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Abstract - This paper presents a method for assessing
reliability  indices of transmission  system. Because
successful operation of electric power under the
deregulated electricity market depends on transmission
system reliability management, quantity evaluation of
transmission system reliability is very important. The key
point idea is based on that the reliability fevel of
transmission system is equal to reliability level difference
of between composite power system(HLH) and generation
system{HLI). It is the reason that composite power system
includes uncertainties and capacity limit of transmission
lines. The practicality and effectiveness of this methodology
are illustrated by the case study using the KEPCO size
system.
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Table 1 Tools for Evaluating the Probabilistic Reliability of the
Composite Power System for Grid Expansion Planning,

Name Systenm Methodology Maker or User Remark
Composite EDF Commercial
METRIS 1pol.r System | Monte Carlo (France) & Educationa!
e Mente Carlo
Transmission Power Technolog Commercial
TELAN System | o & wsay Y | & Eduestionat
SICRET Po’fv“c‘;“’s"y‘:‘;m Monte Carlo (aly) Commercial
CONFTRA P:‘:&?pso;i;m Monte Carlo (Brazil) Commercial
PACOS Po(ivoe‘?pso;?t: m Monte Carlo (Brazil) Commercial
Composite EPRI ;
CREAM  1pot s System Monte Carlo (USA) Educational
e . University of
R p E : Sackatch Sducational
COMREL Power System (Canada)
GATOR Transmissien | . F}?“‘f‘ Power ¢
System (USA)
PROCOSE Pocwoc?pso;;:m Enumeration O“tgi:agly)dm Commercial
M lénivcrsxi!y of .
- anchester Insitute of
REPLACES T";”::;:;w“ Enumeration Science and Educational
3 Technology
{UK)
Electric Power
. Trensmission : R h Insti C ial
SYREL System Eoumeration | poer Technology |& Educational
Inc. (USA}
SYREL T “g;;‘:g; ion | semeration { SRV l&'%:: di‘)‘“’ in | gg ucational
Cec Enumeration
Transmission GSNU ;
TranRel System &C)\:rriv:te (Kores) Educational
p Enumeration
Composite GSNU .
CMREL Power System &Ct;irt}::tc (Korea) Educational
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Table 2 Comparnisons between Determinstic Approach and Probabilistic
Approach for Reliability Evaluation of the Composite Power System
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Fig. 3. The single line diagram of the KEPCO system.
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Table 3. Transmission systems data higher than 154kV(c-km)

1980 | 19% | 1996 | 1997 | 1998 | 1999 | 2000
T65kV - - - - 54 86| 5%
5KV 1 2041 591 62561 648 64911 6664 7281
154kV | 6,062 {13,530 | 14,181 | 15079 | 15821 | 16065 | 16,747
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Table 4 Nodal rehability indices at important load points

Bus No. | Peak Load (MW} | LOLE (hvday) |EENS (M W hiday)
320 5258 0.09001 1.93105
274 418.8 0.08346 1.39364

77 392.7 0.09086 1.98040
349 364.2 0.08771 1.00268
34 355.4 0.09078 1.62315
351 327.4 0.08941 1.08040
322 319.8 0.08987 1.14063
152 316.1 0.09682 314584
205 298.1 0.08585 0.97908
92 795.8 0.0908 ( 142031
228 273.2 6.05079 1.85563
57 7503 0.05067 1.26446
7 258.0 0.00009 0.97315
1G6 247.5 0.09077 1.17530
177 243.0 5.09017 091219
260 737.4 0.09013 0.90202
75 329.5 0.09154 126512
153 22854 0.05074 1.12910
254 215.5 0.09066 0.96266
724 7154 0.00077 0.98325
159 7146 0.08558 ©.45080
776 i 214.5 3.08877 0.66192
166 2031 0.09137 115881
16 312.6 £.09071 0.92491
208 709.2 0.09036 0.84083
162 207.0 G.0888 1 0.64145
384 201.2 0.00085 0.89526
381 700.6 6.09073 135501
277 159.4 0.09057 5.85777
147 199.1 0.09087 0.99542
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Table 5. Bulk reliability indices of KEPCO systems

