$£38% FSHW
2018 £ 5 A

€ 0 b # ¢ 2k &

Electric Power Automation Equipment

Vol.38 No.5
May 2018

T DU P BV 119 28 L it i P 1 e 13
KRB RIS Br

I &, EE, g

MRS R E 2

(L. v A&z M AR RS KRBT s, &R 7 # 510663;
2. BB IRE BAFR,S KR M 510640)

WE L THAEERZ G E R E R EAm el AB R XA ToM, A4, A ALKMREEM
R LI AR AR R G A AR MR R , FFA LIRS T 2 o R AT 2 R IRIATIR S IAR LR K F Y
P F R A R BRAF A BIGAT, I LR R 4E M 5 2T 4RI 09 T 338 F R A BRI R Z R 6 K IBRAF
BJE AT EH M CNTNA Hrh iBE  EMARIERATON A REAT R T AR TMELERELE RS

Y ENCE Y XS OES T

KEIF B B R AR LR P 5 T3 F A2

HESES TM 711 SCERFRIRED A

0 3§

LR R M IBTT R — I B A TR b .
BEA T 7 FL 0 NS /N L e s o L e Y R R
VYRR 2K B R BEAS 52 L. Rt H B A9 222 B 2 i
KRR I A . XAt 5 R GRS KA
fi P T T 2 () ) A B SR IR R M T 0 A, AR T
AR LA U, et i BRI

H HITA 5SS T 2t i 9E 2 B4R e R A0 A 1
ST, SCHRL4 ] 52t — o 25 v S o 5Bl 9 8 i
P He, R BRI 2 B3T3 T . SCHRE S | Ak T ek K-
means JERFEN G XT3, IR BP M2 M
AT BUT R SCHRL6 170 Hr 1 e H I 45 FE )™ A2
B, 4 A T S0 B R e TSR vk . STk
[ 71 2R IR A58 5 400 2 ) 2 20 5 18 D7 v X e 4 3
AT . O T 1 — 248 s L A AR AT L, SCRR
(842 1 1T vl I A B BR £ 488 53 A 07 12, (H 2 %07
R TR 5, TS 4 R A A R . A
CA HYSCHRT , A RE UGB AR 23 B B B 58 38 R
DLARGE

107 FL O e TR T Sl A R SR Ps

A i HL T R 2D O IR P 20 BT SR L T R 2%
o ARG — DR BEEHE S UV - &, AT IR
J iy R P AR MR 0 L RE R L T AR
i, LI X 4R R L RE A A AT PR B TR
W #s HER:2018-02-03 ;& 6] HHA:2018-03-26
ESWE:-BRa &AL A (51307064) ; F H i
Jr v, W2 8] AR B (CGYKIXMO00000032) 5 o s 2 £ A&
AT AL 5B & R G2 8RB (20172M0022)
Project supported by the National Natural Science Foundation of
China(51307064) , the Science and Technology Project of CSG
(CGYKJXMO00000032) and the Fundamental Research Funds
for the Central Universities(2017ZM0022)

DOI:10.16081/j.issn.1006—6047.2018.05.010

i3, 2020 A% R GOR S EL 60 A 500 kV K L L
AR HL (IS ) 29 2 500 A~ i L RE R R R
Heo AT BN 2 A0 EAE R EAT AR IS A
B FELR AR S0 AT Y S ]

HAT, A RRE LT T —LE SRR 1 F
T, WA B R PE 2 B Pt T AR 4. SCHR[ 9]
A b S DR 5 R L B f A 2 T 1 A S P A
PG AT P 2Z 18] 0 S e ek o SR [ 10 ] 36 4 A2 v
LR BB A TR ) B8 SR BEA T 42 40, R R
MTLBRS T . SCHRL LT T4 1 2 T B 4
MEVEFR A RIRAIZ A T7 %, 97 T2 Wb IR
W53 SCR TR AN B . SCRR [ 12 ] 5% L SG IR AL
WFZ A8 HARSZ Y oz AT Al S0 3 2R bn 5 4 R i A
R AR CHOCR I T i i s A7 i) Sk
SCHRL 13 ]t 1 — b s (8 K 8 5 356 0 A 07 36 %
TR R R R BT AL . BRIk
R AL BRI R 0 AT LB A7 AE 2 S T7 Y
[T - — 2 MR A 1 P A A 5 I R A B A A
B LU PR AR LA T RBAE 16 DL T 1 SIS
PEI3HT o

