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Fig.1 Schematic diagram of DTW path
ZHE 2 SRETEIF I X = (%), 2,5, ,x,) Fl Y=
(9’1,9’2,""9’,”) ’1:@5\% nxXm ’yrﬂgﬂﬁ%%ﬁﬁDnXm’/ﬂ\:ﬁ
EVSF

D(ij)=/(x=y,)? i=1,2,,n5j=1,2,-,m
(2)

K (2) R 2 AW AT« Fy, BRI
B KR D R — AR T R E AR R
LN ERAR , B0 R 1 A | % SR RN R R M Y 2
;E[ISJ ,'LE%:] P= {Pl aPza"'aPs""’Pk} a/ﬁ\:':fj k y‘:’%’ﬁé
HICER (B 1 P Sa i3 IENEL TR p, MR
AR s A A RR, B po= (i L)) o

RR A P A Z4,DTW B H T3 E 1
SR AR A P2 X Y 92 il AR B
/J\,EI]:

DTW(X,Y)zmgn;D(ps) (3)

R TR (3) 8 i B AR Ty ok A i —
A BB AERE L, R
L(i,j)=D(i,j)+

min{L(i-1,j-1),L(i,j=1) ,L(i-1,j)| (4)

Hrbi=1,2,--,n3=1,2,---,m;L(0,0)=0;L(i,0)=
L(0,j)=+oe , ALK, BF[E]FH] X F1 Y () DTW BE 25
HDIW(X,Y)=L(n,m),
1.2 BEMELIEEE R E
1.2.1 Bk

s 1] 32 270 R AR R B B 5 T 2 AR ol
PRy, BHTR Z2 550 ] 77 20 A AP it 52 1 e AR 4f
b S 8] 77 51 T S AR 5 G i ek B s RUR
NES

FREIR =B E RN KRG AT AT PR tT il
FEHRL A ML s 2 frfr £k B RE VR & H
i £ = 2 L [w] MR RH E R R R A T S B & HL it
2R 55 P el A L BRBE PR I £ s ] Y 51
XPAS ] L 77 il e R4 T AR R i B () 5 B iy
LB A R SIS BRI, R BT A
2R T [B] P 8 22 A% i ) 25 5 IR AT TS (B
FEANE FH T8 e U5 — 1 fay AH DM i 20 im PRI 2 R
ik [ 510 B4R R B i v, AR SO s —Fh kit s
T A B ) 2R AR DR B Y
1.2.2  BFE B3 AR AT

FE I RR EG IR 5 sz e ] 5 51 HAR BB =2 1] 22
SR 4R s A B A SR T, S T TR T v A 1)
T 2R 45 S IR B BT R R SRR S
fiE 32 B I RPRIRIZIT B B S FRIE . i,
PR BE R n (IETEF S X = (%, %5, 00 ,x,) Al —
HEKEHN n-1 BIESTI X' = (2] 25, ,x0) o X'
TEAFFN I TC R AE ) T A2

, X T

L i=h2nel (5)

W (5) 15 B AT 7 8 18U, 7T L 845
J 45 Bsf ] B B 3215 L
1.23 BAFIEESE DTW #yiit

TERK FC IR 5 5 5 Ll 5| ATE S P51, o] DA
b R AN S 45 ek ] o5 SO {EL T 72 W% 2 BT 25 R AR 17 il
B, (H HC R B A R AR T 1 2 R e PR, DRI,
XHEZS T 51 B9 B B 0 75 22 ) RS 8 19 B & 7 vk
DTW AJ LL25 i s (] g ofe DT IE 5 5 05, AR P B SR i
B A ] 4] il R R R, IR AR SCR A DTW
ERIESTA,

[, 76548 DTW 25 il g 42 P sk R 250 )
SR EE BT M B AR g i, il 1 S,
X i 225 M8 r=2, S, KIS g r=3,
Mt SR i AR R B OB S R A,
Tk A AT TR S AR B S i BRSNS



