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Construction Method of Wind Power Output Scenario Matching with
Typical Daily Load
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ABSTRACT ; The randomness of wind power output makes it difficult to balance the robustness and computational efficiency
of microgrid grid connection planning. A wind power output scenario construction method matching with typical daily load
scenarios is proposed. The daily load trend and the location of peak and valley periods should be considered in the microgrid
planning. The daily load curve trend and peak and valley period information are extracted by using the membership function,
and combined with the improved ordered clustering, a typical daily load selection method is proposed; In the effective time
of typical daily load, using the maximum increase and decrease of wind power output, combined with interpolation method,
a wind power scene construction method is proposed. Then an evaluation index system is established to evaluate the selection
of typical daily load and the construction effect of corresponding wind power scenarios. Finally, the effectiveness of the
proposed model is verified by power grid data.
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Fig.1 Daily load curve
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Fig. 2 Flow chart of load scenario extraction and
wind power scenario construction
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Fig.3 Flow chart of load scene extraction
2.2 fifaqsB HIRENG R
RS G, T AR N R A
AN 7 AR 22 AN, DRI m] A8 35t 1 A1 249 4 iy
YENIZG SR B e iR B S

2 dy+dy+,- dy,

v=dy+dy+, e dy_y+1 U0t

0,0 = ; (8)
Kfd, ,d, M d, 0505 1 A5 56 2 s
m NG FAA T AATREL 0, N m DGR H
M2 ¢ 20005 kI AT ARG mo= 1,2,
kl;t = 1727“'9To

3 KHEZRMETE

TE5 e LE 1 XUR O AR R RS I, A PRIE
P, 2O e 25 B KL S S BEA T3 7 A S AU
R R R KL R R B S T TR AR SCHE B
S A RO 18] AR P KRR, E g i RO e/ D 8y e A i
R S Tt

TEAFA AT BEN AT A—A> s, LA [R) KA [F] s
Bty AR 308 8y A g (B A B/ IMELAE D 2% I B AL A,
5 SRA s Bt i AP SRASE B B A i ) 0 B A, R i S XL
RS, BOREARH N R 1 8ds in=X(9) FoR .

1,1 1,2 1,7
[N A O
p2,l p2,2 ... p2,T
) = | P e (9)
N, 1 N2 N, T
p\’\r“ pW’ ot p\’\r'

A pl e v RS ¢ 209 KU HR T N REAS
KA,

YA [i) K ] — f B I r, H 3 i 2l 4 e R
/M

AP e = max { ApL' Aplt - Aphet ]

N.t} (]O)

Ap i = min{Apyt ApYt e Ap
K. Apl M v KA ¢ B BORUE S B B &
AP, o VAP, 3R 5 1 I B XURR, T 1 e iR
shia M/ Mg S &
R E R R R (1) TR .
OMCEEY
Pu =05t Ap e R (an
i+ Aplt Lt AR T 1 ATER
o pl AR ¢ BEZI T

4 FEMIEER

RV B A R 55, AR SO T e PP 4R
FRIRZR . Hodp | S R HPEMy 3 2% R T e R H
F14) B 7 Aok e R A7 467 DR/ 5 T 5000 1) i 2 A B A H
5 I o ik B[] O ) AR AR s KU 3 b
R RPN, ST R R I BB R A A . K
W SR bR AR IR HE R AR
4.1 fmafrHAs RiENERR
4.1.1 HEmEE

B ki g U ASCHE 4 D 22 B/ N 3 7 17 A 3 S 1Y)
SR 2SN BEICHOR BT, A bR T DA 38
Fon, = (12) Fios .

http://www. cepc. com. cn



136 MO 43 5
\Z“chTQM—Q\ Bt Z | W R A B R iR R
8, = m=l =l x 100% (12) i
Lz R _ 2m=]nlf’m (]7)
Aot L, R OB 22 6 57 BOH I 9 3 B 5 8, 1 Y g
m:l m

(PSS NI P=Z sy 70
4.1.2  Jpit B 2ERIGHR

A o3 I B 22 328 B AT S iy 178 1 g 2 5
RISt H BT 1] i 14 B R B 28 8~ 2 (R 2
AR BRI AR s MR 5 SRR AR 2 (R
ANFOR SIS H S BCICR B, = (13) B
’8‘ = 2 ::I 2 jl:ddl2:(1;:.[{'.ﬂ,d,,l,,+1 dL N/E ;Tzl (l”’»’ - l”~”)2

(13)

AP BN AT 2246 65 5 1, , 5 m A TR 5058 ¢
i 20 B

Xt AN [ 28 G 1) 0 e 5030 T e 1) LT AT P
iy, A% IE B A RE S W) e 3O . 9 1
R U S IR AN ] 25 4 ) 67 7y LY R BROGRCR, , R A
PG O 22 R A0 B 3 dn, iz (14) B .

