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ABSTRACT 
 Micro grid (MG) is defined as a small-scale power 

supply network with a group of distributed energy 
resources and could connect with outer electric power 
grid, when utilizing MG to satisfy the load demand of 
user, two important objectives: economic operation cost 
and environmental pollution emission, should be taken 
into consideration. In this paper, two operations: 
Demand Response (DR) and Energy Storage (ES) are 
introduced into MG system to reduce the operation cost 
and pollution emission. A multi-objective optimization 
model of MG operation is built and a hybrid Multi-
Objective Particle Swarm Optimization (MOPSO) is 
presented to minimize operation cost and pollution 
emission simultaneously. Besides, since the uncertainty 
of load demand and Renewable Energy Source (RES) 
power generation, power supply service level of MG is 
utilized to ensure the power supply balance between MG 
and user. Moreover, a stochastic sampling method, 
termed as Monte-Carlo simulation, is combined with 
MOPSO to ensure the required service level could be 
satisfied by obtained power supply solution. The 
simulation results show that introduced DR and ES 
operation could reduce operation cost and pollution 
emission of MG efficiently. Moreover, under different 
uncertainty of RES power generation and load demand, 
compared with original MG operation without DR and ES, 
the stability of solutions obtained by proposed DR and ES 
operation, refers to the both robustness of operation 
cost and pollution emission, could be improved well. 
Finally, sensitivity analysis of different DR policies with 
virous incentive price and user acceptance are analyzed 
for providing decision support for manager of MG. 
Keywords: Micro Grid Optimization, Demand 
Responding Operation, Energy Storage Operation, 
Uncertainty, Multi-objective Particle Swarm 
Optimization 

NONMENCLATURE 

T Total hours for one-day 
𝑑𝑡 Load demand in time t 

𝑃𝑖(𝑡) 
Power output of the 𝑖𝑡ℎ fuel 
generator 

𝑎𝑖 , 𝑏𝑖,  𝑐𝑖  
Emission coefficient of the 𝑖𝑡ℎ 
fuel generator 

𝑢𝑖, 𝑣𝑖, 𝑤𝑖 
Cost coefficient of the 𝑖𝑡ℎ fuel 
generator 

𝐷𝑅𝑖, 𝑈𝑅𝑖 
Ramp rate constraint of the 𝑖𝑡ℎ 
fuel generator 

𝑃𝑊(𝑡) Power output of wind turbine 
𝑃𝑆(𝑡) Power output of photo voltaic 

𝑅(𝑡) 
Charging/Discharging power of 
battery device in time t 

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝑝𝑟𝑖𝑐𝑒 
Average depreciate price of 
battery device  

𝑂(𝑡) 
Purchasing power amount from 
outer grid in time t 

𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 Electric price of outer grid 

𝐷𝑅(𝑡) Actual DR amount in time t 

𝐷𝑅𝑝𝑟𝑜𝑝𝑜𝑠𝑎𝑙(𝑡) DR proposal amount in time t 

𝐷𝑅𝑚𝑎𝑥(𝑡) Maximum DR capacity in time t 

𝜋𝑘 DR incentive price  

1. INTRODUCTION 
The full paper version will be submitted later.  
We would like to warmly invite you to the CUE2020, 

Applied Energy Symposium: Low carbon cities and urban 
energy systems. CUE has continued to grow substantially 
after several years as the one of the premier 
international forums in all areas of energy. 

Same as the post CUE conferences, the CUE2020, 
powered by the international journal, Applied Energy, 
seeks to showcase what is new and exciting in energy 
research and development that offer opportunities for 
translation into sustainable solutions. 



 2 Copyright ©  2020 CUE 

Participants of the CUE 2020 are kindly encouraged 
to submit papers, which will be reviewed and accepted 
for presentation orally or by poster in the conference. 
Selected papers from the conference will be 
recommended by the scientific committee for further 
consideration of publication in prestigious journals 
including Applied Energy, and other renowned 
international journals. Awards for best papers will be 
evaluated and announced by the scientific committee in 
the next year’s CUE conference.   

1. PAPER STRUCTURE  

1.1 Subdivision - numbered sections 

A short version of the conference paper is required, 
which should NOT exceed 6 pages. Please use this 
template to prepare your paper. Font Calibi should be 
used with the size of 11. Figures and tables should be 
embedded and not supplied separately. 

Divide your article into clearly defined and 
numbered sections. Subsections should be numbered 
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not 
included in section numbering). Use this numbering also 
for internal cross-referencing: do not just refer to 'the 
text'. Any subsection may be given a brief heading. Each 
heading should appear on its own separate line. 

1.2 Introduction 

State the objectives of the work and provide an 
adequate background, avoiding a detailed literature 
survey or a summary of the results. 

 

1.3 Material and methods 

Provide sufficient detail to allow the work to be 
reproduced. Methods already published should be 
indicated by a reference: only relevant modifications 
should be described. 

1.4 Theory/calculation 

A Theory section should extend, not repeat, the 
background to the article already dealt with in the 
Introduction and lay the foundation for further work. In 
contrast, a Calculation section represents a practical 
development from a theoretical basis. 

1.5 Results 

Results should be clear and concise. 

1.6 Discussion 

This should explore the significance of the results of 
the work, not repeat them. A combined Results and 
Discussion section is often appropriate. Avoid extensive 
citations and discussion of published literature. 

1.7 Conclusions 

The main conclusions of the study may be presented 
in a short Conclusions section, which may stand alone or 
form a subsection of a Discussion or Results and 
Discussion section. 

1.8 References  

2.8.1 Citation in text  

Any references cited in the abstract must be given in 
full. Unpublished results and personal communications 
are not recommended in the reference list, but may be 
mentioned in the text. If these references are included in 
the reference list they should follow the standard 
reference style of the journal and should include a 
substitution of the publication date with either 
'Unpublished results' or 'Personal communication' 
Citation of a reference as 'in press' implies that the item 
has been accepted for publication. 

 
2.8.2 Web references  

As a minimum, the full URL should be given and the 
date when the reference was last accessed. Any further 
information, if known (DOI, author names, dates, 
reference to a source publication, etc.), should also be 
given. Web references can be listed separately (e.g., 
after the reference list) under a different heading if 
desired, or can be included in.  
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