ELECTRIC DRIVE

2024 Vol.54 No.l W A4S 2024 F

FH54% %

% VB P AR 25 8 e P P e ] FE AR A
i J 24

(B W A& 4 & ) ARG 4@ 40N 350000)

TEE WG 0 A7 F P ARG, S ar 00 ) R U524 2, A1) R ey 00 55 I e g I 2 e DR R
VISR TR REIRIH 9H /KT o S 3 50 4 A5 SR M o 9 8 0 8 v 7, AR P P A 67 i 7 SRR 7, B Hh — D B R
PP ) 22 I Tv) RUBEAG A TR EE SREME 1 S AR AS [ 575 o i 17 6 0 A5 P A TR0 1 B A s BB 5 SR i
O B VR TRl R SR B RN DAy 5 S Y A R SR e S AR Y 5 98 e B AT DE S 5 U A H T H
P 1 h=H N 15 min” (58RI 22 st 18] RUBE I A o] FEE RS St ik ol T M 452 P B DR A T O AR R 5, At e 4
SO FH R AT Ay Y S A R R B R T AR S R 5 B, L AR b DX SRR I A 18], 07 L ERIE T iR T
A R

SEGER) : 2215 () RUBE TR B8 5 I AR e 9 5 TP B 55 o 1oy 5 95 ko, 1)

hESEES . TM72  XEFRIZES:A  DOI:10.19457/.1001-2095.dqed24461

Multi-time Scale Optimal Scheduling Strategy for Microgrid Consider Scheduling Priority
CHEN Ling

(State Grid Fujian Electric Power Co. ,Ltd. ,Fuzhou 350000, Fujian , China)

Abstract: With the large increase of load users, the load side adjustable resources gradually increase, and the
load side demand response (DR) resources are used to participate in microgrid scheduling to improve the level of
new energy consumption. In order to give full play to the scheduling potential of DR resources and optimize the
user side load management capability, a multi-time scale optimal scheduling strategy for microgrids that takes into
account scheduling priorities was proposed. Firstly, according to the response characteristics of different DR
resources, the price-based demand response (PDR) resources and incentive-based demand response (IDR) resources
were subdivided into five types, and a DR model was constructed to match the scheduling period. Secondly, the
multi-times cale optimal scheduling model of "day-intra-day 1 h-intra-day 15 min" was constructed, optimized
scheduling of various adjustable resources in the microgrid, and established priority weights for real-time adjustable
resources that have a direct impact on users' electricity consumption behavior. Finally, taking an actual microgrid as
an example in Fujian, the simulation verifies the validity of the model.
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Fig.1  Structure of an actual microgrid system
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Fig2 Multi-time scale scheduling framework

D) H FiF R B b LR 55 far B i 64 75000
£ 5t e Rk — K PDR 5 A 2K IDR
TR AR R 2

2)7E H W1 h G bk i s i f 4k
TFREASR 4 b R PR BT TR, B S & L .
ZEIDR DS HE g 3 B 22

3)7E H N 15 min B it AR sh e, 18
AT 1 h R EE TR B C, DS IDR LA
SR 2 L 25 25 I R B L2 HE L JF 445 D 25 IDR 71 o
HEFF AR SE B A T3, 0 45 FH P (R VR E DL

3 e % et a) REARACIR AL A

3.1 HuEnAE
TE HFT R B A2 R XU 1 5 RUSAS , LR
A Sk — R 12 17 A S 0 H Aw e AT 0 A 1
FE 5 PDR 5 A 25 IDR %R AY 4 B2 R, HOk
AT PR
I’ﬂil’lC] - C\\T + CEES] + CLA + Cgrid (8)
CWT = z[ a\‘;"l‘PWT(t) + BW'}'PWT(t)] (9)

t=1

T
= zagridpgrid(t) (10)
t=1

A= € o TRl ) I E A A AR 5 Y IR
HLHLA A8 7 AR 5 e A UL ML B 037 38 47 1
AR BB Py () S o I B AL i 1 B9 L 25
Bur 1 EAN F5 ARG AT 28 5805 € g ol i oA ] R L 1)
) L 18T AR 5 R L IO B T R A 2R
63



WA ARG 20245F H 544 H 1

PR R BOREAR SRR S W S B 1) RO AR AL IR B R o

FE H TR BE B B, YR S S A T R Y
GRSV A 2o, H v Y5 Ay fi ) EﬁTiFJ%??JﬁH
KB T A HRAETT L E L UL, 7RI A B

1) Py - 24 38

Pyr(t) + Po(t) + P, (1) + P (1) =
Propr (1) + Piy (1) + Piys (1) (11)
P e () 2 PDR VH BE S5 ¢ B 200 67 o7 1) D) R T
KRN P (1) g o B R BR 2 £k T R
2)BRIK LR LR .
0<P.(t)sPg,, (12)
K Py, IR L T Fe i/ i DR i KBRE
32 HR1hWRAE

EH W h GOR R DA B o Biw,
NI AT PCACTR B, B B R 5SS B S
IDR IR BETHR) o AR an R B

minC, = C"" + C™' + C + C*' + C™ (13)
A C, N H T h G0 EE R A

H AT h 2000 B2 B Be 2 R 4544 5 H T BeA
IR RSN T RTE . HA RS R

Pyr(t) + Po(t) + Pigs, (1) + Pog(2) + Pl (2) =
P (1) + Piy(t) + Pig (1) (14)
K P (o) H BT BE DR 9 U5 8 B2 5 1) ¢ B
ZIfr T oK o
33 HA15 min RiFE

