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Fig.5 Comparison of Lagrange multiplier corresponding
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after planning
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Expansion planning of transmission network with high proportion of
hydropower considering guidance of marketized electricity price signal

WANG Fuyang',LIU Youbo',XU Weiting’,GOU Jing’,LIU Fang’,SU Yunche’,LIU Junyong'
(1. College of Electrical Engineering,Sichuan University,Chengdu 610065, China;

2. Economic and Technological Research Institute of State Grid Sichuan Electric Power Company,Chengdu 610041, China)
Abstract: The traditional power grid expansion planning model is difficult to reflect the quantitative impact
of global supply and demand situation on investment income of power grid, willingness of market entities
and social benefit under the competitive market mode for a period of time in the future, and the network
congestion and transaction surplus problems in transmission network with high proportion of hydropower
caused by the mismatch between the capacity of hydropower transmission section and the difference between
power flows in wet and dry seasons are increasingly serious, for which, an expansion planning model of
transmission network under the scenario with high proportion of hydropower is proposed considering guidance
of marketized electricity price signal. The upper layer model takes the maximum annual line investment
income as its objective function to form the planning decision lines. The lower layer model adopts the
improved k-means clustering algorithm to obtain the typical annual operation mode of transmission network
with high proportion of hydropower, quantifies load increment and network utilization rate after line planning
based on the clearing results of market transaction and the response characteristic of regional load, and
guides the expansion planning of power grid with the marketized electricity price signal to promote regional
hydropower consumption. KKT optimal conditions are used to realize the coupling of the upper and lower
layer models,and the bi-level programming problem is transformed into a mixed integer programming problem
for solution. A practical power grid with high proportion of hydropower in southwest China is taken as an
example, and the impact of market signal on the expansion planning results under high proportion of hydro-
power integration is verified by comprehensive comparison of congestion surplus,investment income and pro-
portion of hydropower consumption among different planning methods.

Key words: expansion planning;hydropower consumption;congestion surplus;price elasticity;locational marginal

price
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High-performance electricity load forecasting under CPU-GPU

heterogeneous computing framework
ZHAO Jiahao',ZHOU Gan',HUANG Li',LU Chunyan*,TAO Xiaofeng’, FENG Yanjun'
(1. School of Electrical Engineering,Southeast University,Nanjing 210096, China;

2. NARI Group Corporation / State Grid Electric Power Research Institute,Nanjing 211106, China)
Abstract: With the rapid development of power grid, the electricity information acquisition system faces
great challenges in the data computing business. Recently, GPU (Graphics Processing Unit) has become
important issues in high-performance computing problems due to its superior performance on floating-point
computing speed and memory bandwidth. GPU has been successfully applied to scientific computing fields
such as power system caculating analysis. When facing power load forecasting problem based on artificial
intelligence methods, most of the past researches only considered training of GPU-accelerated forecasting
model, but not applied to data acquisition and calculation. A high-performance electricity load forecasting
solution under the CPU-GPU (Central Processing Unit-Graphics Processing Unit) heterogeneous computing
framework is proposed. Firstly, with the help of CUDA (Compute Unified Device Architecture) and multi-
threading technology, power data is computed in parallel by multi-GPUs. Afterwards, with the help of cluster
analysis, multi-station load forecasting is completed based on XGBoost algorithm,where GPU accelerates the
model training calculation. Finally,through the case analysis of the electricity information of 43254 stations
in Shenzhen,the efficiency and applicability of the proposed method are verified.
Key words:electricity information acquisition system;electric load forecasting; GPU;heterogeneous computing;
XGBoost
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Fig.A3 Four typical operation modes of planned year



= AL KR IR i
Table Al Bidding data of hydropower

REIEY s RALEE/MW Retir! GEeMW™)
64 3000 200
67 3000 200
70 4000 240
71 4000 210
72 4000 180
73 5000 230
74 4000 210
75 4000 200
76 4000 240
77 3500 200
78 3000 200
79 4000 220
80 3000 230
81 4000 240
82 3500 220
83 3000 220
84 4000 220
85 4000 220
88 3000 210
89 4000 240
90 4000 220

*” A2 KERN KR
Table A2 Bidding data of thermal power

T RS RUERMW RN GeMWD D
65 1000 (300) , 2500 (360)
66 1500 (320) , 2500 (380)
68 1500 (320> , 2500 (380)
69 1500 (330) , 2500 (380)
86 2000 (310> , 3000 (360)
87 1500 (340> , 2500 (390)

91 1500 (340) , 2500 (400)
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Fig.A4 Locational marginal price comparison among four operation modes
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