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Abstract

The rules between the reliability indices of generation and transmission system, such as: LOLP
(loss of load probability), LOLF (loss of load frequency), EENS (expected energy not supplied), and
the system load are analyzed. The relationship model between the power system reliability and
system load rate is modeled using cubic spline interpolation, and the model can be solved accord-
ing to the interpolation boundary conditions, the interpolation points and derivative information.
Therefore, a fast evaluation technique based on the proposed model for the reliability of power
systems can be obtained, which can avoid the duplication of reliability evaluation with multi-load
levels. The proposed model is applied to the RBTS system. Results indicate that the relationship
between the system reliability and load rate is non-linear variation. The average error for the
evaluation on the reliability in these cases is about 2.0% when the load changes.
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Table 1. Reliability indices of RBTS CGTS
= 1. RBTS R HiF & ARG R A 1t HahR

MR A G LOLP LOLF(/4E) EENS(MWh/4E)

RBTS 0.0105 5.0082 1064.6
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M2 WTRLE H: 5REBARGEETHEELL, XRMBHE RGNS, WEAAREM, R4
SEVEISIA A IR BE AR SR A, B2 T30 2 i H SR ah 2, 14 1~141 3 230l 45 tH RBTS Ml %4t LOLP.LOLF,
EENS 8 bRl 5 fef K /NEA R R d 26, 6 {E RIS 0.01.

M2 iR 5REARGTEETHEREL, XREBAE RGNS, WEAMREM, R4
SEVEISA A [FIRE BE A R, B2 T30 2 ISR A5 2R, 14 1~ 141 3 43 il 45 th RBTS ik %24t LOLP.LOLF.
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4.2. ETEAGEMNNEDRETEEREG A E

A g5t ARG ATFEIEIA SRS SRt 5 A IR . RS HE
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Table 2. Reliability indices with different load levels
7z 2. A EIL T8 RBTS RG A S 4 1E4R

g KN LOLP LOLF(IR/4E) EENS(MW-/]NEH/4F)
0.50 0.000123 0.1321 70.08
0.55 0.000214 0.2458 77.088
0.60 0.000381 0.4741 84.096
0.65 0.000505 0.5941 91.104
0.70 0.000612 0.7567 98.112
0.75 0.0008 0.8195 105.12
0.80 0.0011 0.99914 133.15
0.85 0.0019 1.1224 167.35
0.90 0.0032 2.0331 315.37
0.95 0.0051 2.25 523.25
1.00 0.0105 5.0082 1064.6

0.012
0.01
0.008
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0.006
0.004
0.002 |
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Figure 1. LOLP indices varying with different load levels
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Figure 2. LOLF indices varying with different load levels
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Figure 3. EENS indices varying with different load levels
3. EENS $R#RME R F e B LA 2

¥ 3 EAHEIL T RS AT TR RBE TR AR AR, FRER XA R R G L 1A R = IR SRR
BRI, A (R R BT AR AR S0 Ay /N Bz AT SE VR R AR BEAT HERR A Th . A, AN3C PSOEM-SVR %
A O 7 VE[19], S5 A RE SRR A, POBAG T AR R G T SE R, B ) R S5
ATEEMEVPAS RS, N RGIHE . i A RS . B bk .

N BAEHET PSOEM-SVR i 3] 67 At TR AN = JAF AT ELEAT DU v] SEVEAS T I AE B PR R AT AT 1,
F R F =G AT (5 1F) 13 2 40 #r -

1) FETHABM 7 H 18 Hifam &l KA T SEMEVHL 777515 0:00~13:45 &% 15 4080 R 48]
SEVERRAR(EAE):

2) 2T 7 1 18 H PSOEM-SVR i fif TRINAEL, K FH A% 4 ] SEVEDEAk 7 15 1T 5 0:00~13:45 H:F5 15 4044
RG] FEMEAR bR

3) #T 7 A 18 H PSOEM-SVR i fuf TR, K FH = K AF AT B pR B Al 1T BER% 15 /0 Bh (1) R Gem] Stk
fabw.

