CZAECEARE:L]
2023411 H

KooHORE

Water Resources and Power

Vol. 41 No. 11
Nov. 202 3

BB

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20230119

ET % BirbE4EM & 5 BRI M b B B FE ML IET TR R

FRE.BERE.FXR

(ARM TR S5 F LR, AR I 255049

WE: oA XTHARRGZESEMB T B N2k shits R,

st RET —FAT S B AR

4‘-
YeAo 5 EMGHNER L MAEAEAT RS, BAMNE, EHMEEERE . D ERLE BHFERA ST T%E
BERGARFTEARS TE/TR TR LI L RETATARMARNY S EZERIBREL T &,

BABMZ MR X 2t BARRE R GH I H A%,

H A BB, @ b B 45 4 o BT X A BRI

X RETATEIAXRMA XA BGER LN ERN T Z, AP BLBREAATHRZEFER TR, &5 ,%A T IEEE-33,
1IEEE-84 ,1EEE-119 .1EEE-136 ¥ % & 4Lt 47 L0145 A, 2 RISIE T PT35I BUBR d W AR AL 38 4T ek 09 A 2%,
KER: SAXTHERR; AHEKAK; LR EH; %A FEE

HESES: TM72 NEIRERG: A

1 35l

T}

g3 A1 2R P A BRI ) R A2 AR T e H
050 Ty 23 1) 38 Bl M 5 AN i P SROf e I R 3 A
TR B = M A B L R R R R T W — Bk
A XCABA T bR T R M S BT L 48 2 R
I 28 8 N AT 458 05 U, % I8 AT H Y £ E S
PR R Y8, 2 IE N A R R s AT B Y BE
F sebs b R s AT e £ RIS RS b
PN N O ) IR i e A TR A=
FRATETEDL AL T 2 = A B A5 B 2508 2, SR =
%t % AL it Bk TERE S FE B T ™ . MA X
G TN E R B AN E L ARy £
ANBH AR AH JC Ik AL 3 BE AR OGP HAR . AR
B 22 4E A 4R 0 B, WANG H %5 R H 5
8 Y B b 9 e K B AR AR 904 B AR
M4 2 HFR UL RO A . B, G fe) o fic B
I 22 i 58 I P48 bR AT R Ak AR A AR . B HR I R
Fa & A 38 2 AR A3 B I S TR 45 T ¢ B W I/ P
B Rk AR I 2 i Hh DA R AR D) SR B L ol
FEFRR A ZHAN ] W05 TR T BIF X
(1%) Tc. FEL DO B A4 ) BT, AR T R 8 I 8 R . SR

g i=N=p-i B
BEEMAH:
EE B AV :
BIRIEE:

3% , E-mail :jjchen@ sdut. edu. cn

2023-02-02,1&E HH#i: 2023-03-12
H R H KRB #3450 H (52005306)

XEHES: 1000-7709(2023)11-0212-05

BEA T 5 k2% 18 73 BT 5 MINBR 268 T 5 03 [+ 42 1)
FETHEC A R G 2 Bas A7 RAG PR A, $E ik, A SC
$ i T 2 F A e 2 R 22 20 A Y T H 1 7
O B A iz 17 S s, Jim i o 58 40 23 A Bk T i 7
ER A AT

2 ZEREFHEERMLHER

21 BiREH
211 iB17 ROAR

BATERA F o SIEHRILE A C,., .
FE R P Clg T 9% Cou IR B AE 37
H Coe FERFEIAETT S8 Co S50 AT F A=
el (DRE) M ts C g - B
Feou=Crn+ Crg + Coon + Cop + Copp — Cpg =

T Np
t 2
DI an (Pl )2+ b, Pl + ]+
t m

T N N oo p e
D 20dP D) e
T Ny T
DYd D> m P+ DAP, —
=1 i=1 =1

t
t - t
HDRE(m) T4 B

T Nooo .
3D

'
t=1 m DREGm)

(l‘ _Pt[)RE(m))f(l‘)dl‘ (1)

220 K (1996-) 2 A LA AT A BIF ST O 1) SR BE R AR AE 32 4T L E-mail : 1L1712356921@163. com
BRAEAE1987-) 3B @l Sz B L 58 07 1) A Y BETC FE I v 5 RS PESR T A Ml E A B S W