WAL P4 B8 i — i 28 14 Rl o 5 i
B NI UK Sl 14 2 TR REHE AT 20 A, AN Mg R4
(R I 1o X A 2 R G M R A
AMEZSBEATGET, 4578 SEBR A o B AR SC IR 1 A7
RFAIE , DTS B X 52 2% 28 508 114 I 4% 45 R R Jo 1 73
Bro BEHLAERFBE CAE R T H Rk TR BRy7 2%
A SU A RIAR AT R T BB . G JLAR
LSRR ) RG] TBOR B 1 e,
TEHL ) R GERGE ST S D AR T sEhi i ™

HTF AR 53 B, AR SORFH BEAILAR B BRI X K
BE 2T B S B i PR T T P R B O B R A T
SR, FEAE RS T3 R\ S\ L i e G AT S P



£5H

AT, G T RIALAE M B B S R i L

IEHT, A0S PR A AR
1 BEHAEREIRiE

1.1 BEHLAEPEIEIE BNt

BEAL AR ¥ 198 14 7F 9 R U T I 7 4 4 B
BT A mxn [ HERE 25 HOT R BB HLAE
L RO BERLAE R o S REATUAE P A7 2 m A8 4R
n BT ICTT R HATH) AR PR AR 52 I, BEATLAE [ 19
LRI AT R B A IR Z A R AR, Qg [ A M-
P PRERE AR RIS T BORIE M Y 4E R
AL T IG5 KA REW R T ISl 1, (BT R T
FESEBR I A v, JE R A 4 B e L 2L A RS
61 P o, T 5 S0 Ay o e PO T A S R

ML I B 00 A o) R e PR 26 ﬁ#—?ﬁﬁﬁﬁﬁ
AR R IR RGERI AL, I 7 — 20 4 75 B B A 10
FPRRFAE . 2RI (ST T BE S We— A BEATLAE R
AR AR DL o X T BEALAE M4 X, LR PR Ak
{HGEHEE SOh

Nig)= ¥ o(a) (1)

Horpoa(i= 1,2, n) NBEHUAERE X 0956 @ DHFAE
(B (A ) 7 — I e B 3 A ] A9 00 3 s 0

e(A,), IR EIR R LR IS T

T UL A, WAL 4 B S A A BE R 24K
() TR IR, 5 038 & FH T oA A — e BEBL 1)
WEBIE RS, MM R B b R G
FUA TR R A0 R, L e 7 I A4 o
TR e — 2 B REAILYE , DRI 38 A5 R FH Bl BL R e B
YENT A8 L 37 i FL 3 3 ) 2R A S BRI A T 40 H
1.2 BIFFEIE

FAIAE HURBE AT I 1 — A AR, 7 TR
FHA RFRESE . B X A N 1T T3
() B, L B A 0 28 DR R 0 37 (W) 4 A 7 B AL

=N
A

X=(x,,x,,%,,,x,)"
AR (2) AR X o 0 3 AT SR A A
B RS A X
x)

Hu(¥;)
)p«

= (%, (X)) i
i=1,2,---,Nyj=1,2,---,T (2)
/E\:Efj,i;:(;ﬁ,l,;ﬁ,zs"'a;C,',T) 9,41«(-;%)%:’-;% E‘Jﬂ{ﬁ,
o (X,) 09 X, WIRRHER (%) h &, IHIEEA w(E,)=

0;0(%,) K &, KIFREZ HA o (%)= 1,
b AR R X R SR A7 S e

M X, :
X=/Xx'U (3)

L A5 RHC S AR A A (7]
:Huj: ~3@ JRVY AE [, XA SRR M, A
X X'=XX",

R LA RSN, N Z =

TIX, %% 2 3647 S AL 50 Sl Z
z,
z,=—— i=1,2,--- N (4)
A/ NU'(EL’)
;H\:EF(,Z —(Z 1% z \) z (Ei,lazi,Z"uazi,N)O