B, = (14)

B FR A 22 5 1, RS
4.1.3  Jrit BRI AR AR
ST 3 BRI 7 1) AR A AR BOR R S H A7 Ay
25 RO F 97T il AR AR T 1) — B I B
2, Wiy B8 H IR B, =X (15) L (16) Frs
1,Al, ,Al,, =0

Sm vt T ( ]5)
" 0,Al, ,Al, <0
ky dy+dy+,+ ,dy, T-1
@ = 2 m=1 2 vady+dy+, e dy, g +1 z l=lSm’U’[ (16)

(T-1)N
LS, | AR m AN A B A
TS GRS v 8 1 i B 7 16 5 75 A 7
IR 1, RO 0541, K5 m I
5 ¢ BT AS IR s AL KB v KA 1 I
B 17 oo, Sy SR F A 5 5 07 5 43 B e

[i1) A 5] AR ABE 3
4.2 REBEZEIEMIEER
4.2.1 KiEshigx

KRB SR R B X R A S %
FE R BHE R 863 THRITRE« Z ARk AR 2R 4 i il
FeAR B RIE PR ELAE , LA 30 min SR <7% 1E N
JAUHL I R sl B, BRI 30 min P80 > 7% 1Y
B Ry e A R B I B, o8 SO R Bl i 42 4
oA LR HXUFR S ) 2% AR Rk sl A5 I B B
Z = (17) FiR, iz dE bR R B T R & AR R
BIRERE KA R B 3R K A R 5 BT 4 A e

K. R R KRB B 0y, A m S XL 5
RAR ST B,
4.2.2 KiEsh
JAUHL KU Bl 48 A R T A XU ) 5 U5 B o 4 %o
1) fpe KA 5 0 T3 1) LU AE 9 -2, =X (18) o
TN o IRFR AR R RS 3 19 37 55 v XURR U0 Bl B
REREE AR A R Bl
M“:;z:ﬂmﬂmmm’MMm}

Pe
A s, ARG BIFERE ; Apll o FT AP i ST FI A m
A XU 335 ) e KR e /N Bl it 5 p R KU HEL O 851
I,
4.2.3 [IFIEHER
S8 WA M 23R AT P I R 0 o B A st B R 0 A
i BERE R X (19) Fis .

zil:]nr(m)

ky
Emzlnm(m)
K, TR THIERE R  n, (m) RRE m M=K
Az BRI BB e, (m) 7R 26 m A 37 SEIGEAR I
BrREL,

5 EHHISHh

51 HAf#AA®EINSTENRXEIZSHIE
gR

DL Ml X 44T 471 g 5 XURRL HR ) 8 R ), R
MATLAB #4252 80 67 fip L) H 356 B 5 DG E Ay XL
ML SR ik . Ho fi e s s (B] AT B 4 1 b 4n
Bl 4 B s RCHL 0 8508 st (8] (5] B% 24 15 min, 401 5
v

(18)

¥, = x 100% (19)

B4 FiiXFRE#Z%

Fig. 4 Annual load curve of a region

http://www. cepc. com. cn



5114 I, 55

55 908 F G DT TRC B XURRL HR 37 e d i T ik 137

5 HMIXEREH %
Fig. 5 Annual wind power output curve of a region
5.1.1 FfURIBAThE
XREARBEATA P R, TR AR RIECT ik
Pt BWP $EbR FI s A7 R, SR/ MR 5,
UARIR BRI /AR 5 BN & 6 P

Be6 REHFNMIEZRE

Fig. 6 Number of clusters and small probability scenarios

HITE 6 W] UL, S — AR B T A e 2 /AR
Yyt /MRS BN — S R RBULE R, e i
W stid 2 S T SR BOECR . R BR/ Ml
RYsa A RREORN ZW D T 2 AR T
124>, Ui/ LR S0 R B B R, A /I
WER I FE M, 20 BWP 48 4 bt 5 2850728 16 1 il
ZeniE 7 iR

