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Optimal storage-load dispatch strategy for residents considering photovoltaic

uncertainty
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Abstract: In order to solve the problem that the PV power prediction error has a serious impact on the dispatch results, an optimal storage-

load dispatch strategy for residents considering photovoltaic uncertainty is proposed. The affine algorithm was used to quantify the uncer-

tainty of photovoltaic output, and a storage-load optimization scheduling model was established with the goal of minimizing the daily elec-

tricity cost and maximizing the comfort of residents, and the Gurobi solver was used to calculate the micro-energy storage charging and dis-

charging plan and the day-ahead electricity consumption plan of residents. Through simulation verification, the proposed algorithm can ful-

ly consider the uncertainty of photovoltaic output, effectively improve the accuracy of the scheduling model, and alleviate the pressure of

peak power consumption while ensuring user satisfaction.

Key words: affine algorithm ; photovoltaic prediction error; micro energy storage ; storage-load optimization scheduling ; user satisfaction

0 5%

TERER KBRS 2 T, BRI =OUR R m %
SN T B, Ohy i BB A3 1 AT UL 28 5 AL
gt o (HJRSE PR BOBIR, A LR, M 2 AR
TEIBAT SV B B T LA L i A R )
T30 A S B AT, 18 1 B T H 45 2 R
SRR ER IR AT, TR R RSEAS , 2 ik ri o0 e 0
Fe T3, R T A BB AR ANRE IR RCTBE

4 FIAR 220523 % Ja R A ey 0 A 781 2 A7 TR
ABIEFE , K22 L T A A i/ N Bl P 96 7 e
1A AR A SE AL IR BEARE R, ST 00 v 5]
LT SR, Dl IR T AR A N R 2 ) i B SR

%5 B #A: 2024-09-07 ; & 5] H #A : 2024-10-09
HEE£TH : FHZE A MA AR H (52272223004T)

W, AR TR s R R 2 v . B ST RS
JEOR Iy PR 2 A Ak B 3 A BERLIG AL &
BRI e A . SCERL7 1R A T BELIL AL , AR
P REDLAE B R A AR O R 5, il SR
DA Ao 2 LR TN 475 35, HAE 52 PR L] Hh il 2 K
A D SRR AN G T oA o SCHR 8 1Mt S 25 nie [
AR O | T S 57 T HE AR BRI R
AEHANG 52 1, A AL SERELI AL 7 i, (H AT SE 4
A PTREAR . STHRLO PRI T 6T 2 B S r) A
B, SRR S T 00T AR U, AL BEAE
RRSRSF o SCERL10 PRAT T X AL, A% JEAS
B TE R 1 1R 5, Sz 3R B A5 &, n]
RE Gk R S SRR 00 o BERLIC AR/ T RESE P
HOELLNE T, SRR LA A Ream Ry o IX LA AR
BT AP A S B, R R, HAR S — 2
REARG, (R LX) s e B B A B, 2



108 A B~ = g

AR Z AT SRR, 25 R IX Y5k . AR TR
Ik, SCHERO T SRS REIR R G R T T D5 Ak
R AN E V8 BB IE TS RA A B
B AT EVE R R Bt o 5 AL TE iR B T
DXTRIEAE B DL, IF e iz 17 X ) OE Ak i s , 51 A
W P U DA 2 AN E M R N R, 5] A MRS
TLARBARIR AR RE , HE— PR T ORI

25 LRI A s Rl e P BE BT SR DR IRA
BETER R, A SCR N T3 BOBIRA T EVERY
i BAE RO E SRS, SR S AR
AL, SIAAERET-#OL IR 138, LUER H
JH R ISAS e/ VRT3 B e KR F AR ST A A ] AR
B, TSR UE 1 PR R A S E R o