W N b Ti?ﬂﬁﬂ?kﬁ%% c=N/T RASHY, Z
AR IE(E 2 50 3% 43 AT pR BN -

‘)\‘1/22 (1_0)/,/2$‘/\‘$1 (5)
0 Eﬁﬁ

Horft,ee (0,115 2 Z (SR
T UL AR MR E L Z 1R GE (404 T —
L AMER 1L R (1),

2 BMARHIEREKSFIES T

2.1 EHiEtR

B 1 79 A] AT, B PR P o R B YRR AR 53
A R WA BT, AR — R AN e o8 21k
UFE PR R , 5 R T R AR AR, 38 ) 2
PEFFEE G T i R U M I e H R . IR, 4 S
F g 42 MSR ( Mean Spectral Radius) X —2&
PEFFE M GE TR A R G- R P i S A A8 b

B AR I R SO B T A R AR A 1 F
YE, BRI E N

1
KMSHziz ‘Ai‘ (6)

AR R T A FRAEAE R TR, BB AR S
WRRE R )0 o AR i R B 3L rpo O i PR s L, R
P T S AR R T 2R B e T RR P, I A £ (B] Y
SRR B
22 HWMTR

W R A BEALAE P S F T PR O R 4y
BT, F2 A B A A BN R A 1A 1 A0 R DGR
PR 3 N ERY, B AR iR .

(1) Rt

X ng AR, it T AR BL )R A 5 AT LA
BRI Z, e C, R, ATAE R n, NHE
PRI RIS Z,, € € I BB R R A e 1R A A
HARRAE . 20 M RGCIRASAS 55 8008 1 SRR
YRR, 7T LATE ) RG AR AT L 76 S \fﬁxlﬂﬁﬁﬂl_
B LRSI R T, AT DL3E S 2% 4% i FeL 3B 3 1Y
S EE

HEIET 0y 5 n, MBERIFATE 2. &

p(A)=



@ € 2 @

Bny>ny BB, 1 B7 1R 4ERSORA 22 3 K S BB 4
Z,, e C IR FABEL, AT Z,, e T HEATY R,
HAR = (7) Broi.

z,=| (7)

Horp b AN ny/ny BYERORBERL,
AR, AT 3l G 5O 4 R X 2 4 23R O T AR
Britsgm , xF Z,, 5| NFEHLE R A7
Z,=Z,,+MN (8)
Hor N 2y (hxng ) XT [y M P8 26 [, I AR 257041 s M
kg W P MR
g 7 W (L O R i /N 23 5 ) A 4 R . PRIt
TEREU 3 TR R T 5 (W L 17 5 X A EA T X6 L 43
Mro fEME AN
Tr(z,ﬁz;lz'z)
" Tr(NN") xM?
Horp Te( - ) FORHRER)TE
X (9) H, AR B NCAE M A B AT S A [R5
MR EY, GE G R AP AT DL EEAR A R SE I
PRI Z LA O LR MR IR Zy R

p (9)

P i I (10)
_[Zn3], N_[N]

(2) BARAER HE

XFF 2 AN ERBCREAR A, 53 R —A N, x
T, BYRFE BT 11X 5P 2E 47 RAE . HARTT 3 0 3R
e

a. BOERFEE D BATEC N, S8 T, DL R 3
AL TR N, 5 S SRR AR B AT R
AH A 5

b. R REARIE S | DR TR IELI T,
GV T A8 R

c. MRYEFEPLEE BF PSS 2R B, A (2) —
(6) X B P43 AR A T AR

d. (REERFEE AT, IR 1 BB 5)
il H, B0 TR b—d, BB 2401 28080 U5 N A Ty
NN IE

Wt PR a—d A LIAS BBl A 3 o7
SN Y

(3) RERRHETTR

X RE A R0 R S B R PR BRI Z 5 %) LU P
B UR Z 38 3 A8 R SR A B 1143 591 2R BUH AR E
B, T SRR VA P R IE (S HAE T 12 Ky 2
I Kysk 7y o ARIEE B9 RS Bl AT A4S Bl R] 22 A6 7Y

