EFE[‘: 5 M % http://www.chinaaet.com

%
1,2 1 2 1
(1. , 110000 ; 2. , 100031)
2 h 15 min s ,
: TN913 ; TM743 : A DOI: 10.16157/j.issn.0258-7998.212005
, , ;- [J]. ,2022,

48(3):68-72.
: Tang Junci, Li Tie, Pi Junbo,et al. Multi—time scale source and load intelligent scheduling method for distribution

network based on multi—agent game[J]. Application of Electronic Technique ,2022,48(3):68-72.

Multi—time scale source and load intelligent scheduling method

for distribution network based on multi—agent game

Tang Junci'?,Li Tie',Pi Junbo®, Wang Mingkai'
(1.State Grid Liaoning Electric Power Supply Co., Ltd., Shenyang 110000, China ;
2.State Grid Corporation of China, Beijing 100031, China)

Abstract: Considering that the user demand will affect the effect of multi—time scale source load intelligent dispatching in distribu-
tion network to a certain extent, a multi—agent game based multi—time scale source load intelligent dispatching method is proposed.
Due to the fluctuation of power load in the operation process of distribution network, this paper analyzes the multi time scale
source load variation scenarios of distribution network, alleviates the pressure of distribution network operation through short—term in-
teraction, and analyzes the source load characteristics of distribution network. Based on multi—agent game, an intelligent optimization
objective function of distribution network is built based on multi—agent game. Based on the daily dispatching model of distribution
network, the daily 2 h scheduling model of distribution network and the daily 15 min scheduling model of distribution network, a
multi time scale source load scheduling model of distribution network is constructed, and the scheduling of multi time scale source
load of distribution network is realized. Experimental results show that the proposed method has better scheduling effect in different
strategies and scenarios, and is suitable for wide application.

Key words: multi —agent game ; distribution network ; multiple time scales ; source and charge characteristics ; intelligent scheduling ;

objective function

0 [2]

# : (SGTYHT/19-JS-215) o (3

68 —www.ChinaAET.com

http://www.chinaaet.com



http://www.chinaaet.com iﬁ%‘ 5 WJ %

MW

H#EMW

, P,-Py, 131 123 Py=P;,
; AP, P (,-1;)<AP
’ up
max tz
o b o B
’ down B
’ 2, P, (t,-t)<AP,
down ,
max © B ’ Ly
) B
’ [310
14] c D ’
’ 1.2
) [91
[S]O b ’
° TG s \
min F= 2, | 3 Fuo.u(t)+ 2, Fis (1) (1)
1= Vk=1 i=1 /
, T
to1, G S, k
FUG.l;; i FLSSJG
’ 2
, 1 Fog 1(t)=au Py, (1) +BiPoc 1 (t) +¥it+ Mg 1 Poc 1 (1) +
%PDGJ{U) (2)
) 1 Py Toc.+Coc .k
) k Qy,
Pifmmmmmmm o Bk Yk k
P‘ ______ P Pll’l‘dX k
I i al) - Pro.i
: JRUHL H 7 2k ho i~ i Toen, K
! i T My i
by 12 .
DT”.”] CT)(;,ko
1 t SOC,
P
t—1 Loy
| AP
P-.‘I ______ ¢ d
L A Pha() Pl
| Suasti S0 (1)=S0C (1 1)+ &l () Prss 3
Pib————— '\:\ JRUEE H Ay ®) =D Crss LaCrss )
| 1
i ' c d
N I2 s Piss (1) l s Pyss (1)
H:“ETJ c d
(b) 2 l s P ()P (1)=0 ,
1 Z., Las Ciso

) 2022 48 3 —69

http://www.chinaaet.com



HiESM%

http://www.chinaaet.com

Fm%.i(z):aEﬂ&iP;SS'[ (t)
s L

PFSS,io

1.3
1.3.1

min Fy=min{Fy+Fio+ Ft Fan+ Fyn + F. )

’

F Gl FF(; 5
T Ne

=1 i=1

T N

TN, T
> X Seu DY
F= Sf.uhr'(l_ui,z)"'
t=1 i=1 t=1
T Na
da
Fyn= ’:214 /:zl, & ot Py
T N
da
szg io %o Py
T
cut Z cut
Fw = aW P\» t
=1
s 15 min
FC FG F(
a. b, c
i i i
( FG
W, Uy
Si, A B
QAT Q; BIL »
da da
PJ',ATL.L Pj.BTL,L ’
a\‘\O
1.8.2 2h
2 h