41 5 11

B ES SET 2 BRI A0 2225 5 R A P K BTG HL A 1 AT SR « 213 -

Ao, T R RAL RN B N, R OB AL Y SR
@by BN m B HURHL K B RAR R
Pl At BEZIS m G HURHL J1 A0 & SR HL
i R P, Hl DRE NS Pl s
N, RO B A Pl R e
W25 5 B RN AP E R s cum N
AR A PYY R NP H
KT R m, HYPREECEIEREG 2 5K
M IESI R Pl N ¢ B %) DRE 58 KU 55 6T
i p N DRE LR Pigey Nt WZIE m &
DRE B 3B s phgeen Rt W25 m 5 DRE
kit DR IAE : Z, . IS o T EAE K
SEs B g W% DRE B W7 2255 1 .

ST ARECE R, W DRE H 7 0 T 5 2% iR
MIES A, BT, f(2) 2 DRE IEZ& 501
B IR 5 AE 2R % B PR B, 57 DRE ) 7 AIGF T e
B A % H P = | Pl —
x) f(x)dx ;45 DRE i J7 5 T Fl {8, ) 4% J) %
(D 5 — W w4k . 2L DRE
BAE X B A poreon — Zime B < Phreon <
HirEGy T 21w B
21.2 TEPifE

Wi 25 i P I R 7 g S DRI 384 A B R Y 2 R
BOREAS WG N B RS W R L5817 . AR BRI
FL OS2 47 28 B I B DR T R FE F o B/MK
HARA N .

T N, t t 2
Fa=3 3 (PR, @
ij

Kb PG QY Ak ¢ B Z AT A5 0 1 T A
WA DIYIR I % Vi ke B2 80 A
2 I8) S R S s R, IR A R =22 ]
1) S % HLRH
213 H 22

HL, i 25 2 Al ek P BB O o 1 — S EE B AR A
=185 R 1 DRE S5 800 L L R % 80 L PRk
T BRGNS TR 2 Fy, - R5200

Nn T
1
Fuy=— 22 |V, =V (3)
N" i=1 t
K,V WS HEH,
214 HamES L

10 3 R A v T WA LU 1 B e i 2L R
THHL I 49 DRE BIRE Sy . 2B 00

Fo.=(P = Pron)/ Pl D

XA F,, AR L5 P . A EH U R

{B s P J5 000 /MBS
21.5 G 25

HT R R F o T PR AR e 100 il 2R i o7
VAR B L v B T AR BT T 1 U v e il R
MEw . AR

.
Fu=220p5 "% )

LR BB L E ARG TR by AL F b R KSR
A

min(F s Frw ' FvpsFpys
22 HREH
T A RN
Pige, +P.L, — P, = >, ViVi(G, cosd'; + B, sind;)

iJEN,

7FNL) (6)

Qi)kl—:‘; +QL, - Qi; = Z V:V; (ij COS&;;' - Bij Sinb\;j )

iJEN,
(V. V)![(G,cosd; + B,;sind;)? +

(G, cosd); — B, sind’;)*] < S,

P)

K, Py, Q. 739k e B 20 & BHLTE AT 8

WA DIRITET 015 ViV G0l ko 2079 g

ML s G, By 20 o8 i Z 18] A HL S AT

s 6y e WEZIHT A i Z IR HL R A A 2

Qire.: Nt BFZI%5 &5 ¢ b DRE TH 3 J75Q0, e

B2 S, L 2R R

HLE HL I 29 R H
Viwin < Vi < Vi
{O < I < 1o
A Vi Vi 8B R L VA L
BRI N ZATHL I ERR
TRARBL S T1 29

(8

t m
O < Pg(m) < Pg.max
, (9)
m m
Qlimin < Qi = Qiimas
m t m
Pl)RE.min < P[)RE(m) < P])Rl‘:.mux
(10
m t m
QI)RE.min < Ql)RE(m) < QI)RE,m;\X

K Py Qi ~ Qi 739 N5 m 5 AL
A ) P, W9 EBR TSI T QL HY B BR AN
TR Qrecy Mt BEZI%E m & DRE LU g5
P ke min ~ Qe in 7791 055 m & DRE A U FIJC Y
B D E s P e~ Qe 775 B m &
DRE A D) f Ty th I 5 KAE
23 ETHEHRHEXUENZERREERSZ
B ARt 22 2 45 A0 A R SR 0 AR A R DT
EENiURi i IS A SV g Tl E R TN el EIT VS



. 914 o Koo g

B2 2023 4F

LA AR BCE . BAR 2.y ZIAIHE R
AR R K ., KR A
0.y =cov(R,, ,R,‘y)/(a,,o,-u\,) (1)

X, R, R, NS T EAR 2.y B9 HEFES
0.0, NS P HI oy FIPRIEZE.