KMSR,Z,\<t> il KMSR,Z( £)o

& b % % $38%
HE— 2 LA B R R M A AR A 0
dysp (1) = KMSR,ZN(t>_KMSR,Z(t) (11)

Xt ey B o, IR AR SR BRRFPEREA T 28 G 1A,
L] LA RSB FEAR syse M -

)
SMSR:f dysp(t)dt (12)

2.3 HERRE
ARSCIRETREHLAE R B P Y T B 25 F i
ARSI PR BT T 1 FE AR I P 1 BT/ o

I

RIETE A S AR R LR
FERECR IR 5 0 LA R IR

BRI Z 6(G=1)

L
[ SORBEGT 1 N AT 2 1]

i
L SRAR T X 2 AR TR
AT RAE, TR
1
BHER (2)—(4) FHEREBT
AR, S B R R R

!
\t_=tﬂ WP (5) . (6) THHHbrRUEAERE
PR 5P 2k 12
N @

Y

I3 SE IR 5 0 L R S
WML, TR BB/

B 1 XEFESTREE

Fig.1 Flowchart of relevance characteristics analysis
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Fig.2 Relevance characteristics curves of line loss rate
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Fig.3 Relevance characteristics diagram of line loss rate

between different transmission channels
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various transmission channels and other transmission channels
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Fig.5 Seasonal distribution of line loss rate
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Relevance characteristic analysis of line loss big data in AC and DC

transmission channels based on random matrix theory
WANG Qi',ZHUANG Yuancan®, YAN Shuai' ,ZHU Jianquan®, CAI Yanlei' ,LIU Mingbo

(1. Maintenance and Test Center, EHV, China Southern Power Grid, Guangzhou 510663, China;

2. School of Electric Power,South China University of Technology , Guangzhou 510640, China)
Abstract;In order to analyze the relevance characteristics of line loss rate in AC and DC transmission channels of
West-East Power Transmission Project,a method is proposed based on random matrix theory. Firstly,the experimental
matrix data source and the comparison matrix data source are constructed by using line loss big data,and the sliding
window is used to sample these two types of data sources respectively. Secondly,the MSR( Mean Spectral Radius) of
the random matrix theorem is defined as the quantitative index of the relevance characteristics, and the relevance
characteristics of line loss rate are quantized by calculating the MSRs of the experimental matrix and the comparison
matrix. Finally,the line loss big data of the eight AC and eight DC transmission channels of China Southern Power
Grid are analyzed ,and the results show that the proposed method can quantitatively describe the relevance character-
istics between the line loss rate and the power state as well as the relevance characteristics among the line loss rates
of different channels.
Key words: power transmission channels; line loss rate; relevance characteristics; random matrix theory; mean
spectral radius
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Singular spectrum analysis method for short-term photovoltaic

output prediction considering meteorological factors
LI Jinghua, LAI Changwei
(Guangxi Key Laboratory of Power System Optimization and Energy-Saving Technology , Guangxi University , Nanning 530004 , China)

Abstract : An improved SSA (Singular Spectrum Analysis) method embedded with the meteorological factors is pro-
posed based on the traditional SSA method , which combines technologies such as SSA , correlation analysis and sensi-
tivity analysis, effectively improving the prediction accuracy of the traditional SSA method. The PV ( PhotoVoltaic )
output time series is decomposed into low frequency series, high frequency series and noise sequence series by the
SSA technology. The temperature and irradiation are determined as the main meteorological factors influencing the
PV output by the Pearson correlation coefficient method. The sensitivity between the PV output and meteorological
factors is analyzed , according to the results of which and the reference value,the low frequency series and high fre-
quency series of the prediction day are modified respectively and then superimposed to obtain the PV output predic-
tion results. The proposed method is applied in the short-term PV prediction of an area,and the results compared
with the AR ( AutoRegressive ) model ,the BP neural network ,and the traditional SSA-AR method show that,the pro-
posed method has higher prediction accuracy.

Key words; singular spectrum analysis; meteorological factor; correlation analysis; sensitivity analysis ; short-term

photovoltaic output prediction