7 345 H T RBTS MK R4t EENS FaARTE =MIE T T I THH 45 5 AR R ZE A
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Table 3. EENS indices and relative error in three cases
52 3. =B THY EENS 3645 R AAXHR Z

- W) Q) W)

7TH18H EENS(MWh/4E) EENS(MWh/4E) R (%) EENS(MWh/4E) 52 (%)
0:00 17.065 16.899 0.973 17.685 3633
0:15 12514 12.397 0.935 13.465 ~7.599
0:30 4.995 5.035 ~0.801 4.884 2.222
0:45 3.353 3.429 2276 3.676 ~9.643
1:00 2.923 3.012 ~3.059 3.065 4872
115 2.462 2376 3.481 2.649 ~7.501
1:30 1.360 1.359 0.059 1.450 -6.618
1:45 0.947 1.030 -8.786 1.039 ~9.737
2:00 0.896 0.966 7,835 0.902 ~0.691
2:15 0.508 0.511 0.630 0.522 ~2.796
2:30 0.338 0.323 4506 0.339 -0.296
2:45 0.330 0.315 4.448 0.344 ~4.242
3:00 0.280 0.204 -5.207 0.303 —8.427
3:15 0.217 0.237 ~9.353 0.232 ~7.046
3:30 0.181 0.181 0.204 0.182 0,552
3:45 0.199 0.215 —8.214 0.220 ~10.731
4:00 0.173 0.186 ~7.595 0.190 ~9.909
415 0.180 0.166 7,528 0.186 3333
4:30 0.170 0.183 ~7.502 0.187 ~9.851
4:45 0.140 0.152 -8.231 0.154 ~9.655
5:00 0.126 0.117 7.135 0.128 1587
5:15 0.107 0.116 -8.706 0.117 ~9.643
5:30 0.116 0.125 ~7.647 0.126 -8.508
5:45 0.112 0.110 1.616 0.120 ~7.143
6:00 0.122 0.130 6.253 0.131 ~7.070
6:15 0.117 0.127 -8.947 0.126 -8.090
6:30 0.123 0.124 ~0.739 0.128 -3.989
6:45 0.095 0.094 1.017 0.098 ~3.158
7:00 0.057 0.059 -3.447 0.061 ~6.954
7:15 0.039 0.041 ~4.808 0.040 2252
20:30 277.220 276.610 0.220 278.161 ~0.339
20:45 351.150 351.851 ~0.200 352,553 ~0.400
21:00 373.280 373.372 ~0.025 374.220 ~0.252
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&R
21:15 405.410 406.044 —0.156 405.835 —0.105
21:30 378.690 379.066 —0.099 379.521 —-0.219
21:45 405.410 405.576 —0.041 405.657 —0.061
22:00 404.480 403.650 0.206 405.334 —-0.210
22:15 328.890 330.291 —0.426 329.729 —0.255
22:30 318.230 319.001 —0.242 318.682 —0.142
22:45 198.820 199.777 —0.481 200.152 —0.670
23:00 170.790 171.805 —0.594 170.937 —0.086
23:15 182.210 181.340 0.477 182.582 —0.204
23:30 155.120 155.889 —0.496 155.963 —0.543
23:45 64.487 64.931 —0.689 65.131 —0.999

M 3ATLUEH, EH QML TS B N EE, WZE Q) AN S (3)Fh 7 2 1 T £ KR
Z AT PAAr I HITE 10%A0 11% LA, B TR ZERE 1.93%F 2.47%, 35 2 TFE ol 504 T Ao A
TR,

Hor, FE)MIERL T RINARZ /N T Q) HIE . X 52 5 (2)1H b 1 Pl % 2 3 BORIE T fuhr
TR 5 22 B Ro M, 11 56 (3) R R I T R 22 AN AL B g TR 22 s, L& = IRFE SR R E RIS
Wio A TAERF AR, BT DAGE A S [ RN SRS B 15 1% 58 (2) P s 26 (3) Fh 00N 792

5. &g

AN T = IRFERAREES, IFgr T = PR AR AN i 7 R G0 mT S 1k i A7 e A2 A A 2 A
2, RIE e X TA) vh e e i 7R A7 ey b AT AT SEVEDPAS THERE, RS 45 5 SR AT R S O B AT SEVE 4R
PRZEL B R B X AT = PR SRAAAE, PRSI B BT TR ZE T RO R T, BAIE T = PR SR B
A L7 2R G T A7 e AL A R A IR (R A AT R

KM RBTS MK RGUHATHE B, FHIIHTRY: BE AR, RETRENESA AR K %
&, ERGATFEIERFFIOIFIE R LR

b, AR TSR 3 T = R R AR B BOR AR OR L) R G W] FE M AKT AR HEAT T
PgEAtivh. FEIHTRY]: 2T PSOEM-SVR JE I 6 fiif AN = VR 2 B HEAT DR T S P A T (1722
XS IRZE R A 2.0% /4, SEAii e A% ] 5E P T s R 2K
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