%58

FigE | 4 3TN A e 9 AR FEE Bk 7 B U — S RS A @

TR A B R G St B M 3 A2 TR g 3k
it b X LA Hh B r i 2R B .
s s Ty ST (6)
Hop e, Flr, 50500 7K T 6] 5 38 BT 1) Y JE 284S
M r, NPT SRV B B R 22725 B

ik, 28 (4) pros BRI FER: L B0 KA
(7)) g,
L'(i,j)=
D(i,j) +min{L(i—1 ,j—]) ,L(i—] ,j) ,L(i,j—]) }
D(ij)+min{L(i-1j~1) . L(i j-1) |

T ST Ty >T (7)

D(i,j)+rnin{L(i—1,j—1) ,L(i—],j)}

=
r.>r rOST

max %"y

=
r.,<r

D(i, ) +L(i=1,j=1) r,>r, . .7, >T'm.

max "y

WM HE B DTW B 2SR
DIW'(X,Y)=L'(n,m) (8)
1.2.4 69 aTIa A9 AR B E
A 2 ZEFHFH) X = (%, ,%,,,x,) Fl Y=
(Y13 ¥as sy ), FUHER(S) 3Bl K 4% H MBS 7
H X' Y W EE R s s o AR ek S5 B A 3 8
AR B AR AR T ik A B R N
D, (X,Y)=/aD,(X,Y)+ADTW' (X",Y") (9)
Hir o AT A 4350 R R B R B A SR A B AE
1 AG B AE N FH T8 BE YR — 67 far AH L 2 T B, B
REREXT B RE VR 1 ph 2R 5 F ) 17 o il 2R 9 B R A T
He&s , CREMEAR fr b AR B il £k O TE SRR AE

2 ETHUEEENFEE AR SR

21 HEEE RS ITRE R

i 25 237 L — A T ) 7 7 2
LIRN Py= (pacsy Pasy = Doy ) - FTAEVE S 1 1 28
P, = (poisy Painy o+ sDany ) o FLIE, T 6190 A
ol Ji 7 2ok 20 91 P, 5 0F 51 P, B AR )
I,

el 2 RITRRECHE B X9 P, 591 P, T30
{81 1 0022 SR 200 AV o R % B

D,(P,,P,) =JZ (Pd(i)‘Pwu) )2 (10)
i=1

22 FEER TR SEROREIR
FEXHFE] Py 5IF5 P, 0 B 2 R 25 5
HEAT 20 S A I T 6 T A Y SRR AT
Z\ i, BV, g g AR AL i
BRI (5) MRS P, 5175 P, LS
MEFEAT 201, 53 5075 BB BT Ply= (pl) Pl »

B
=
H
R
B
—— ffi ik
— FrREIR K LR

B2 RREETEE

Fig.2 Schematic diagram of Euclidean distance
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Fig.3 Schematic diagram of morphological distance

based on improved DTW
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Fig.6 System operation states after optimization
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New energy-load characteristic index based on time series similarity measurement
SHI Liangyuan',ZHOU Renjun',LI Juan®, WANG Yu®,XU Fulu’, WANG Yangzhi'
(1. Hunan Province Collaborative Innovation Center of Clean Energy and Smart Grid,
Changsha University of Science and Technology , Changsha 410004, China;
2. Hunan Electric Power Design Institute Corporation Lid.,China Energy Engineering Group, Changsha 410007, China;
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Abstract ; In order to meet the new demand of new energy high-permeability power system on load characteristic in-
dex in terms of curve traits, characteristics and measures,a new energy-load characteristic index is proposed, which
is expanded from the load characteristic index of new energy output and power load curve to express their relation.
Considering the characteristics of data distribution and morphological fluctuation,the time series similarity measure
method is improved, and the similarity distance between load curve and new energy output is obtained with the com-
bination of Euclidean distance and the improved dynamic time warping distance, which is defined as source-load
similarity distance and taken as the new energy-load characteristic index. Case shows that the proposed index can
describe the load characteristic of new energy high-permeability power system more effectively than the traditional
load characteristic index.
Key words :time series ;new energy-load characteristic index ;source-load similarity distance;load characteristic in-

dex ;new energy consumption
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