BT BARAHICHER 2 AR RRAE AL TR AT

FB®R1 MM ZHEEAHERE
(MPEPPS){LfL#1 U HARSE & . T A R
JE B I3 1 K-means 2K Fil B br A 3K
B — G Hbr, 5008 BinEa ey E
T B AR G 0 H AR, HL B bR 4ERE Bl Z B AR

]2 HEH LR E R /N E N
e R I R SRR AT R R, R R AR
B Coy MMM H AR L 5 B A AR e L o LR
P2 o SRMELNE oo, B LLIE .

Cov=(ou/ | o | X 100% (12)

Keor BAR A /T 00100 178 5 &R B0
MR, I MPEPPS 5 ¥k 1 4k 5 i 246 i
B TR I AH OC R BE R RS bR 5 A H bR
KRB BRRAG— B G . il B Jo
Kb o HAR 45 B 3545 19 in 2560 4E , e 2
MR ARk Bbr, =R DR, 53R
PR HAR N IR

B3 ISR A B AR A OC R U M
FIAR SRR g T2 A0 B o 5 0 H AR SR 5, e & 44 3
Wede i 2 B b 00 AL B AL, R 2 B bs O A 3 10K
HH 5 2 TR 2R G R P A 2

3 ETZIHAXIFZHAFEYE
FE ) B 4 1R B

31 HiREH
e BB P2 AR S 8 DRE A
Dy JC T2 i 5 — B B AR A B i e (B . Tid el
I 5 #4 (DNRO 19 H A5 bR BUR e/ ME D451 2%
NN, (PL QLY
mln;[:;:llglj( v ) R, (13)
Kb, By WA 2 BRI OCRAS oo
FRWIT 1 KRS .
32 AXREH
DNR [ 75 2 3 (7) ~ (10) iy is 47 4 H 4,
R G0 G LA T 4R
N,—N, =1 (14)
disGivig) << oo i iy (15)
K N, RSB disGaig) WS 0 B A8
SR, MR R,

33 SBHFXIAFZHE

TR — 2 S 5 — B B HL 9 ) B 4
FNeF i A I O ST U B . SRS R E AR
WRUAT I I 31 58 26 8 4 4b b 4> TF 5G9 2 8 4
FE 5 T S8 450 FE B /N 1 JF DG 38 R B2 T 6, 4R
S IR T (R B 2 TF O AT IT , e # Fh A5 A Dy
R

T4 20 v B R b b 43 BT G Bkl IR R
TFK AR AT R — 2 A S IR B R b g by .
15— B B A 9 DRE R HLA 2 JC 2 2h K
B AR S T AT T OR R AR PN A R DR AR
DAARAS BEAF 0 i e 5 28 . Rl ik L 5
ARHUAE DAF =R 2R IF O FF SRS D2
T o Brha 40 +b rp 320 A8 o 3 57 5 10 B AR oy
B D A BOF R QKL . s b
FI AR T 05 ) B M B AR o, SO A Y 4 BEIE G
R OFAY . AR AT A AE TF C H & [0l i 1) 49 Bt
TG TR H T B B T G AR X 2 )
FE R AERT i FR Fh b, 280 T I 5C bR 2538 8 AN
T B, A I R BEAT IF, 75 WA 25 B 5
— LN, MRS L AR T R
PR JE RN TR SRS, BB = 40 iy 2l
Il A,

FE55 =20 3l el AR 5 OB A B Y 4 2
PR T (0 FF SRS 15 BT R DS54 . AT
on-of f AE , BIAT FF — A28 AU 11 I ¢ [6] 1 1] & —
AR 48 TF OC LU ORI 28 % 1 . 2% IR — B B AR
Ak 4 1) DRE FHRUBRAILAT D A TC 2y i g, X 204 s
B #1235 R0 AT 00 i T 5AL DA E B e/ R
TRE A 0 45 4 4D

