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Table 1 Fitting effect index values of the wave GMM
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3 GMM 2162928 1 0.496 9 0.837 6
4 [y GMM 838.580 4 0.309 4 0.849 7
5Ky GMM 13 335.0190 1.233 8 0.592 1

M2 1 AT, BRI 2 By GMM |1y SSE {H & RMSE
/N e R B K B 2 B GMM [ & 850R
PEM 8 b5 -5 X B A A0 A AR IR 43 A A0 Ee R 4 A
HIHLA RO PR PR e T HU B, AN3R 2 B .

£2 R 2H GMM 5E SR & RISHRE

Table 2 Fitting effect index values of wave
2nd-order GMM and other models
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Fig.4 GMM fitting for wave power generation
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Table 3 GMM parameters for wave power
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Fig.5 Wave output data generated by GMM
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Table 4 Fitting effect index values
of the tidal power GMM
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Table 5 Fitting effect index values of tidal power
3rd-order GMM and other models
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Fig.6 GMM fitting for tidal power generation
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Table 6 The GMM parameters for
tidal power generation
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1 4.563 9 6.678 0 0.352 5
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Fig.7 Tidal power output data generated by GMM
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Table 7 Optimal allocation results of absorption rate
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Optimal operation of hybrid energy storage integrated micro-energy

network considering carbon quote
QIU Chun', YING Zhanfeng', FENG Yi*, YAN Jianhu’
(1. School of Energy and Power Engineering, Nanjing University of Science and Technology , Nanjing 210094, China;
2. College of Economics and Management, Nanjing Institute of Technology,Nanjing 211167, China;
3. School of Automation,Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract : The impact of carbon trading policies is rarely considered in the current optimal operation strategy of integrated micro
—energy network system. For this reason, a optimization operation model of hybrid energy storage micro-energy network that
takes into account the cost of carbon emissions is proposed in this paper. The model first combines source-load-storage and
energy conversion devices for an integrated micro-energy network system configuration, and establishes an optimial objective
function considering carbon allowances according to the implementation scheme for carbon emission allowance allocation. The
simulation is then carried out on the basis of data from a certain region,and the results of the optimised operation of the system
to meet the minimum cost of carbon emissions are obtained by using Gurobi. The results of the calculation examples show that
the free carbon emission allowance can reduce the operating cost of the integrated micro-energy network system and affect the
system operation strategy. The model proposed in this paper can reflect the impact of carbon emission cost factors on energy
consumption structure, and provide reference and basis for the configuration and operation of the energy structure of the
integrated micro-energy network system.

Keywords : integrated micro-energy network system;hybrid energy storage ; carbon emission quota; Gurobi ; optimized operation;

energy structure configuration
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Gaussian mixture model based optimal allocation of

marine energy power generation resources
TANG Chenghong'>*, YU Lianghui'”, SUN Shumin*, YU Peng*, ZHAO Zixuan’, QIN Chuan®
(1. NARI Group (State Grid Electric Power Research Institute) Co.,Ltd.,Nanjing 211106, China;2. NARI Technology
Co.,Ltd. ,Nanjing 211106, China ;3. State Key Laboratory of Smart Grid Protection and Operation Control, NARI
Group Co.,Ltd. ,Nanjing 211106, China;4. State Grid Shandong Electric Power Research Institute, Jinan
250002, China;5. State Grid Huai’an Power Supply Company of Jiangsu Electric Power Co.,Ltd. ,Huai’an
223002, China;6. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China)
Abstract : In order to make full use of marine renewable energy such as waves and tidal power generations,an optimal allocation
method of marine energy power generation resources with the objective of optimal absorption rate is proposed for the island
power grid. Firstly, Gaussian mixture model (GMM) is used to describe the random fluctuation of marine energy generation and
generate the output scene. Secondly,the optimal allocation model of marine energy power generation resources for island power
grid is constructed with the objective of optimal marine energy absorption rate. Then, the permeability, absorption rate and
source-load matching degree are comprehensively analyzed to obtain the optimal allocation scheme. Finally, based on actual
island load,wave and tidal current data,an example of optimal allocation of marine energy power resources is built, and the
value range of permeability constraint in optimal allocation of resources is analyzed. The results show that the source-load
matching degree increases at first and then decreases under different permeability constraints. Within the range of the optimal
permeability constraint, there are little difference and same trend between the optimal configuration results of the GMM and the
measured data scenes,which verify the effectiveness of the GMM to generate marine energy output scenes.
Keywords : wave energy ;tidal current energy; absorption rate ; Gaussian mixture model; source-load matching degree ; resource

optimal allocation
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