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Table 2 Reliability indices of load points

B A U
LPg LPy, LPy LPs LPy, LPy

@® 1.3875 2.0925 2.0700 4.5825 4.6530 7.8000

@) 1.3875 2.0410 1.6845 4.5825 43959 4.8368

©) 1.3875 1.0368 0.8719 25571 1.5981 1.5511

@ 1.3875 1.0396 0.8789 25571 1.5992 1.5744
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Table 3 System reliability indices
7R [k S?EIZ )1 [h _S(A;,D_Ia/),l] b _C(/}E%ﬂ ASAL/% ENSI/MW

) 1.6289 4.4384 2.7249 99.9493 26.0370
@ 1.3900 3.0323 2.1815 99.9653 16.8156
® 1.1152 1.9356 1.7356 99.9779  9.7005
@ 1.1158 1.9456 1.7437 99.9778  9.7527

L3 6 48 bR ; SAIDL R & 4 7 3 45 F 5 2 B[] 48
bR s CAIDT oA P 37 #4455 H £ 252 B[] 38 #1 ; ASAL
& 7 B a] ) #E4E BR  ENST N R 48 A
JEFEFR
M%zﬂ%37u%&Tﬂ%m
Y5/ SAIFI A1 SAIDI 423 5 DA Br %
1&ﬁﬁﬁ&ﬁ%FhﬁTDGT%ﬁm%ﬂ&%%
X AR i e s ) DT 3 = T G s AT HEME DG
AR 3 2 5l 3 5 Q)W SATFI Ml SAIDI i
— 3 ARG AE 5 (D) JE il b 189 T e BESRR BE 5 67 £ £
AHOCPE I O, B T i 59 T A Rl AR Rk R R
Y Py/ P /N R 125, b pp o i HER
HEBR B 55 10 17 ol IEAH G AH G RECH 0.6, BIGR &
L 5 e — SO B DG B R N F RS
DR HEA B stk Bt HOZ AR & s s s
A T B A 1 L R SR T A E W
b. B4 07 538 T XA R 265 DG 18] AN
JEAY DG [a] ffaf 8] DG— 7 far [B] AH 5C 14 119 e L ) 7]
SEVEPEAL
5.2 PR - 57 far 4 oK M R R
TE AL 13.15.18.20.21 M 25 il A 1 &
HiE AN Py 19 a B DG, KUE A C R EHUHN 0.9,
TR PRI L IES 0, 7% 0 =0.2F,
A A AHE R EHN 0.8, A X Py/ 2P 55T LPy,
A SF- 37452 325 15 [ 119 it XL — 670 7 K 56 R B psy, 72
fEIE B F 35 4,
ME4AUENR, ST P /X P BB 0
Y Py / X P.=0.875,LP, [ E Bl pys, 938 KT b 25
7W&ﬁmwﬁﬁﬁﬂ%otﬁl%%M%A%ﬁ
21 M 25 1) DG BA AL 1.4 MW, M4k F, 1)
ST 1.0956 MW, 24 XU -5 6 iy oy 17 AH DGR AL
F H 7 AB G b U S A R A B AN B A I O 5 2
AH G ZR B K, B RGE 55 97 7 A — 350k o T 1Y 0



%61 BB A S LR B0 AT 6 P R P B T 5 0 43 ®
R4 ATREFHEENEASRE-AFEXRBNX R
Table 4 Relationship between annual average outage duration of load point
and wind speed-load correlation coefficient
AR Ky {5 IS I ] /h
ZPD(;/EPL
-08 -07 -06 -05 -04 -03 -02 -0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0.375  7.7168 7.7399 7.7407 7.7417 7.7571 7.7584 7.7723 7.7738 7.776 1 7.7913 7.7927 7.7967 7.7986 7.8000 7.8000 7.8000 7.8000
0.875  4.5533 4.6121 4.6545 4.6835 4.7540 4.7939 4.8821 5.0173 5.1608 5.2347 5.3546 5.4869 5.6835 5.8861 6.1207 6.4876 6.8672
1.500  2.1460 2.1176 2.1131 2.1025 2.0911 2.0760 2.0386 2.0327 2.0113 1.9809 1.9596 1.9032 1.8746 1.8286 1.8135 1.7726 1.7384
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Table 5 Relationship between annual average outage rate of load point and wind
speed correlation coefficient

S PSP U A THEE AR/ (R a)
DG L S

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
LPg 1.3875 1.3875 1.3875 1.3875 1.3875 13875 1.3875 13875 1.3875
0.500 LPy, 1.9658 1.9636 19632 19620 19597 19579 19558 1.9537 1.9472
LP,, 2.0700 2.0700 2.0700 2.0700 2.0700 2.0700 2.0700 2.0700 2.0700
LPg 1.3875 1.3875 1.3875 1.3875 1.3875 1.3875 1.3875 13875 1.3875
0.875 LPy, 1.7072  1.6966 1.6818 1.6721 1.6639 1.6580 1.6554 1.6481 1.6401
LPy, 1.6685 1.6693 1.6712 1.6753 1.6808 1.6957 1.7130 1.7260 1.7563
LPg 1.3875 1.3875 1.3875 1.3875 1.3875 13875 1.3875 13875 1.3875
1.250 LPy, 1.1778 1.1806 1.1991 1.2077 1.2139 1.2315 1.2373 12503 1.2508
LPy 09847 1.0209 1.0421 1.0712 1.0974 1.1253 1.1742 1.1921 1.2426
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Table 6 Relationship between annual average outage duration of load point
and wind speed correlation coefficient
. AT R i ]/ h
B/ 2 b B 0.2 03 04 05 0.6 0.7 038 0.9
LPg 4.5825 45825 4.5825 45825 45825 45825 45825 4.5825 4.5825
0.500 LP, 41146 4.0861 4.0846 4.0759 4.0624 4.0582 4.0573 4.0452 4.0099
LP, 7.8000 7.8000 7.8000 7.8000 7.8000 7.8000 7.8000 7.8000 7.8000
LPg 42660 42419 42072 4.1582 4.1020 4.0912 4.0690 4.0375 4.0294
0.875 LP,  3.0855 3.0599 3.0419 29715 29384 29305 29201 2.8980 2.8784
LP, 49467 49533 49606 49714 5.0158 5.0844 51906 52761 5.4582
LPg 277250 27561 27681 28011 2.8248 28777 29247 29378 29571
1.250 LPy, 1.7355  1.7451 1.7736  1.7859 1.8096 1.8407 1.8586 1.8835 1.8919
LPy 1.9030 1.9804 2.0587 21114 2.1888 22820 24165 24677 2.6603
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Impact of distributed generation output and load correlation
on distribution network reliability
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Abstract . Restricted by the primary energy,the power output of DG (Distributed Generation) presents
obvious fluctuation and certain correlation. Furthermore,the correlation exists also among loads and between
load and power source. For researching the impact of energy fluctuation and correlation on power supply
reliability ,the load transfer probability and its influencing factors are analyzed based on the traditional
analytic approach of distribution network reliability. Combined with the probability distributions and
corresponding correlation matrix of DG output and load power,the Nataf transformation technology is applied
to generate the sample space of related random variable and a method of distribution network reliability
the
effectively deal with the related non-normal distribution among DG power outputs during the reliability
modelling of distribution network containing DGs. The improved IEEE-RBTS BUS6 system is adopted to
verify the feasibility of the proposed model and method.

assessment is proposed,which,with advantages of clear concept and simple implementation,can

Key words: electric power distribution; reliability; reliability assessment; distributed generation; electric

loads; correlation; load transfer probability
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