P BAfb i s 1, F—M BN H
HE B2 B B R 2 T B An A G 1 2 H br B 4
JrE R 2 H bn B R 3E 47 B 4 4b B, AR fS G o
MPEPPS 5.3k 3K ff B 4t J5 2 B br A AL B8 DL 3k
. 5B B H NS 1T B B AR —
By BEAR AL A9 et DRE RGO BL S L S 36 T
L5 IF KT 22 e 3 (MSSE) () DNR 3K 8 ¢ /)y
TR FE M B Lt Fh a4

4 F=HISH

S WO IE T PR AL A AL M, 2 AE IEEE-33 1Y
MR G AT U WE 5T, £ IEEE-84 ., IEEE-119,
IEEE-136 W s RGP RIUE. A3 DRE DGR N
1 JE AT 43 BT 7E 19 508,22, 234 Wil S i B pL A &
350,350,150 kW By GAR 6 AR 28 U AL . %



HALBE 11 2t B4 ST 2 H bR iR £ 40 TR T B B ER ) Ak 52 1T S « 215 -
B EFBIME 6D BRI E R B EFMSSESIDNRIET
’z M. BRERRE
PIBIMPEPPSZ 4L B EParctomla T T I
T R heanin | lercenmens, aremmm|!
g=1 | TR, SRS RENGAETRIE
v [vosemeeERRRNER - | 7 |
DB TS | WTE@QSSE A ERBINPOFR, B8 ERASE
3 e VTS =Ty | CHEBR — DA )
[ P L) ] B35 EIParctoBli E— i
wEORR) SRS Ton -of F{E %@/@ZQ%%B’MB‘\
_ , DERFER 4—4 {E, FHESNTIASE ‘
B OADREAREN L& 1070 BEORING | e e !
’ FNERIHT
E1 mHERLAERRE
Fig. 1 Flow chart of two-stage optimization model
JEEDGR I T AR 23 B 7~ 18 h BB OB AR ®1 ARBETHRMLBIRE
B AR — A a ¥ T=12 h. Tab.1 Optimal target values for different scenarios
— : BRA S YRR %R I iR
41 BERREHESH mw N zv} o 2% m%# W
5 ; — L S L Bl 0 o = Jt % £
AR SO AR RS AR DR P RO ﬁﬁ{%xﬁ SI 50597.48 1962.068  15.548 0.352  0.812
N ER S| R S I W P Ty B N A E R i R S2 50520.16 1680.404  13.613 0.352  0.812
KA HBEWE WA HARE R R AU THE Fng 5 280 ST 8 3k 8 5 A, 34 0 45 [ A%
WREAR B — L FACE R — LB R 77,32 50, B S2 by 2R 45 EE AL R R 224 W 5
B, R MPEPPS 553k 3Rt H A H A5 B (9 4 &%ﬁ%%ﬁ?mgw/w4w/ﬁW%ﬁ,

vl Eie % S R R PRy 5 S E RN PO IVEN
AU 2, 2 F W, Bk R, 8

4/4

2 RN

@6®®é0

0.8
0.6
0.4
0.2

E2 BiREHEXXRE
Fig.2 Correlation chart between objectives
RS 5 SRR L FE B 22 HTIE O G 5 B
PIRT 0.9, B EIEMK. B = Hir 580
L S PR T TR UL E PSS S N
T—0.9, 2@ EMME, @i Kmeans KA
HA BRI APIA Mg FF, B

min(F,,F,) (16>
R SCHR [ 8 PR AR B RN 9 H AR 247 R, B
F,=F nt+Flo +FysFy=Fpy—Fu,F, F F,

AR S ZB R T 0.1%.,
42 THEBREEBEMBENRKERGES W
R = ST BUN SR 7 o A X N R SR R SR
BRL, il o MPEPPS 5k £33 b1 2230 5 00 i 4 .
55 B BRI B OE o B RS 19 DRE AR HL
J1 0 Fe A R AR Gl i MSSE SR fi DNR AL, Sy 5
UE 95 i B B AL O £k 4SS 78 1 A 2801 S 43 5 A 3 5 i
o007 ST, H 2% & H s B By B, B %5 R
HN DNR., @S2, Jr 4 i 9 B B A 5 AL
et B AR W1, i L AT L G T i A 25