HITEL 7 T UL, 24 A /N R 3 5 R i it
BWP AR TER RO 5 BRI R, R HRIEE
h 5 BRI R, BORIEEON 5.,
5.1.2 ffarliiR i

ZERR R 5O AR 180 K ANEE 209 K,
R/ MR SR R R IR 1 PR

B7 it BWP EHRRER KT i 2
Fig.7 Curve of improved BWP index changing with
cluster number

®1 FRENER

Table 1 Scene extraction results

LAY H 2 A R TA] W H s A 3]
1 H1~26K 4 $5264~323K
2 227~ 82K 5 55324~363 K
3 183 ~263K

1 1 Al L Sl AN SO 7 0 — 4 04T 20
5 AVELER I A5 R 5 IR H K 8 45
T2 A I R S IS i

MIE 8 AT UL, gy B AU H 1 2 5 J5 6 i ith 2T R
SEAARTA], I HL AT SR H 55 HAT A5 ] A £ 67
5 1) HEAR — 2 ; G ey LR 55 00 ) BURHIGE (EL A 4%
(EL A I B AR ), Ul BHAS ST 7 i 1 ) 6 i 7
I G S B 7 75 R I8E  38 T LA 3R D 0 v e 5 P

Bef B sk g
5.1.3 N gHiis

B9 22l T35 2 Al s 3 By R 7 5 R
Hi B s 2k

FTPEL O AT DL, AR SCHE 5025 KGR H 7 9 R334
P, a3 9 3 55 v XU HE 7 sl AR R T s v
[ B 4 AR 1 e Bl e R B s g b 3
Rk
5.2 BB HERERITEN

R 320 B AR SR 48 1) B i A H R ORI S
TP 14 AR 37 A 1 T 3 O PR RE B G LR
VeI vE R e T B R PRI 22 Bk H B9 D7 A k
PIEIRAET Ik 0 R 3 J7 ik, X HE T k 4
(ERITTk, Hoh AR5k AP e i AR SO B Y
W FRARR I, X LA R N3 2 P

http://www. cepc. com. cn



138 Ml ik 435

B9 &HH=REHNS5FEH K3 HE
Fig. 9 Typical daily output and original output
fluctuation curve of wind power scenarios

B 10 ST 5 8RR T far B X fer LAY H 35
®2 AREBEHEIFELL Huah 52

Table 2 Comparison of different selection
methods of typical days

B8 HfmARESREARHL

Fig.8 Typical daily and original load curves of load scenarios

EiEE7n AT k)M 208 S
AT Al 22536/ %o 0 0 22.01
TR 22 %/ % 12.04 13 318 8 754
fu g [l Jy 17 ZEAL MR =R/ % 89.71 86.81 82.16
JRUHL R I B g o 0.97 0.66
JRGHL KU B 4 b 0.56 0.21
R A 2R/ % 50 35.34

HIZR 2 AR, 1R 05 3 P BRI A 20k e3¢ 00 iy S
T H A, FA 7 3k i 2 0 Ay SRS A 974 5 D
YT 22 o AN SCHIT 3 75125 T 32k 4 ML 7Y 1 7 97 v 2

IR AR AU K e B K S
SVRIEMERFE b I k I(E RIS Tr ik 4 ,U‘éEﬁZlKjC Fig. 10 Relationship between typical daily load
e 7Y ﬁ’ﬂl‘l‘&ko evaluation index and original load

http://www. cepc. com. cn



1

FERRVL 4 SR [ fA R DS IC A AU L 3 ey 139

FH &L 10 AT UL, 6F A8 [R) ) 47 ey 5080, AR SO v
Bt A B far MY H 7 £ fer i R TG R 22, B fr O 22
RIETFEEA IR TE 10% ~30% 22 18], 6 B Jir I 1 e
Uy B0 Ao B8 Yo A SC BT AR ik BB R K, H U
7] 5 A AR AR HE R FE bR 89. 7T1% Ji/NE T 76% 2247
g i — 25 B UE AR ST £ 7 9 A 57 g A8 A6 23R [ 7 [l AR
RPER 5 HA DT A LR IS B B T RE R
UL 25T RIRI S I B R A ] J 46 B far £ 80 st 67 4 728
FER [ J5 IR R R bR AE LI L

E11 GfaREAEEUEERERSREAG
Fig. 11 Probability index of load change in the
same direction and original load