H P 15 min 298 B By B i — 25 DA SOAS e e
I VEEE B Ar, A 15 min ARSI, B 26
D ZE IDR W5 R 2 B 25 2 O R BE 1Rl Ho AR
WF PR

minC, = C"" + C™2 + C'C + C™ + ¢ (15)
A C o H N 15 min G BE A A ; CP52 k4%
FEL g P O B8 AR

FEH N 15 min 00 B B B, M9 HL 25 A AH oG
YU T 2 AR RUAR B, D R Ak
ANl HAAH AT B

Pyr(t) + Po(t) + P (1) + P (1) +
P (t) + Pic(t) + Ply(1)= Prpw (1) +
Pio(t)+ Piy(t) + Piis (1) + Pigso (1) (16)
P, () T AN B B DR VR ] B ) ¢ B
ZI 0 87005 75 0K 5 Pisa (1), Pinsa (1) 4391 4y 48 9% L 2%
FRAE L2 SRR TR KN
34 APHBAEMRERSTEN

AL ELAT SCE I AR 7 19 D 28 IDR BEIE Ky
WFFEXTGE D T F T R e 7 i 9 B 5 SR A i
PN, B R ELR P i B AR SR, RIAE A

64

SN o 17 5 T 9 R AR A P P — 2
TEAS DI IDR GBI BEN o a3 BENU 415

L [ S R SRR BT R S R P AR
L I B DL AT R A d, %ﬂFHF‘ﬁﬁl?&f”dﬂ%

Fori , RIVRS ] 3 250 5 AH DG 2 5 LE B BEA T AR
e R 2 AT AR — 4%&@?%@1)7?%5%
R o, FERE MO, AUFZ ] 98 BE A Se i
o *H?‘éﬁt%%ﬁﬁﬂmxﬁﬂ?

/ZQ

d, (1) = AP, (1), /[ Py (t)p.l (17)

d(t)=d,(t)d,(t)/] idlti(t)d

A Q,(0) 2 I P i 59 D 28 IDR BEE AT I8 2%
TR/ AP (8) 9 e IRFZI T B9 DS IDR BEE AT
Z5PERIDNA p, IR SR B RN
WEFERI, SAr O A P 00 LA R R 2R )
TELE G NG &P IS J7 1 o (EAS () 28 2 A
FEL TP T 7 75 T )l A A AR B A Y 2
WOAR SO 7 P 2 B S A T B R S
RETW TR, [ I 25 A ) P 9 R i 4, ) 2
HA LU IF 280N, FIEF 38 D 4 R 2, 19
PR 3 DR BUAS [ 2 B P i) AP AL
ﬂ?,ﬂrﬁé‘ﬁﬁ}f‘i%‘%iﬂo AT

E = (ALE. . + AL E,, )X 100%
" LD t)
((((( z Pe. PLD ) (18)
APy, (1) = Py, (1)
Z Py, (t)
A AL AL AR P Y 28 B e S A i
WRBGEE.,, ME, 5753 86 e AR 8 B

RO R R A5 ri{ﬁiir“%nﬁrkréhﬁﬁr“ 3D
S P RN SR B ELAY 5 AP, (2) R o B FH
P DZEIDR IR SL RS 5 K/,

3 EB oM

31 EHHgE

DR YR AR B MUN TGN S S TIPS
SCHTHE RIS T AT IE . X N 5 2 MW
XL BILAL 54 kW (58 3HBL . 1 MW 14 35 HL it Fn
100 kW B FEL 25 4% , MLALTE AN S50 32 1 T .
HEG.H P 1T h H P15 min 6 far 70 285 XUAR,
T 2 43 AN & 3 FE 4 fs . A fRifE R IDR
DR A EAAE R E AR 3o FRL IR . 3 AR



R R BOR AR SRR S W % A 18] ROE AL R B SR e

WA AR 20245F H 544 H 1

BEM R B (general algebraic modeling system,

S i Sy VA it

L
m AIDR L7y

GAMS) HEATRIRLR AR BRI SRR AR 2.

R1 HMASH

Tab.1 Parameters of unit
B4R e
Bl & SR IE A T IAS BBV (kW -h) ] 0.296
SEqh R AL AR AR R BT - (kW -h) ] 0.088
S & AL TR B /AW 10
Seqh K LG JI Y FRR/AAW 54
Seqh K LI K ] E )% kW 30
St R ALK ] R TE ) F kW 30
fifi ik B OB TIA/ T - (kW -h)™] 0.032 2
THRESE T L IE T TR 90%
W HLALAAL ) AR/ e - (kW -h) 7] 0.029 6
AT A/ - (kW +h) ] 0.55

%2 IDR B{AERARE

PO AIDRF i 3¢ L

BRI —x— ff R B - - - PDRIBEESG G fr R Al
' PRI TR AT '

20001 ki N e |

1500 % L)
2 P AT
#1000 7E
R

500
1

1 1 1 1
08:00 12:00 16:00 20:00  24:00

i Z1
IR GER T R ERTR Y C G R oS

Fig.5 Scheduling results of day-ahead optimization of microgrid
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