I JE RO R Gk

1.1 (AT ERER

R T AEPACRRIRAS R SR 5 ORI A
B 1, T ARl P )5 S B A i s AR Ak B A A T
FENE o A5 B N e R R s o E
FIEFE I A L M2 G B AN M ) S b
SEMERDEL, () ANH A 7 s A i f
Je (5 S AR i S R X R AR g

n
X=x,t inei
i=1
[+]=[x.5]
n
X=Xy~ Z|xl|
i=1

X=x0+i|x,»’
i=1

A & PR 5 o, S0 SR e e ) T, 3R
INTETA AN E PESE IR B () B R 5 &, v, 2000 R
SR R REL, ee[-1,1] 5 1 ® NIE
JirJ 1) DX [) A5 £ [o] A9 R BR o
1.2 HRIKHAHEHER

TERAESCAR 3 F3 AN 2 PR 5 SR opr | ey
B3 R E A, X HLR A OGAR s 07 i O AE i
M 75 T 1 28 0O 3R 7 S AR S B i R 0 43 22
RHfEVERER P ) s

P, ()=P@)+P e, (2)

e Py I OME; Py AR OGRS, FR AR
ETER R T R KRR e AT,
e, e[-1,1] , AR .
1.3 fhfEeE RGAEE

A RE R G AR AR 170 A ) 5875 SR RN 47 22 1 F I
A C e Tt s o S

(1)

#2645
SOC,A-U t=0
Soci(t)= ch o s
()(A,/‘( ) S()(l_k(l — 1) + A[ X (m — Pk digj 0 <t< T
C"’ C, % un
(3)

s Soe0) A ¢ 205 | B fr RS s S, M
WILRET 2055 | P i ROIRES s €, A5 b Bt i
BERE; P P RS kY b se il U 0
0y KAk PO SR HCRAOR , — KRBT 53 T AN EE
(BB At o
1.4 fAfEEE

ARG A7 A 43 B 3 28« AT AR gy L RT3 47 A
[ A

AJ A% 0 far 2 48 1T AR — a2 s [B) 5 L PN R0
4 H A AT ] B e
P.0)=P,0+P,0)~P)

(4)

2Pl = 2P o)
K P 0)  Po@t) « Po(t)  Py(t) 53530 ¢ BFBLE ]
BF A% £ for LA B RE 22 B A B Hh I B g D) R
P, PPy i BURE i MRS A BT
MR, M N QRN HEAELG P00 TR EE
HR ¢ BRI A D% T, T 200 S
i AT RS B faf iz 4 7R i) a4 T i) 1R RR

A A S AT DATE — 2 ] PN 9 L) R
RN

P)= 3 X (P04, 0) -
AP, .00 AP ()<AP,,,. (1)
e P by o BB TS W B ] PR ST DR 5 X,
RS A TR A B AE A TR BUE 0.1, 0 %R 6
H 1 2RTF R s PL) « AP,@) AP, (0) « AP,,,.(0)
A3 R ¢ BFEBEES i A TR B far B E R s A T AT
TIHPRIIN S/ INAT I DR R R AT IR D% R
A ¢ BB AT 7 e A
[i] 5 171 D3R A2 4 7 s (R [ AN AR
PO=YP.0) (6)

K P () Ky o B E B AT M P M
s B [ 5 S guf 0O 0 B T




5 6]

B A v BOCIRASHE Ve R A DL e 1812 R 109

2 JE RAE T AR AR

2.1 B#REE

FERE U0 AR BE B, LU P 0 S B e K, B H
PReREL O, o H AR BORET I 40028 FE 455 B/

min O, =min(aC,, +BC,, ... (7)

Krp: € WP HBAAREG C . HHI IR
PRI s o« B4 A F A
2.1.1 B A®RAIEK

H A AT EOE IS H AR 518 BEFT H
ARz,

c.=" ®
F=F, V(0) -F PV -50) tF buy - sell(0)
Fmin =l t Fl’\‘ - vafs + Fbuy*mell
T
Fis= Y go(Py A
t=1
C
F PV F,.= =
365[ (9)
FPV—‘%(O) PV-S ZAP\PPVAt
C sell el
A
Z P
Fopon= S(C7 P - C P A
t=1