A [ 7 1) AR A 3 I 3R i gk LR gt 2 5
JE gy 4 S — OB A b, el P 1L al g, A
FHAS SCT4 757 16 45 1) 07 A LR 1§14 604 ] D7 1) 78
PHEARAE PRI R T k PRI ik M AR 2295 4%
AT Y H R AR . O EL ARSI R I A fEAL B
[FI R it ik SR ) 8777 ) 5 ) AR AR R A s L
ZEBE/N, UG k SEERZETT I A 22 0E A L A
SCRR R 5 ¥R T ARG E A R Hh 5 R 6 A 2k 3
— R ST LR PR ) XU S AR A AU
Gyt B 12 223 T %A b e M AR SCR 4R 7 & 1 k
PIE IR TR AL FEAS TR XURL Y s 45 2R | G
JHLFE BRI 1—3 73 551 g KR R B s A A s LR
W B b A S WA S

HT P 12 AR A ST $8 7532 A A BUAS [] ) JR FE
H 3B N, X R DR 90 gl AR A i b R T W AR R AN
AR VAT IR PEBE U ARG E . SR R, 5 k 8
(EERISTT LA R FIA S 7 K3 H A XA
J7 SN R AE 5 = AR ) SO A R AR AR L HE &
PIE ARSI , HARTEAR I L k BERETTE T e
S UEIAR A SO R 07 M i i 5 He k HME
RPN G ELIUR77p= D) NP LB A

12 RAEERSRERXESHN

Fig. 12 Wind power index and original wind power output

6 % it

RSO HF 5 v A XU R A e R 67 £ LR T 3
ST, ) PSP S 2 e B BB 07 Ao I [ A 94 5 e A
I Bl B FAS G O A P RIS JE i T g S i
VET5 vk o BT G55 KGR 375 (8] i R A T, LA
G S AR AT R 5] 9 FRLAf 2 XL 3 35 ) A8 3
[, 3 T REAEL, 25 i KU e s 4 1 8 ) e
A WL s i T i AR AR

1) U th /4 67 ey S 80 s BT ik, 0 SR s 2
PRI IR Kt 1 3L R S Mg 23 it Be 5 8, i Bir
VIR LR 5 SR AR AT i) AR — B, A LA
[l — I BEN AT . S EGER k BRI 2215
FHEE, BT i LR 1 306 B3 32 A 00 e B O 22 | AT
i 22 2 A0 874 ) 5 ) AL AR Ty 45 2R BEAE

2)) T 4 KR 37 S5 1 T 0k 7 BB XL R R I B
R, R B K500 H 114 e R A A B i/ ]
AT S5 A T JRUR 1 g it 9 1) — A D L 37 45
SEGE k SERIETIEA L, Bk it 14 A A i 5 37
SR TGS

7 SEIE

(1] ARERL, JAIMS, T, 5. 5 A M Y 3t DXL HY O X i e 75
RS TLI]. BURHL, 2016, 33(6) : 21-26.
LIN Li, ZHOU Peng, WANG Shigian, et al. Analysis impact on
regional wind power to peak regulation capacity by considering the
correlation[ J]. Modern Electric Power, 2016, 33(6) : 21-26.

(2] #2552, JE T I A P BADL Y DX 3 H 0 RE R TH AN RE T BP9 [ 7).
AT ZTRE AL, 2020, 10(12) ; 68-69.
LI Zhen. Study on new energy consumption capacity of regional
power grid based on time series production simulation[ J]. Modern
Industrial Economy and Informationization, 2020, 10(12) : 68-69.

(3] 8, sk, MO, 55 25 R A A o Y s LL A n] A A
TR RO sems [J]. B, 2021, 38(9) : 3541.

http://www. cepc. com. cn



140 HL 7 ik 5 43 4
XIN Rui, ZHANG Yu, HAO Baozhong, et al. Optimization 50(3) : 84-90.
strategy of high proportion renewable energy microgrid considering [13] 3RERIL, Bakdy. 1 B0 faf AN 1k 0 R B B TR R 42

—
o]
[

[10]

(1]

[11]

[12]

response uncertaintye[ J]. Distribution & Utilization, 2021, 38(9) :
3541.

W, SREUE, B, SF B EE L b A A 9 20 A X R A
RRCELT]. RFHAE, 2021, 42(10) : 424430.

