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Abstract . With the large-scale integration of new energy sources, the structure and form of the power system undergo fundamental changes,
and the difficulty of grid planning is gradually increased. In response to this situation, a new power grid planning optimization model based
on a two-layer scheduling model and demand analysis is proposed. This model divides the optimization of power grid scheduling into two
layers. The upper layer structure incorporates users” demand for electricity prices and their responses into the planning. The lower layer
structure mainly considers the cost consumption of new energy generation and regards it as the lower-level objective function. By predicting
wind power and photovoltaic power generation and incorporating the electricity price demand analysis in different time periods, the
optimization of the new energy power grid is achieved. The results show that after introducing this method, the optimal consumption rate of
wind and solar power generation has significantly improved. After considering the demand, the peak-valley difference of the load has
decreased by 165.48 kW. The designed model in the study can effectively reduce operating costs and reduce load fluctuations. Specifically,
its operating cost is only 7 584. 88 million yuan, the optimal consumption rate reaches 83.47% , and the load difference between peak and
valley periods is 165. 87 MW. The designed model can effectively improve the utilization efficiency of new energy and reduce costs. This
method provides a quantifiable technical path and practical paradigm for the planning of new energy power grids.
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Fig. 1 Process of multi-energy generation by hydropower and wind power
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Fig.2  The process of specific division of electricity load and

electricity price regulation applied to the power system
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Fig.3 Two-level optimization scheduling model considering price demand and consumption rate
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Fig.4 The changes in the optimal consumption rate of wind and solar power before and after considering energy storage

as well as the changes in operating costs before and after considering the scheduling of consumption rate
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Fig.5 The changes in the net load curve of the system before and after considering demand response,
as well as the output power of each unit
F 1 MAERE R BRI BRI
Tab. 1 Comparison of grid planning optimization effects of four models
Al TSR 2/ MW BT INA/ T 5T YR/t ROCHLH - T AL A %
R 1 165.87 784.85 7 584.88 83.47
FER 2 231.14 915. 87 8 954.78 75.69
7 3 204.58 893. 64 8 497.52 79.88
i 4 251.74 934.72 9 248. 45 72.43

Wk 1 PR AR ey 22 05 Gt 5is 17
AR T AR B G TG AR 1 (U4 257 200 MW
PUF ARSI (e 23 22 B8 17 200 MW, BT RETR &
HL A TN RGE 2 T 809% LA I, HATR RIS 78 80% LT,
i RN T, WG TR AL BE S S AR R BT BB IR &
HLRSE , TR AR5 YR L BB A TR

3 i

BEXF 22 REVR A L ) R G C HE MR DL A IR, B9F 5T
PR T T XU Z R B AR T K A3 BT (4 B L 0o K]
AT I %Ik G AR RE R ST 5 R RE IR 1Y A
URGECESPYS G PN SR RUEIVAS S s WA B b
Z Hbnife . SERER R LI keS| ARRER TS,
PRI R AR B AT AR5 2] T BT, %5 IE
THANR A LTI R GeiatT AR T3 HRRIR T 152,36 J7
JL. AE & I8 T R W N 2 JE, M 0 A 25 48N T
165. 48 kW, FL7E L B i 45 45 B B, G A% 2% B fip 389 i 17
21.66 MW, SIAFRWNLG , S AL4LH 3 En-F42., H
BT H A R AL RIS KLY 1 % 67 o WA 22 95 AR
51847 AR T AR ]t TEARG T AR A L Y
ROCIHAFRIBB] T 80% LA L, HEIHIFALE IE 717l
A AT AR , 16 2 Jn BB 5T Al Bk — 20 25 R AL e
APEENE 5 A R T R ELE EE MR SR R DR
NERGHE REACE BT8R,

5% ik

(L]0, B, ik, S XU a0 Ay = L BHr RE R . o R 4o i
PRI ARG AL, 2023, 47(15) :3-11.

[2]X)—Bs, A8, MG, 5. Braeli ki i AR e &0 |
WEE[T]. AR SR, 2024, 43(1) :161-165.

(3128, A, REIE, 55 &BdEHakii e 0 R e b2 e B
FElB K/ Al HRTPCARIREE T ], BIMEAR, 2023, 47(1) :51-62.
(4]0, Z%, 5By, 5. SHBLERELE S A m L O 2
REVR AR GUIRB ARG L[ T]. s R, 2024, 48(1) :197-206.

[5] Singh E, Afshari S S, Liang X. Wind turbine optimal preventive
maintenance scheduling using fibonacci search and genetic algorithm
[J]. Journal of Dynamics, Monitoring and Diagnostics, 2023, 2(3) .
157-169.

(6183, SRR, MREL & T IO AHT B8 U5 A v JE ik 1 A9 TR
AR RG], PREET, 2023, 56(4) :16-27.

(713 4REE, J0Hh, skig, &5, 25 B ST A SR 04 vh 4 i i) RUBE B g
A I T]. T HAEHTHOR, 2024, 43(3) :10-21.
(81447, THM, skH, 55 B LIRS JRIEAMERY = LT RE R
NEGAETHHEELT]. rPEBPLITRRR, 2023, 43(13) :4922-4934.
(91K, BRELA:, Wi, 45, & 43 8 K 38 RE AR B TR i 3R
GEREMERCRAKI[ V], My A Sk, 2023, 43(11) :117-123.
[10] B FHF, BRI, XIEW, . Bragiih J) R 80 R0 M AL 1
ARG ERIACBE Y], R RGA ML, 2023, 47(15) :80-90.
[T, IR, TR, 2. BB R E At AT & i i A 4R
BRER ARG EBILINEE[T]. BT RGMRY 54, 2023, 51(6) :

161-169.

[12] Kaur G, Dhillon J S. Electricity generation scheduling of thermal-
wind-solar energy systems[J]. Electrical Engineering, 2023, 105(6) :
3549-3579.

[I3]RER, WREE, REM, & ETHRRBRERNE TSR
BRI L (0] A SR SR, 2025, 44(7) :5-8.
(1475, XIH0. 2T ot NSGA T-PSO F & KOG SEfif e s [ 4L
BT BRI [T]. Il 43, 2025, 62(11) :167-175,209.
[ISTHAEDS, shlbese, P, &5 T ARG M ae ) BT e IR B &
GERIEVEVPAG B AL EE Tk (1], W RGP 59, 2023, 51

(11):15-26.

[16]REF, YRACR. T M shZSREI AR ML= AR RE R b (10 2 ARSI A e
RRGRUZ AT R [J]. BT, 2024, 41(1) :10-20.
(171250, RE2Z0UR, ARIRINS, 45, Brakii & v 24 4 07 M R G i A,

TEME AT SRR T]. RIS AR, 2023, 39(12) :79-94.



