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Fig. 1 Quantiles and confidence intervals of wind power
output in the k th data set at different confidence levels
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Fig.2 Unit commitment based on comprehensive net load
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Tab.1 Load and power consumption forecast of a

regional power grid in 2030
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Fig.3 The loss of load in 2030
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Tab.2 The power supply and load on December 11 at 19:00
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Tab.3 New energy utilization rate after increasing
energy storage capacity
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Supply and Demand Balance Method of Hydro-thermal-wind-solar-storage

System Based on Heuristic Unit Commitment Algorithm
LU Run-zhao' ,CHEN Dian', HE Hai-lei' ,ZHANG Song-tao' ,ZHANG Jian',
ZHANG Yan-tao' , MA Li-ya®, WANG Heng’

(1. China Electric Power Research Institute, Beijing 100192, China;

2. State Grid Xinjiang Electric Power Co. » Ltd. » Urumgi 830002, China)

Abstract: Under the background of building a new-type power systems, the hydro-thermal-wind-solar-storage system
with a high proportion of new energy has become the main research object of power system planning. It is necessary to
perform high-frequency iterative calculations on the long-term supply-demand balance of the hydro-thermal-wind-solar-
storage system to achieve quantitative analysis of sensitive boundaries, which puts forward higher requirements for the
calculation efficiency of the analysis method. Considering the working characteristics of various power sources and the
output probability characteristics of new energy sources, this paper proposed a heuristic unit commitment algorithm based
on operating rules, which realizes the daily determination of the unit start-up mode throughout the year, and further con-
structed a supply-demand balance model. Finally, a case study based on a regional power grid example proved that the
proposed model and method were feasible and effective, which provides reference for analyzing long-term supply-demand
balance of the hydro-thermal-wind-solar-storage system.

Key words: unit commitment; supply-demand balance; probability characteristics; hydro-thermal-wind-solar-storage system
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Structural Design Optimization of Double Row Steel Sheet Pile

Cofferdam Based on Deformation Control
ZHOU Qing-quan', LI Zhen-yu®, JIANG Yi'
(1. CCCC Third Harbor Consultants Co. , Ltd. , Shanghai 200032, China;

2. The Third Engineering Company of CCCC Second Harbor Engineering Co. , Ltd. , Zhenjiang 212000, China)

Abstract: To ensure the structural safety of the double row steel sheet pile cofferdam and control its water use area,
the single-factor sensitivity analysis method was carried out to study the impact of various items on the deformation of
cofferdam, and the PLAXIS software was used to implement the 2D and 3D finite element calculation. The results show
that the elevation and tension of tie rod, and the specification of steel sheet pile have little impact on the deformation of
cofferdam in soil; Compared with the width of the cofferdam itself, the deformation of cofferdam is more affected by the
width of inner foot, so the width of the inner foot should be increased as much as possible; The depth of the outer sheet
pile has no obvious impact on the deformation of the cofferdam, so that it can be reduced appropriately, and the depth of
the inner sheet pile can be increased; The effect of the transverse structure on controlling the deformation of the coffer-
dam is not obvious, and other measures can be taken to strengthen the connection between the inner and outer sheet pile.
The research ideas and calculation results can provide reference for structural design optimization of steel cofferdam in
similar projects.

Key words: double-row steel sheet pile cofferdam; depth of sheet pile; width of cofferdam; width of inner foot;

transverse structure