Kb OV P AE IR EE AT H Hﬂ%ﬁiﬁ F. hiite
PR /NS 5 Fr v Fovogo ~ Frng-anio BOKH
PR R HT P OEIRE: H R RA J‘Mﬂl\ﬁlﬁ g/ FL K
A5 Fo s Fog  Foyog o Fry o 2300 VR BE 5 TRH RE AL
A DR HBBTRA DGR /8 A s o
KRB AT A R P W Bl BE FE I L D)%
Coy AR BZRINAS 5 1 R CIRFF A s A,y OBIRE

FL AR R 2 B AN A A% 5 P O o I BOBIR & HL 2D
By €L AR o B R R N 22 A e R

ks s Py« Proy 53500 VL BE RIS o BE BT P 06 5 1L )
ey PP SRR NS ¢ B BT P L TR
212 APAERE
FHP BT 2 B8 5 o A 9 B2 JR] 30 P A e BB
iy D) R AR A A O o R TP T O R
Coomtonin ZHE

O (10)

Ao AP (1) AN o i BT SR ARAKAE s P()
P BER ¢ BRI

22 AREH
221 HEFEH R
{E— %, Ji ROGA% R S5 L N L sl b 4
Pl =pr 4 prs 4 prt - pet (11)
Ko, Pl o BEZIFH P AT YR P R ¢ B2
SR KT PP Rt HT?IJW% EFETICHE I ik
R IE, SR AT P Ak o S Za)
HL PR TR
222 HAERRZ R
SRR E LRI AE K R b i A AN 2R
Pron <Pp <Pron
Socmin < Soc = Socm
N,,+N, +N_ <1
s()m:sm
T P « Prsson P0IBT LR
B 5 Socuin + Soc “”'JﬁEB/ﬂ@nEMt*L TRR
Ny, Ny, N, ﬁJ\JJ'U\JEEHiGEEE R AR EIR A
HUE 0015 Soco « Soer 23 A2 T BE YT 45 £ HL AR
A AR BT RUIRE
223 MEEL R
B —IF B, W RS B A BB R 2EA T
H"+H"<1 (13)
e B L H R AR

(12)

3 fiEAY

3.1 BHIEER
B A E B Bl EDOER B 5 6 kW, i
I HE R GE 4 PR Ay 1, B 25 5 5 kWh,
KITHHETIHR 3 kW, SRR 95% , faf HLUIRZS 209% ~
95% , Wi RS 40% o YEARAMNE S 28 S0k (7 1 HL
0.42 70k Wh, EHHMA0.3 70/ Wh, EHEA AT
B%(00:00—09:00)0.25 Jt/kWh. F £ (09:00—16:00)
0.53 JO/kWh IR} BE (16:00—24:00)0.83 J0/kWh, %
P A ORI AR & it 2 an &l 1,
11

10
9

T kW

8
7
6
5
4
3
2
1
0
0f

0:00 05:00 10:00 15:00 20:00
I 2]

i — bR

B1 HfafistiRE s

Fig. 1 Load and photovoltaic outputs



110 A B~ = g

55264

A BN 50T, i TFIRA ECEERE, 08:00—
09:00 & 10:00—14:00 A 6] SR % H B4 Ha, 7 86 2
B far T SR IGO0 HBE I ) L I, LA IR I AN 3l 2
B far e =K, CFEL I L
3.2 s EA

XFF AR 1A e PR AL R AR BE R IX.
() £ A 7 3k RN A ST AR 405 S AT Ak T i E XS e .
W 2 s, SRS S RBAR T SEBRE, v LA
P30 U5 B SRR AR T X (R , R A% TS 1
TEANHA PR R 2R, DI AN A P T

N

BIESY

7
6
5
4
3
2
1
0

00:00 05:00 10:00 15:00 20:00 24:00
2]
X PR32k A o I W X ]
B2 RREAREEDEE

Fig. 2 Photovoltaic output and its fluctuation range
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Fig.3 Affine optimization scheduling results
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Table 1 Comparison of optimization results
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Table 2 Results of different scheduling strategies
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