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Electric-thermal coupling and ampacity of 500 kV DC submarine

cable under the action of vertical ocean currents
WANG Zhong, TANG Yingying, JIA Lichuan
(School of Electrical Engineering,Sichuan University , Chengdu 610065, China)

Abstract : Developing offshore wind power is an important measure to achieve the goal of 'dual carbon’. DC submarine cables
are important devices in offshore wind power transmission projects,,and the research on the ampacity of submarine cables plays
an important role in promoting the large-scale development of offshore wind power. In recent years, the research on the ampacity
of high-voltage DC submarine cables has considered relatively single marine environmental factors, and the limitation of
temperature difference of insulation layer has not fully be considered. The article establishes an electric-thermal-current
coupling model of the 500 kV DC submarine cable and the seawater system. Under different laying methods for single and
bipolar submarine cables,the effects of vertical ocean currents ( currents flowing perpendicular to the length direction of the
cable) flow velocity,limitation of temperature difference of insulation layer and the the different spacing of the bipolar cables on
the ampacity are studied. The results show that considering the temperature difference limitation 20 °C of the insulation layer
comprehensively has a smaller ampacity compared with the situation only considering the temperature limitation 70 °C of the
wire core,and direct burial laying has a smaller impact on the ampacity compared to any other laying method. It is also found
that the ampacity of bipolar submarine cables increases with the increase of the distance between the two poles. When the flow
rate is 0.1 m/s, the vortex have a small improvement effect on the ampacity of the submarine cable. The electric field flips
around a temperature difference of 6 “C in the insulation layer. The research results can provide important guidance and
reference for the selection of laying methods,and even for the prediction or evaluation of ampacity.
Keywords :500 kV DC submarine cable; vertical ocean current; electric-thermal coupling; ampacity ; ampacity of submarine

cables ; temperature difference of insulation layer;direct burial laying
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Virtual power plants participating in day-ahead electricity market

bidding strategy considering carbon trading
SHU Zhengyu, ZHU Kaixiang, WANG Can, SHAO Haoran, JIA Kefan
(College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: A virtual power plant (VPP) is proposed to aggregate various resources to participate as a whole in both electricity
and carbon trading markets. As the scale of VPPs continues to expand, they are transitioning from being price takers to price
makers. To this end, this paper treats the VPP as a price maker and proposes a bi-level bidding strategy in the day-ahead
electricity market, considering the impact of carbon trading. Firstly, an introduction and analysis of the day-ahead electricity
market mechanism, considering carbon trading, are provided. Secondly,based on the Stackelberg game theory,a bi-level bidding
model in the day-ahead electricity market is established with the VPP as the bidding entity. The upper-level model aims to
maximize the anticipated profit of the VPP, while the lower-level model aims to minimize the system’s clearing cost. Considering
the uncertainty in wind farm output predictions within the VPP, operators are provided with two bidding strategies : risk-averse
and opportunity seeker strategies based on the information gap decision theory (IGDT). Then, utilizing the strong duality
theory , the Karush-Kuhn-Tucker ( KKT) optimality conditions, and the big-M method, the bi-level model is simplified into a
mixed-integer linear programming problem for resolution. Finally, an example is provided to illustrate the optimal bidding
strategy and operation plan for the VPP, along with an analysis of how uncertainty in wind farm output predictions within the
VPP affects the expected profit of the VPP. The example shows that VPPs can influence market prices through strategic bidding
decisions. After considering carbon trading, the expected revenue of the VPP increased by 5.1% compared to the scenario
without carbon trading.

Keywords : virtual power plant ( VPP ) ; day-ahead electricity market; carbon trading; bidding strategy; Stackelberg game;
information gap decision theory (IGDT)
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