70 —www.ChinaAET.com

2
G _da G _da
Fm:z Z(“i P ., +biPG,i,I+C[)

FG 2 TG FG
Fro= 2 2 (ai P i +bl- Pl-(;.;,ﬁ'ci )
t=1 i=1

Ts
cut
> & o Py o+ > o P )
/ t=1

(131
(4) ’ B
5 S i’ i ’ ’
S i c )
2 h
cut
min Fzzmin{F(;2+FFG+F;+FRnA+Fm,+FW } (7)
,Fo s
oy F., B G
s Fen Fen.o
S 6 d 2o G
[12] FGZ:ZI = (a; Pg ;. i Poi+er)
2 t= 1=
& FG G
F;: z zsi'u‘t ’1 .(]_ui ,l)
(5) =1 i=1 '
L 3)
d2
Fin = z O BIL .
F.; A B == JBIL.
Fa — Fan, (6) & «
Fen= 2; 2; a”cm"fb.mtJ
&
© . I=16 Po i
B C
&2 e
jBIL .t Pj.C'l‘L.[ » QG e °
N 1.3.3 15 min
¥G FG
S".uiJ.(l_ui.z) s 15
i=1
!/, C D
[15]
15 min
9 D 9
N 2
FG _dIs FG _dIs ¥G
214 214 (a; Py i, +b; Py, +c, )+
L= i=

)

. T=96 55
Ne Nic, o =2, D
Pia,i,, Prciis %.on.» D P oo
G G G )
a[ ‘b[ C[ ) S .
2
2.1
:u'l‘ ’ . 80 kW .20 kW . 160 kW 47 kW,
1 o
3 , 2
) 3 o

http://www.chinaaet.com



http://www.chinaaet.com

BG5S M

2
2

i

i

T

T

iz

s

A

TR
ST

010'

B e e g e e e T e e e e e ]

T T P P T P

K

K

S e AT R I

B T2 o (AT 0 0 e 1) 2 e ) L 3 R i
OO SCHRS A5 fer ! BEIE HE A 3
m

SRR 45 U5 7 B AL E 1 72

1
1 2 , 4
/(KW /h) 30 60 20
/ 10 000 12 500 "
0.242 0.441
0.035 0.176 16
14
300 12
™ 8
ol @ L I 10
O FEAG l IIII é 8
|
z T i .| BER
= L (1 1]
I 0 bl 151 B
100k II II Hig—
0000
0
4 9 14 19 24
A 4
2 4
0 = Sefit *
3[]._]--5'.JXL'|_’.H'|}J' 16 s
-o- R E ) .
250 ;
.
=200
=150 ’
100
50
0 oo noood
4 9 14 19 24
8 I ’
2.3.2
3
3 ’
3 10:00~12:00 16:00~21:00
, 8:00~10:00 12:00~16:00 5
s 00:00~8:00 21:00~24:00
o 4
2.2
3 5 )
o 3
2.3
2.3.1

http://www.chinaaet.com

, [4]
[5] ,
12 ~15
4
6 >
’ 5 o
,3
5 , [4]
[5] ,
10

) 2022 48 3 — 71



EFE[‘: 5 M % http://www.chinaaet.com

20 [J]. ,
8 2020,32(5):69-77.
16 [7] , , .. LA
[J]. ,2019,36(2):49-55.
14
| ; 81 . S
2 . $ i (. ,2018 ,34(9).31-38.
S g : [9] -3
= 8 ‘ E [1]. L2018 ,33
B ] ]
6 E E (5):1076-1085.
4 g : [10] , , .
2 $ s [J]. ,2020,48(1): 135-
: el ik M 141.
e e HRE= Al s [11] , , ;. - - -
23 T 2 5 B T o 0 ] RS 5 R VR i o
B SCHISIB A eI %k L] +2018,35(11): 109-118.
BB A IR R i [12] , , ,
5 [J]. ,2019,
37(3):191-195.
, , [13] . o -
. []. ,2019,37(9) : 1295-
1302.
[14] ; , ,
(1] [J]. ,2020,53(11):
1. ,2018,39(1): 1-9. 78-88.
[2] [15] , , ,
J1. 2019 [J1. ,2019,
3] PR ( :2021-08-04)
(1. ,2020,40(3): 12-16. :
[4] , , L “« (1985-), . , ,
ADN [J]. : , E—mail .
2021 36( 1) .63-72 tangjunci66888@l63 .com E :'d E
[5] (1979-), , B -
1 ,2020,40(3) : .
17 (1984-), ,
[6] , , , ’ 0

( 67 ) :
N (1974-), , ,
[15] ABOUD A, TOUATI H,HNICH B.Handover optimization
for VANET in 5G networks[C]//2021 IEEE 18th Annual

Consumer Communications & Networking Conference(CCNC),
Las Vegas,NV,USA,2021:1-2.
( :2021-08-01)

72 —www.ChinaAET.com

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