S2 WAL S R F S,
Ty A , 45 e LR T 6
WAk . S1.S2 AN [6] I 2 2% 757 i H R 43 A L (]
3. M 3 AT, S1.S2 Hr 4% A5 H R G HL R ik R
UL, TR 4, B 4(h) £ 0 214815 A
JEW sh# /N, Bk, ST A e JE B /MEAE 16200
55 33 S AN 0. 913 p.ou. L1 16:00 55 18 45 4
Ab S2 g e /N R R 0. 923 poou LR E T
0.01 p.u. . HIIGHAT UL, ]9 By B A AR AR AL, W]
AR R T Sk i — 25 T 4R AR A AR
XFEE R AR T 4 Sk A 3 5 ) F R i 25 A 26
Bl i 4 AT, S2 Hp 5 i 2 Y R i 22 394K F
S1, HH 1600 Wi~ 3 5t i HL R A 25 (e K. 45
AT R AR ST B R TR A A R A ) A A ) B
fili b i — 23R T T BRI

3% 156 B DNR 7] 4 3% A

PR
(b) S2BEDTH

PR
(a) SIBBEDT
B3 SI.S2HMBENT
Fig. 3 Voltage distribution of S1 and S2
0.08 . S22 S RE

T CosiEfERE

03 3

414 0.06
E |,
H 0.04H17

T
N SRS -

INNNNINNNY,
T
Bkl NNNNNN AN )

-

INNANNNNANN 4

0.02 JE

INNNNAN,
-

- -
s s
- - Y

—

(NN

INNNNNNANNN
i s s S
- - — -

2N

|-

U] rE——
=)

‘7 é 9 1‘0 1‘1 1‘2 1‘3 71‘4 1‘5
Bv/E/h
B4 S1FAS2HEERE

Fig. 4 Voltage deviation of S1 and S2



« 216 - kooHLOfE OB 2 2023 4F
43 E-F MSSE B DNR &5 — pEgTE ) /\‘:

e MSSE Jr 3% B9 41 % HE 14 3 15 3 it T Sea@ e R
COMRMURIF XA SO S XM Y o eideae
SEATIFANZE He 7 1K (SOED A7 % 1. 7R [l DNR | ; 19 :

A 4 1 \

FTETHRGE N EMFE WL 2,7 IEEE-33 7 44
Z4: . MSSE 19 I3 451 #€ 43 51l b SOM |, SOE I,

2 AEDNRAZTEMXRZEERTE
Tab.2 Power loss of each system in different scenarios
kW
DNR IEEE-33 1IEEE-84 IEEE-119 IEEE-136
RS LEs L TR LEs
MSSE 112.028 406. 682 570. 141 244.329
SOM 113. 985 542. 245 644.983 294. 956
SOE 113. 354 523.721 640. 322 287.288

/T 1.957,0. 329 kW, 7£ IEEE-84, IEEE-119,
IEEE-136 95 &5 & 4t b, MSSE 1 3 R 873 W) L
SOM AR T 25.00%.11.60% ,17.16% , It SOE
BEAR T 22.35%.10. 96% .14, 95% . &K
ANEHR R S8 T . MSSE B35 550 5 44 BAT 1 Bk

E ik <o N B R v o L N B 75 =l NS
HL I B A 1 DR fE . T3 3 el 2.3 BRI LR
.5 MSSEO0 # 1, MSSE1 1& fif A& il & & 48
1520 19 T R AAE /N, N BEAR T 100 150,
34.78%.21.66 % .32.32% . X V¥t T DNR A&
RUEAR T R AFE .

