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Fig.2  Flow chart of DBSCAN algorithm
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Tab.3  Reliability indices of clustering centers

Ei7n LOLP LOLE/( (MW +h)/%)
21 0. 007 397 21.274 6

%2 0. 021 043 84.289 1

%3 0.001 923 5.138 15

%4 0. 000 105 0.175 541

%5 0 0




R BRT W 1 AR T T SR A BRI KO- M B SR A O [T ] R TR BERTEOR | 2021,40(5) :1-9. 7

23 "1, LOLP #8 %5 (Loss of Load Probability) A
M R G — KA R AR | LOLE $5%5 (Loss of Load
Expectation ) ARG — KWK fifarit, &3 7]
L2 2 AR i AT TR R A B KR
2065 LD R ISR AT N AR AL
2RI RO, 315 A A5 2 f ey d iR, el ] I
R SAT R/ IN 5 2R A7 A e S TE AR DG AR SO 67 i R 25
itk 2% e SenT SEE AL T E R A AL
2 3 ARG R I Ik A 4R R AR 4 v 67
Frgth 2 2 5 1937 504 I GE K-means 53Ji1)
BT R, &t Z UGk E, AR k=3,
REGEI N 5 )2, R)= 3 25,315 KYysesE, W
1337 e BB AT L | 2 T A % B Al T i AT SE PRV
A FVEAE R — 2 i o ) e 2 T AT SR M PEAG 1Y)
RN & F A AR R A5 R AN 6 s, 4%
SRS R R 4 i
x4 BHEFS IR
Tab.4  Probability of typical scenarios

s 1 2 3 4 5 6 7

HE  0.082 0.096 0.074 0.186 0.041 0.071 0.003

Y 8 9 10 11 12 13

HEER  0.126 0.074 0.104 0.033 0.052 0.058

ARTCN TEEERTS-79 A i 12X 28 48 #8417 ek i
FENT 7 BSINAE S 0B 22 Bk
WA ZRGARL MR 1R, sk e I &R
gt R E 6 H s i s 7 SR A7 5 K45 g o g
RS ARME SR AT I F 5 51 58 e R 08 R 1 vl Sk
PEAG A5 2 A AT SRR bR 5 A —4F 365 K A-JE-

f KA X AR 5
®5 ARNGRELHERRANNFRES
FRGEERLL

Tab.5 Comparison of sequential Monte Carlo simulation

results using typical scenarios and full scenarios

WA Y5t g
LOLE/( (MW -h)/X) 9.902 1 9.8322
LOLF/ (IK/4E) 1.265 3 1.261 4
LOLP 0.001 1 0.001 1
EENS/( (MW -h)/4F) 1275.1 1239.8
BTN A /s 248 579 108 524

225 W, LOLF $8%5 (Loss of Load Frequency) A
HL AN AR AR BB P TR A 45 H g O B, AR 5
AL, LR i AT RIS EENS 18 bR X L 423
SR AR ZE RN 2. 82% , FHAL R vk s M Y

1 #AAI 1 E: IS )
206 T 306
=3 =}
0.4 <04
0.2 0.2
0! 0
I 5 9 13 17 21 I 5 9 13 17 21
t/h t/h
1 1
3 4
oAs[ REH 0.8 azild
éo.s\/\,\,/\ 206
<04 0.4
0.2 0.2
0! 0
I 5 9 13 17 21 I 5 9 13 17 21
t/h t/h
1 1
#HS HH6
0.8[ R 0.8 R
206 0.6
=} =3
<04 §0.4\//\/~/\A
0.2 0.2
0 0
1 5 9 13 17 21 1T 5 9 13 17 21
t/h t/h
1[ JRH7 1 HHHS
0.8 0.8
506\//‘\/\ Boge N
<04 04
0.2 0.2
5% i3 17 21 5% i3 17 21
t/h t/h
1[ HAIH9 1 HAIH10
206 206
T 0.4 0.4
0.2 0.2
5% i3 17 21 5o 13 17
t/h t/h
! WAHI 1 SBHI2
0.8 O.Sf"/\,_
éoAé éO»G
0.4 <04
0.2 0.2
0 0
1 5 9 13 17 21 1 5 9 13 17 21
t/h t/h
1
08“
206 H#EF13
<04
0.2

O

5 9 13 17 21
t/h

6 DBSCAN Fill K-means P Be 2R 2 i v T 434 A4 H
Fig.6 Typical scenarios from DBSCAN and K-means

two-stage clustering
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Two-stage clustering algorithm of typical wind-PV-load scenario

generation for reliability evaluation

LI Chun-yan', ZHAO Chen-yu', HU Bo', CHEN Zheng-yu”, LIAO Qing-long’,
WAN Ling-yun®, XIE Kai-gui'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

Chongqing University, Chongqing 400044, China;2. State Grid Chongging Electric Power Research Institute,
Chongqing 404100, China)

Abstract ; To capture the uncertainty of renewable generations and load demand, reliability evaluation of power sys-

tems requires a large number of scenarios to ensure accurate results. Due to the computational cost issues, an effi-

cient scenario reduction technique is crucial for the reliability evaluation. Traditional clustering algorithms are diffi-

cult to process high-dimensional data and can not retain extreme load scenarios, and the effect of generating typical

scenarios for reliability evaluation is not ideal. In this paper, the DBSCAN&K-means double-stages clustering algo-

rithm is proposed to generate the typical chronological scenario set for reliability evaluation, retaining extreme sce-

nario and introducing dimensionality reduction algorithms to process high-dimensional time series data. Cased stud-

ies show that the algorithm in this paper is both efficient and effective, and the typical scenarios, used in power

system reliability evaluation, can obtain more accurate reliability indices.

Key words: stratified sampling; improved K-means clustering; DBSCAN clustering; reliability evaluation; typical

scenarios ; sequential monte carlo simulation