XIE Zi, ZHANG Huijuan, LIU Qi, et al. Optimal configeration of
distributed power supply capacity considering battery life[ J]. Acta
Energiae Solaris Sinica, 2021, 42(10) . 424-430.

GAO Y, LIU Q Y, WANG S X, et al. Impact of typical demand
day selection on CCHP operational optimization [ J ].
Procedia, 2018, 152, 39-44.

PINTO E S, SERRA L M, LAZARO A. Evaluation of methods to

Energy

select representative days for the optimization of polygeneration
systems[ J]. Renewable Energy, 2020, 151 488-502.

RERIL, A5, IMa, & T 05 EA GA 19 XAE R g
REA R LALALLL[ ], RFURHOR, 2017, 43(7) : 2122-2130.
YUAN Tiejiang, CHE Yong, SUN Yigian, et al. Optimized
proportion of energy storage capacity in wind-storage system based
on timing simulation and GA algorithm [ J ].
Engineering, 2017, 43(7) . 2122-2130.

gk, B, BT, . BT R M e H LA ik
[J]. A sAEUR, 2020, 5(4) : 69-73.

HAN Hongzhi, YANG Yang, GAO Ning, et al. Fitting method of

High Voltage

typical daily load based on normal distribution [ J]. Distributed
Energy, 2020, 5(4) . 69-73.

BEMA, AR5, T, & T RN R RIS IR
SrHT ALY ORIk [J]. R, 2008, 41(4) : 15-18.
CAI Guowei, WANG Daliang, WANG Yantao, et al. A new
selection of the typical day based on the analysis of minimum
distance cluster and interconnect degree theory[ J]. Electric Power,

2008, 41(4): 15-18.

WA, B, WK, A — R TR SURIE RS 1T
M BEIR k[ 7], ARdb e R ( AR B RR) , 2013, 40
(1):4348.

MENG Lingkui, DUAN Hongwei, HUANG Changging, et al. A
semantic clustering method for selecting the typical day load curve
[T].
Science Edition) , 2013, 40(1) ; 4348.

TRIPIE., L. LT kbR SR 2 fy L 0 T AR I 23 BT vk
[7]. #5103, 2019, 56(4) : 21-26.

XU Bangen, LIN Hong. Selection method of typical daily load
[T].
Measurement & Instrumentation, 2019, 56(4) ; 21-26.
TR, WLL. LT MO 2 i S A 1 6 it 2k e IRUT 6
[J]. Wi 51{%3, 2019(4) :21-26.

XU Bangen, LIN Hong. Selection method of typical daily load

Journal of North China Electric Power University ( Natural

curve based on improved fuzzy clustering Electrical

curve based on improved fuzzy clustering [ J ]. Electrical
Measurement & Instrumentation, 2019(4) :21-26.

W, XI5, BORiE. FET k-means HEEF 00431 2L AR
ARG O Ve RO EIR [T]. Bk, 2021, 50(3) : 84-90.
YANG Hengyue, LIU Qingrong, RUAN Yingjun. Selection of
typical daily cooling and heating load of CCHP system based on k-

means clustering algorithm[J]. Thermal Power Generation, 2021 ,

[14

[15

16

[17

[18

[19

[21

2

]

]

]

]

]

]

[t

]

[t

REMACEE[T]. EHREREA, 2022, 48(6) ; 2037-2044.
YUAN Tiejiang, CAO lJilei. Capacity optimization allocation of
wind hydrogen low-carbon energy system considering wind power-
load uncertainty [ J ]. High Voltage Engineering, 2022, 48 (6):
2037-2044.

SREPR, sk, BT, & TR B & R
B HEPOTELT]. RS TR, 2017, 33(7) : 26-31.
ZHANG Guoqing, ZHANG Haijing, YANG Dongliang, et al. A
typical day selection method based on anti-uniform adaptive
clustering algorithm[ J ]. Electric Power Science and Engineering,
2017, 33(7) : 26-31.

YEGANEFAR A, AMIN-NASERI M R, SHEIKH-EL-ESLAMI M
K. Improvement of representative days selection in power system
planning by incorporating the extreme days of the net load to take
account of the variability and intermittency of renewable resources
[J]. Applied Energy, 2020, 272 115224.

ZATTI M, GABBA M, FRESCHINI M, et al. K-MILP: a novel
clustering approach to select typical and extreme days for multi-
energy systems design optimization[ J]. Energy, 2019, 181 1051-
1063.