£3 FAEABETSRENERE

Tab.3 Power loss of each system in different scenarios

=5 MSSEO MSSE1 MSSE2 MSSE3
/kW /kW /kW /kW
IEEE-33 5 & 124. 684 112.028 112.028 112.028
IEEE-84 5 & 628.175 409,703 408. 752 406. 682
IEEE-119 ¥5 & 734. 354 575. 283 574. 660 570. 141
1IEEE-136 95 4 364. 154 246. 455 245. 665 244. 329
WHEE 358 7l LLFEH IEEE-33 F &

i MSSEL ik 3 /N Dy 245 FE L 3 36 W /15 48
ARG AT FAT — 25 B A] 3R A5 B i # 4h  IEEE-
33 WA EAE N ILE 5, it 35 3.4,
5% 8] LLE Y, 7 IEEE-84 . IEEE-119.IEEE-136
WA ARG, MSSE g AT — B AR RE AR 15 B/ 1Y
Upgeike, Hr, =AW A R4 MSSE3 i fk
() T 2R ARG 43 9 H MSSEL 4K T 3. 021.5. 142,
2.126 kW, MSSE & 2 1y s L # Fh 45 44 UL &1 5
(b). Hh e AT UL, A5 B 5 R B b R L T
MSSE ) DNR J5 1 Al A 2R IR D) 240 FE .

5 #if

a, Jic e 0 2RI P A B ARG A A S L I
T EARAH S A R 4 5 1 T A R AR A AL s B9

o®  ®

9 ) (30 —{ 31 )~ 32)

(a)‘lil;IEE-33ﬁ E%UE}E%

(bl) 84-MSSE2 cl) 84-MSSE3

|.-ﬂ:[[§;|u l-*-mfmlll ""ﬂl];m"‘

(al) 84-MSSEL

(a2) 119-MSSE1 b2) 119-MSSE2 . c2) 119-MSSE3
-.....-...._\-"/ .'7, ....... s _} o metessenm

(a3) 136-MSSEL (b3) 136-MSSE2 (e3) 136-MSSE3
i {\ Sl > ...... -

.(b) IEEE-84. IEEE-.119\ 1EEE-136ﬁ§MSSE%*ﬁ%W}E#
5 BETRRSGRMEAIEGN
Fig. 5 Optimal topology of each node system

HERE DR AR AT U B H R R T
b. @ X 4 A4 TEEE FRifE R G705 ELI,
BT SSEM i) DNR AJ A BEELUIE R G DR FE
c. F—#TAEK%EARHE DRE A 2 fil L
DIHRA HEWE 4 DRE 42 A B B AILAS B 22 P 32 it
RSB 1 filf TR 58
S % 3k :

(1] WM, 7w om, X0, 55, 25 0 n] B4R AR U 5 7% oK iy
N I 1) 384 28 1) e A X A 22 A X JE] O AR R O vk
()] e P T A2 25 4%, 2021, 41(21) : 7212-7225.
Fl, ZEMS, Tk, B ARG H A ETE S MR
WHERRE T S R ] B R A shfk, 2018,
42(10): 13-21.

INE PLH T b= 4t 2 BAn i e ar o e [T ]. %
i B8 5 0% 1 . 2018.35(7) :928-938.

MA X, QI'Y, LIL, et al. MOEA/D with uniform
decomposition
problems [ J ].
2541-2564.
WANG H, YAO X. Objective reduction based on

nonlinear correlation information entropy[J]. Soft

(2]

(3]

[4]
for many-objective

Soft computing, 2014, 18 (12):

measurement

[5]

computing-a fusion of foundations, methodologies
& applications, 2016, 20(6) : 2393-2407.

R AR RN, 5T B2 o S0 BRI 5y
Boe M EALT ] W Ak, 2022,42(6):30-
36,52.

ZHAN J, LIU W, CHUNG C, et al. Switch open-

ing and exchange method for stochastic distribution

[6]

[7]

network reconfiguration[J]. IEEE transactions on
smart grid, 2020,11(4):2995-3007.
KOU Y N, ZHENG J H, LI Z, et al. Many-objec-

tive optimization for coordinated operation of inte-

(8]

grated electricity and gas network[J]. Journal of
modern power systems and clean energy, 2017, 5

(3):350-363.
(F#% 159 R)



S A1 B 11 ) W) WA < ) s v B B Xy A A R 3 By Y T « 159 -

SO — . PR A T B AT BR 1 3 By % 3k T 25 1] A9 e
: TR R T S5 U A IV A Ti) DB Y SiE 25 8 K 3
T 58 B 8 — Y 5 WL 5 1T, J7 i T R RE T A
T Setgi . R KPR 5000 B RE B PR B 42 4, BB 1 R
(@) BER/5 (b) 11515 A H R (A TR K SRR AT A ST
6 BrtEEPFAETIREIBI R AT Ve K X B R T A ey

