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The simulation results show that the VPP low-carbon economic scheduling model considering hydrogen
energy storage and the tiered carbon trading established in this paper shows high practicability in the power
supply season, transition season, and heating season, which can reduce VPP carbon emissions, increase wind
and solar consumption, and ...

1 INTRODUCTION 1.1 Motivation and background. With the increase of wind power penetration, wind
power exports a large amount of low-cost clean energy to the power system [].However, its inherent volatility
and ...

The use of P2G equipment can convert excess power or low-cost electricity into natural gas to supply
high-cost hourly loads when needed, which is an effective way to realize "high generation low storage"
arbitrage [28, 29].Sigin et al. connected P2G devices to the CCHP micro-grid and proposed a two-stage
distributed robust optimization model to solvethe...

Generdly, there are three main models for describing wind power uncertainty according to the different
processing modes used for wind power in scheduling power systems. fuzzy optimization, stochastic
optimization, and robust optimization models [9], [10], [11].The fuzzy optimization model regards wind
power with uncertainty as afuzzy number, and decision ...

This model takes energy storage, multi-microgrid, and superior power grid enterprises as the main participants
and establishes an energy market trading model with "buy-sell" cooperation and ...

In the trend of power system decarbonization, wind power and energy storage planning studies are in full
swing. Incentives for wind power and energy storage development are important research topics. However,
most studies have proposed incentives from an energy perspective, and few focus directly on incentives from a
carbon perspective. To thisend, this...

In, for a prudent use of the existing transmission grid, a model is proposed for optimal allocation of wind
power generation capacity in a power system. While defining a firm wind connection, maximising the
penetration of the wind capacity, it is determined by considering network security constraints.

First, the mathematical model of wind power hybrid energy storage system is established based on
exergoeconomics. Then, wind power experiments of three forms of thermal-electric hybrid energy ...

Reference proposes an optimal decision-making model for wind power and pumped storage to participate in

the electricity spot market and bilateral transactions. In, considering both the electricity and the natural gas
markets, a trading model of wind power providers and power-to-gas equipment, gas units and gas storage
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devicesisproposed. The...

There are two situations of transmission redundancy and transmission congestion when large-scale offshore
wind farms send power out. The energy storage system can store the power blocked by wind power due to
insufficient transmission capacity and release it in the period when the wind power output level islow. In this
paper, afull-life-cycle cost moddl is...

This paper proposed a multi-energy hybrid power dispatch model for an integrated wind-photovoltaic-thermal
power system. We consider five different dispatch modes and a dynamic carbon emissions trading system. ...
thermal, and pumped storage power [8]. However, ... Zhou et al. constructed a carbon trading model and
analyzed its economic ...

deep sea wind power, carbon trading, green certificate trading, life cycle economy,cost alocation ... An
optimal day-ahead dispatch model for photovoltaic storage power stations participating in the power market,
carbon trading market, and ancillary service market was established in Wang et al. (2022) to scheduling issues
of photovoltaic ...

The structure of the considered virtual power plant (combination of production and storages) is visualized in
Fig. 1.A formal description of the decision problem can be found in Section 4.To show the different behavior
of the power producer in different seasons and to show the benefits from using two storage technologies, we
consider a planning horizon of one year.

The remainder of this paper is structured as follows. Section 2 designs a joint trading model for WPCS to
participate in EM and FRM. ... WPCS consists of a pumped storage and a wind power in a combined system,
where the WPCS is connected to the external grid via a transformer for integrated energy interaction. WPCS
participatesin marketsasa...

where Cthermal V isthe thermal power variable cost of generating 1 MW energy, C c o al isthe cost of
coa during the power generation, P c 0 a |l is the coa price. Fixed cost Ct her mal F is the cost of
annualized construction units, the thermal power unit running time is usually 30 years, and the wind power
unit can normally run for 25 years. Now, the cost of thermal power ...

Fig. 1 shows the joint operation framework diagram of the WPPSH power generation system, which is
aggregated by wind power, photovoltaic power, hydropower, and pumped storage. As a whole, WPPSH
systems participate in the electricity energy market and auxiliary service market, among which hydropower

are single power stations and cascade ...
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