] Rapgo] 20[Molx, RE}FIHEL A 5[%), 2
&z s FAEY o %%% 20wW), ArH 4
o ¢AdAENTE 12¢9 08 wr) FEAQY LB
Azix stenlge 3afdEE %}‘13}‘}35"

é Lpa
LP7

LP5.
P2

[E3T) @ émn

Lpig LP1 P15

—OH -

P12
LP1 LPK)@

LP20 Lp21 LP13

F@)—‘—é‘@* D
r22 LP|5§ @ [

8 1. RBTS 2¢ 24 HEAS

LP8

4. 23 3 4y
4.1 BMEES fxEY
s AAES AYNY FU wEEtR daAde
-4 I —l Age] A8 padde] dAloife 4

a4
£ 2390 $ALneAZA g4 &4 NEve

- 152 -



#e o A v Ee uHPg wel e B4t
Ao HH9 9NE FAY + Yok X 12

AAT BehEE vEda o

YR .uaﬁ AR a9
I 6,7, 15 18 21,22 | 2, 7, 14, 15, 16, 22

e Eoe &AUMET nAY A% AAEg u
Be Ay Azte w88 maen Uvh AMH L

1Ay Aeols SgveTe dHPE HRog AT
796,065[518 o1& d& F A& & F UTh
E 2 H2Z B8 Mg oifol WE H8 HA
o] §{$/yr] A g a8 | AAuE 2
E4u g 310615 362,95
HEzu g 1,242,460 530,710
| % edulg 10,526,965 9,730,900
42 MEE HI}
ARG AA] %o] me AHE xesh WhAE

9 FuEoA MFE v Lo HE ogRo] e A
% AFE AAstge OF AGE 2FE FE] 99
SAIFI2] EX S 015 SAIDIS ERue 285 #HA
R 7}%54% 12 g

B 3 RANE Aol ©E AFE xSe va
AFHE g DG ¥4 3 DG 44X
SATFI 0.248827 0.216905
SAIDI 3614251 3.155236
ASAI 0.999587 0999%40 |
CFDI 0.927002 0553135

E 304 2 4 o] BARAE YA @ 4
A% A% o Folge & & Uk ok AN 74 ¥
sel MA® waddel 9 AL FFFoA A
ANES} FAAZE Fold 4 $FE] 24H] o
Folth,
E 4 MET B{8 HE oo g HAT v
AE R A +4v e 1w AR m
SAIFI 0.217971 0.216905
SAIDI 3.161583 3.155236
ASAI 0.999639 0.999640
L CFDI 0.562465 0553135

A-{‘vlﬂ'l%"**"- 2H g wet SYuE dE wEe
By ag ZMIHI% a#E o HIAE AT
OF MR AFLE E 49 o) 78 £ Add AAM
& nHde 73‘1’-7} daer &4vlgweE ndE
g duct AR A F5E L F UG oy A
HAx H4E udddeg g4 9 -ré}"ﬂ Bl A
lgol & FPFete] Aol oA £4UE nIYL
e Beuct o F& dAE At

Hotmalzol o £HTM
o}ew 19 28 SANELE el Astk WA
%]j_eas}aa 9 Aze) ASel Y FH S
o9 oa

o
Ul‘?.

e
3'.
2
£

13,000 000 S

12,500 080

12.000,000

11,500,000

11,000,000 ﬂ’\»
10,500,000
10.000.060

9.500.000 F

& #Yu ()

i
9.000.000 b o R
0 50 100 3150 200 250 300 350 400 450 500
% &% U3{gen)

— SR BRI

{ IR

¥ 2. & 29889 £EIM

SV EUE nY e WEEsE 853 oA
% 398 10,526,965[$/yr]°ﬂf’~1 FH3}a, HAEEE
2N dE HEIFI 1163 o)A F 9]
£ 9,730900[$/yr]ol A 8

£ 40E 2dg S H@rb dAEE S nePe o
2t & @ g £ETE Bl Y. ojRE 4N
g neld o) Acfxzie]l A& LEHUE o
Hrh A7) qielch

5% 8
vlge] HAostel oja) AE AY
E*?!MW %'&31%94 4234 AAg AAstA AR #
Ratzs deal gl 2% o d¥E FUSAY
HTHAe Fgst e 29 & vk 28 )
| Aol FFHA Z¥ WE A4 °°“‘°11 9
Adu &g oo Qs FRNE & A
3ogatadel Aoy AEHE wge HE
011 2 774 AEE AFY v Lo}ﬁ"ml, B A
TAE &g AdEAd. o A ZE A
H-g9) Hastel o3 ¥abdde] HHY AA%
& 1% Agsigch Add dEx A & &
of ¥t dge =d#H AIHE vES IS
AT AN=I FEEE & 7 U

@am#m&;&mmm

2o e

ZAlg 2
Pr ARAUTAEEATLY O1-F

2 F-04 AH]
o) apule) gate} ATSUS.

& 2 & #)

[1] Richard E. Brown, Jiuping Pan, Xiaoming Feng and
Krassimir Koutlev, “Siting Distributed Generation to
Defer T&D Expansion”, Transmission and Distribution
Conference and Exposition, IEEE/PES, Vol2, p.622-627,
2001.

[2] G. Cell, F. Pilo, "Optimal distributed generation allocation
in MV distribution networks”, Power Industry Computer
Applications, PICA, Innovative  Computing  for
Power-Electric Energy Meets the Market. 22nd IEEE
Power Engineering Society International Conference,
p.81-86, 2001.

[3] R. N. Allan, R. Billinton, 1. Sjarief, L. Goel and K. S. Se,
“A Reliability Test System for Educational Purpose-
Basic Distribution System Data and Results”, IEEE
Trans. on Power systems, Vol. 6, No. 2, pp. 813-320,
1991.

- 153 -