Fig. 6 Comparison of assembly and disassembly
effects of flood wall 5 3k -

HEKAEHRZ T8, Ea kR FRES 36+ (1) TERZR. REFB. B2, S 36T W5 i 4 i 3%
228~35+370 BB il 1R Bt 4 SR By it 5% ol i o B By LG R A BT (1], AR ¥, 2021, 43
“PERE B PRS- A S IR B A AR TR ] (11): 69-75.

FTIFVLIT LR I BT MR WLy T 2 ] L sk s (2] WRMAE. i M. 0. S5, B o U0 BEa 1 11K

S 0 T B R L AE 2 ) 25 v T B 4 R Sl 4 L R Bhir BTkl BEEARSE TR, 2020, 20
B35 T 5 05 AT L5 3 ki 2 D K 3R (LD AT
— (3] Z#, RFF, HUkE. % BB EE s 4
OB T 6 b B R B0 BF 9 [0, K el RE UE R 2
6 it 2019, 37(12): 49-52.
(4] RZEHR, fisrg, Wit s. %, BBtk
ARSORE 1 6 2 BT 3R SR ST B kol BRG], A BEBANE , 2017,35(3). 85-88.
iR rp IR PR AR M 5 AR S MM EE G (5] etk 5. ik RS S Pk KR,
) AT 7 58 S Ji Rk T K DX O B T 3 WRATE S P, 201510 111-113.

Application of Assembled Flood Control Wall and Gentle Slope in Yueliangwan Section
HU Jin-hui', GUO Xiao-long”, SUN Ying-na', PANG Ao-xuan®
(1. School of Hydraulic and Electric Power, Heilongjiang University, Harbin 150080, China;
2. Wuhan Urban Flood Control Survey and Design Institute Co. » Ltd. » Wuhan 430014
3. Yantai Research Institute of Harbin Engineering University, Yantai 264006, China)

Abstract: In response to the inadequacies of traditional earthen and reinforced concrete flood walls that create barriers
between urban areas and waterfront regions, which no longer meet the public's demands, the introduction of aluminum al-
loy flood walls in the Moon Bay flood control renovation project has been proposed. A transformation plan that combines
modular flood walls with ecological embankments has been implemented. The post-renovation project has demonstrated
excellent operational effectiveness. eliminating the oppressive feel of conventional flood defenses within the urban space.
Furthermore, it seamlessly extends the urban landscape space to the waters edge, creating a unified and continuous land-
scape interface. This approach ensures flood safety while fostering a waterfront landscape with distinctive regional charac-
teristics.

Key words: Yangtze River; urban embankment; assembled flood control wall; ecological gentle slope
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Multi-objective Dimensionality Reduction and Multi-step Reconfiguration

Based Two-stage Distribution Network Optimal Operation Strategy
LI Jing-yu, CHEN Jia-jia, YIN Wen-liang
(College of Electrical and Electronic Engineering. Shandong University of Technology. Zibo 255049, China)

Abstract: The high penetration of distributed renewable energy aggravates the power fluctuation and uncertainty of
distribution network. In this paper, a two-stage optimal operation strategy of distribution network based on multi-objec-
tive reduction and multi-step reconfiguration was proposed. In the day-ahead stage, multiple operational flexibility index
models of voltage deviation, power loss, total operating cost, net load peak-valley difference and net load coefficient were
constructed. On the basis of the model, a multi-flexibility index dimension reduction method based on target correlation
was proposed, which aims to balance the relationship between various indicators, reduce the number of targets and im-
prove computational efficiency. In the intraday phase, a distribution network reconfiguration method based on multi-step
switch sequence exchange was proposed by cooperatively controlling the sectionalizing switches and tie switches, which
fully exploits the available flexibility resources of the system. Finally, the simulation of arithmetic cases based on the
1IEEE-33 node system, the IEEE-84 node system, the IEEE-119 node system and the IEEE-136 node system were carried
out, and the results show the effectiveness of the proposed two-stage distribution network flexibility enhancement strate-
gy.
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