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Abstract

Load rate adjustment strategies based on reducing peak and filling valley and the proportion of
load shifting are presented, and the algorithm for the load adjustment is also presented. The rela-
tionship between the system reliability and the load rate is modeled using the spline interpolation
method. Both the two load rate adjustment strategies can adjust the peak-valley difference and the
load curve satisfying load demand in a given period of time; that is, the maximum load and the
load in other times of the system are changed with the same average load in order to improve load
rate. The validity of the model is verified using the IEEE-RTS 79 system. Results indicate that with
the increase of the system load rate, the system reliability increases in a non-linear way, which al-
so means the reliability performance of the system can be improved by increasing the system load
rate; however, when the loading rate increases to a certain extent, saturation will arise in the sys-
tem reliability.
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Figure 1. Annual load curve of IEEE-RTS 79 test system
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Figure 2. Changed annual load curve of the IEEE-RTS
79 using the strategy of reducing peak and filling valley
(the load rate is 0.7)
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Figure 3. Changed annual load curve of the IEEE-RTS 79
using the strategy of adjustment in equal proportion (the
load rate is 0.7)
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Table 1. Reliability computation results of generation system of 3 test systems
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Table 2. Reliability indices varying with different load rates for generation system of the IEEE-RTS 79
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Figure 4. Curves of LOLP indices varying with dif-
ferent load rates for the generation system of the
IEEE-RTS 79
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6. IEEE-RTS 79 % H3 2% EENS $5¥rBE 1 fr R A0 TE
&k

2) M RGEVEIEARIT S, BEE SRR MG, SR B ERAE AR A 45 LU BV AS 2 0 R G n] SE 1
XA AR AR i E 8 58 e 52 SRS BB 89 25 B0 1A G047 R 068 2 () T S AR X e, 58 S U
AR BN N ST i AR B o X TR S AR NIRRT, eI 2R 48 S AR b 3 2 g
I BURSE,  HIT 5 LU 3 A2 o WA S ey BE AR S L i ), P ASCE SR BT s ot 55 LR 451 s e
Sk AT i 2 AR X - 22 G A ) S5 LU DB/ DS B /NI ST a2 18] (8 K0 BUA I 50 15 25 ik 2
5, R 2 S P IRAFEAE s 0T B IRAR F Aer BB RIS 0 55 AR A A 2 W {E D i e e % 21
A b, ARG FEVESCE AR, (HRERE S A AN, EE I VAR S s B A 2R A S i, A7
LW TR IR G, FTCAE T AR DL, SEELLGIRAE T A b, HE AT HO 5 I
L LR

5. &t

AT S L HIE AT . S5 PLA) IR B PR S per SR R B R I AN SR BRR A S, RS = I 2%
FEREL 25 R Gn] SEVERE S R AR e I A R

KM IEEE-RTS 79 WG R G HEAT 5 /04T, WA AT R BT R Ge vl FEtE Ao . S ik
W 1) MRS S, BE ARG, AERKHRG A SRS M & R Stk 215
FIAFRREERIRTE, ERGAEMERRTIF IR R A AR 2) MRS, HIEIEA 10045 L] 1 4
AR R GE R AT A AR R, (5 =38 X0 N2 P v i P 5 97 3 R AR AR il 2 24 52 X

SE ik (References)

[1] A%, WRIGER, EAEYE, 55 (1985) HLJ RS M. M TR kL, #IX.

[21 FRHT (2007) R RGeS, EE IR, JEat

[81 E75, MMEZR, S, & (2009) HU RGN TR E LAV I — BRI K& SAE ST R T S . i
K, 6, 24-28.

[4] &=, Bk, VEREER, 55 (2007) 4 Kb 5 0HAL R I RS K wT AT VERIE T, A AR, 17, 76-80.

[5] Billinton, R, Allan, R.N. and Allan, R.N. (1984) Reliability evaluation of power systems. Plenum Press, New York.

[6] Probability Methods Subcommittee (1979) IEEE reliability test system. IEEE Transactions on Power Apparatus and
Systems, PAS98, 2047-2054.

[7]1 &HEE, 5KEk, Kkia, 5 (2011) 2T =7k iR DA A L AR L RGE AT SEVEVPA P IO M. B R 6 1R



R FL Gt AT SE R B G A 2R AR AR T A

(8]

[9]

[10]
[11]
[12]
[13]
[14]

[15]

#1510, 31-36.

oz, @I, KES (2007) FT R MECHM  BOT UKL E. #M#HK, 13, 44-49.

Fug, wATE, BRI (2009) F TR X2 23 B ) R LT U T, #2745 /e 74, 8, 1156-1160.
IRERR (2005) HEAMAT. PHRIASIER 2 L, BT,

BURHE (2006) BT, LM AT R R AL, JEa.

Gerald, C.F. and Wheatley, P.O. (2003) Numerical analysis. Addison-Wesley, Boston.

McKinley, S. and Levine, M. (1998) Cubic spline interpolation. College of the Redwoods, Eureka.

BT, FWE (1997) RZE AT ELGAE X A K2 @ VE RS B R R TEA IR H AR F )R, 5, 555-
560.

PolkZE (2000) RZEHIL SHAEAEE, HU Tl R, JEat



	Study on the Power System Reliability Variation with Load Rate
	Abstract
	Keywords
	发电系统可靠性随负荷率变化规律研究
	摘  要
	关键词
	1. 引言
	2. 负荷率调整策略
	2.1. 削峰填谷调整策略及算法
	2.2. 等比例调整策略及算法

	3. 可靠性随负荷率变化的三次样条插值模型
	4. 算例分析
	5. 结论
	参考文献 (References)