GUO L, HOUR S, LIU Y X, et al. A novel typical day selection
method for the robust planning of stand-alone wind-photovoltaic-
diesel-battery microgrid[ J]. Applied Energy, 2020, 263 . 114606.
A, FRis, XNGBR, & TR R AH XX )
WA RO ELT]. B RGP ST, 2018, 46(7) -
1-6.

LIN Li, FEI Hongyun, LIU Ruchen, et al. A regional wind power
typical scenarios’ selection method based on hierarchical clustering
algorithm [ J]. Power System Protection and Control, 2018, 46
(7): 1-6.

XING TR, He TSI i 4 DX XU HS B 7 B B B 3 S i [ D ).
Jent bR IR, 2016.

LIU Ruchen. Selection of typical scenarios of regional wind power
output based on measured data [ D]. Beijing: North China Electric
Power University, 2016.

BHEE, XIRM, 30K, % SRANERZEM N A T3 5
WO [T]. mRHJTHOR, 2020, 48(1) : 17-20.

ZHAO Yueheng, LIU Minwei, WANG Wenfei, et al. Generation
of typical wind power scenario based on spectral clustering method
[J]. Yunnan Electric Power, 2020, 48(1) : 17-20.

WM, i, AT, A BT AR PRI K A R Y
LA AUE DR SRR [ 1], A S REAUE BEEOR , 2021
(7):23-28.

XIE Yongsheng, YANG Yang, JING Shibo, et al. Calculation
method of rated power boundary of electrolytic cell based on
sequential production simulation and air rejection rate constraint
[J].
23-28.
I3, B, XI—Jk, A5, KOGAERER 7 BRI Y 38 H
PEHOE[T]. T EBHL TR, 2020, 40(8) ; 2468-2479.
GUO Li, YANG Shuqgiang, LIU Yixin,

Electrical & Energy Management Technology, 2021 (7).

et al. Typical day

selection method for capacity planning of microgrid with wind

http://www. cepc. com. cn



1

R, AF S

VEHC B Ry sk e I ik 141

[23

[l

[24]

[26]

turbine-photovoltaic and energy storage [ J ].
CSEE, 2020, 40(8) : 2468-2479.
PONCELETK, HOSCHLE H, DELARUE E, et al. Selecting

Proceedings of the

representative days for capturing the implications of integrating
intermittent renewables in generation expansion planning problems
[J]. IEEE Transactions on Power Systems, 2017, 32 (3):.
1936-1948.

e, XOe. HTIFE AR S A F RE T ELT].
it 515 Bigdz, 2020, 35(12) ; 15-20.

HE Hanji, DENG Guangming. Multi-dimensional ordered
clustering method based on common trend extraction[ J]. Statistics
& Information Forum, 2020, 35(12): 15-20.

JAtE R B4R, FEALTE. K-means 5332 fc 44 R 28 5000 2 Jr ik
[J]. #AMLNH, 2010, 30(8) : 1995-1998.

ZHOU Shibing, XU Zhenyuan, TANG Xuqing. Method for
determining optimal number of clusters in K-means clustering
algorithm[ J ].
1995-1998.
M. RT/MERF ARG LN [ T]. B, 2017
(19): 14-15.

Journal of Computer Applications, 2010, 30(8) :

HAN Yanlin. Understanding and application of small probability

events [J]. Science & Technology Vision, 2017(19) : 14-15.
[(27] e, T HRIEMR RO M LR B [ D], .

LB Tk R, 2020.

YANG Fuwei. Optimizing allocation of CCHP micro-grid based on

wind power curtailment consumption [ D ]. Shenyang: Shenyang

University of Technology, 2020.

iR B 20220227

EE BN

RYIL(1975) 55 W4 (JF) , 082, ML A S i, £ 2R 58 7 1)
JrEne S ) AR AR AR K T MR B Re IR &
RIFME AR F—RelR RS IS 5 1, E-mail ; y(j1975@ dlut. edu. cn;

M (1996) , 55 W-LARITAE AR VRS, WEFT 5 0] g KA & 1
H, [0 258 AL iC -, E-mail ; bertyy1219@ 163. com;

#J3(1979) , 5B 1A B E g TR IW, 2205 7 19 A L R
X1I, E-mail ;19895864 @ qq. com,,

(mE a¥ifk)

http://www. cepc. com. cn