LOLE (hr/day) | EENS (MWh/day)
HLII 0.15882 792.48
HLI 0.07077 54,95
Transmission 0.08805 7375
RGTAI 0.80375 0.07451
5.4 B

£ dFolA dAANe $£A7F F3:AYE A=
7he] WhHE ¢ iy IXE AnE T gM B dpatge]
A ul sz BEYAHAEY FERINEIH
(CMELDC)-g ol-&3ld] #4d7], $4dA% 2 Fa ¥
719] AR gH g Eg44% u2e B¥HYAFY
824 UIAx Hrld #F 9T7E AASS Estth
53| vy g& A% iy o] fEldctn &

1 %1 Monte Carlo A E#o]d 7[YS olfsle £4

AT MAZE HsY B3t

2 d7AEC) AU i #8648 ¥ 484& He

9 i 2

L 237, $£34% 2 Foddre Auss & &
Q448 neid BRAYAge] gEEY Vs g
7} HE gAstie golstA B7ig & A =HA

2, d:‘ s YHn Qe FALsE YA

Ae zb ReAddodal) HHUAR e 4HE
& SlA =H3ioh
3 f*’ﬂif’u AEASE FEH22H AT

AHISO EE ITO) @ 9 2% z}-l ZdoA mgjd
F e AFLY 2}—574131 2 48 g Azx
NELAA 230 H 5 21\:}.1_ Atg g

ZAtel 2
AT7E AYAGR (AU S 1 02230-05) A Yol
ot Ay d7Yd F@EoE s48 Ane] drql

§= gL}

(1] 45E ¢A% B, o] 4, U3 2 Ross Baldick,
“dEaq Favg g 7‘*!‘4@%011 oy “?” FLER ]
At AYLAYA BaA, 1998, 3.

[2] W.S Read, W.K. Newman, LJ. Perez-Arriaga, H.Rudnick,
MR, Gent & AJ Roman (December 1999). Reliability in
the New Market Structure(Partl). IEEE Power Engineering
Review, p.4-14,

[3] W.S Read, WXK. Newman, LJ. Perez-Arriaga, H.Rudnick,
M.R. Gent & A.J. Roman (January 2000). Reliability in the
New Market Structure(Part2). I1EEE Power Engineering
Review, p.10~16.

[4] Jaeseok Choi, Dacho Do, Seungpil Moon and Roy Billinton
(June  1999). Development of a Method for ELDC
Construction in a Composite Power System. LESCOPE ‘99
proceedings, Halifax.

51 € <8, & A4, 4 Fu, o] £9, & ZY, “Monte
Carloo] 9% HFdATe] FAFEIASTY Y
g R AFHENY R8s =88R, 19999 549,
Vol. 48A, No. 5, pp. 508-515.

[6] Roy Billinton and Wenyuan Li (1994). Reliability
Assessment of Electric Power Systems Using Monte Carlo
Methods, Plenum Press.

[77 Roy Billinton and Ronald N. Allan (1996). Reliability
Evaluation of Power Sysiems, Second Edition, Plenum Press.

[8] M. P. Bhavaraju, R. Billiton, N. D. Reppen and P. F.
Albrecht (Feb. 1988). Requirements for Composite System
Reliability Evaluation Models. IEEE Trans, Vol 3, No. 1,
pp. 149-157,

5] &FAYFAL NEATY, “dIAYAE FFUHE W}
Wek ¥ Data Base FHAT” @AY FA 7ledrd
RarA, 1991, 10,

[10] Bdddtm, PE5dEFA AGATY, AR5 8
S83 FIFMAR HrHIA £ @xdFAL 244
o fghaAl BaA, 2002, 11,

{11] B3dda, Fx3d83A AHAFY, “$HATY &
€3 TR BAQR B0 33434 AEd
74 H‘f‘%ﬂhﬂ HI1A, 2003, 2.

fi2] EDF Resecarch & Development (Feb. 20023, "METRIS
Version3 USER'S MANUAL," EDF.

[13] EDF Research & Development (Sept. 2001), "METRIS
Version3 MODELLING AND DATA," EDF.

rtm

— A -



