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[March 16, 2019] 

Registration & Materials Collection 

 

 
10:00-17:00 

 
Bo Xue Building (博学楼) 

 
Ying Xi Campus, Taiyuan University of Technology  

(太原理工大学迎西校区) 

 Give your Paper ID to the staff 

   

 Sign your name in the attendance list and check the paper information 

 

 Check your conference kit, which includes conference bag, name tag, lunch & dinner 

coupon, conference program, the receipt of the payment, the USB of paper collection and a pen  

Tips for Participants 

Õ Your punctual arrival and active involvement in each session will be highly appreciated. 

Õ The listeners are welcome to register at any working time during the conference. 

Õ Get your presentation PPT or PDF files prepared. 

Õ Regular oral presentation: 15 minutes (including Q&A). 

Õ Laptop (with MS-Office & Adobe Reader), projector & screen, laser pointer will be provided 

by the conference organizer. 

Õ Please keep all your belongings (laptop and camera etc.) with you in the public places, buses, 

metro. 

Õ About Dress 

All participants are required to dress formally. 
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Lecture Hall in Bo Xue Building (博学楼报告厅) 

 Ying Xi Campus, Taiyuan University of Technology 

 Speeches 

09:00-09:10 
Opening 

Remarks 

Prof. Han Xiaoqing 

Dean of College of Electrical and Power Engineering,  

Taiyuan University of Technology, China 

09:10-09:50 Keynote Speech 

Prof. Peng Wang, IEEE Fellow 

Nanyang Technological University, Singapore 

Speech Title: Impacts of High Penetration of Electric Vehicle (EV) 

Loads and Wind Power Generation on Operation and Reliability of 

Power Systems 

9:50-10:20 
Coffee Break & Group Photo  

Poster Display 

GN1-011, GN1-029, GN1-1001, GN1-033, GN1-3003 

10:20-11：00 Keynote Speech 

Prof. Chan Siew Hwa 

Co-Director, Energy Research Institute @ NTU 

Vice-Director, Sino-Singapore International Joint Research Institute 

@ Guangzhou 

Speech Title: Hydrogen-based Chemical Energy Storage 

11：00-11:40 Keynote Speech 

Prof. Keh-Chin Chang  

National Cheng Kung University, Taiwan 

Speech Title: Provision of Clean Water in Remote Village / Islet 

through Solar Energy Application: Case of Indonesia 

Lunch @ Yunhai Hotel (云海酒店) | <11:40-13:30> 

  

    [March 17, 2019] 

   MORNING 
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 Room 601 in Yifu Building (逸夫楼 601会议室) 

13:30-15:45 

 

Session I - Electronics and Electrical Engineering 

Chaired by TBA 

9 Presentations—GN1-014, GN1-015, GN1-023, GN1-025, GN1-032, GN1-012, GN1-022, 

GN1-024, GN1-040 

15:45-16:00  Coffee Break  

16:00-18:00 

 

Session III - Smart Grid Operations and Management 

Chaired by TBA 

 

8 Presentations—GN2-1002, GN1-021, GN1-004, GN1-3007, GN2-005, GN2-006, GN1-030, 

GN1-013 

 

 Room 701 in Yifu Building (逸夫楼 701会议室) 

13:30-15:45 

 

Session II –Mechatronics and power generation technology 

Chaired by TBA 

 

9 Presentations—GN1-1002, GN1-005, GN1-028, GN1-038, GN1-009, GN1-3006, GN1-3009, 

GN1-3005, GN1-006 

15:45-16:00  Coffee Break  

16:00-18:15 

 

Session IV - Energy Engineering and Energy Storage Technology 

Chaired by TBA 

 

9 Presentations—GN1-016, GN1-017, GN1-2001-A, GN1-027, GN1-039, GN1-3001, GN1-3004, 

GN1-019, GN1-003 

Dinner @ Yunhai Hotel (云海酒店)| <18:15-20:00> 

 

 

 

 

   [March 17, 2019] 

   AFTERNOON 
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*Places you will explore: 

 

The Qiao's Family Compound (乔家大院)- There are more than 5,000 precious cultural relics in the Qiao 

Family Compound, which reflects the customs of the people in the Jinzhong area of Shanxi. 

The Ancient City of Pingyao (平遥古城)- In 1986，State Council announced the city as a state city of 

history and culture，and in December of 1997 UNESCO inscribed it on“World Heritage List" 

 

Note： 
1. Inclusion: car expenses, entrance fee, lunch and professional English tour guide. 

2. Please arrive at the gathering place 15 minutes early. 

3. The program end in 7:00 PM. 

4. The payment of this program should be completed before March 10. 

5. If the participants are less than 8 persons, the program will be canceled. 

 

 

 

 

 

 

 

 

 

 

 

 

Social Program 

March 18 

Departure Time: 8:30 

Gathering Place: Yixing Ruiting Boutique Hotel Taiyuan 太原怡兴•瑞庭精品酒店 

Address: Intersection of West 3rd Lane, Heping North Road, Wanbailin District, 

Taiyuan, China 
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Dear professors and distinguished delegates, 

 

It is our great pleasure to welcome you to Taiyuan, China for 2019 3rd IEEE International Conference on 

Green Energy and Applications (ICGEA 2019) and 2019 7th International Conference on Electrical Energy 

and Networks (ICEEN 2019) during March 16-18, 2019. 

 

We hope the conferences can bring more opportunities for our researchers, and open our mind on Green 

Energy and Applications and Electrical Energy and Networks. This year, we have accepted 40 

presentations from 6 countries and regions including Australia, China, Japan, USA, Taiwan and Indonesia 

in this program. All these presentations are allocated in parallel presentations sessions including 

Electronics and Electrical Engineering; Mechatronics and power generation technology; Smart Grid 

Operations and Management; Energy Engineering and Energy Storage Technology. All of the papers were 

subjected to peer-review by the program technical committee members and international reviewers. 

Thanks to your contribution and dedication, we can have this conference successfully.  

 

Now the platform is ready; please take this opportunity to express your thoughts and opinions confidently. 

Your presentations will be evaluated from applicability, originally, significance, English delivery and 

timeliness, and in each session, one of the presented papers will be awarded as a “best presentation”. 

Wish you all good luck.  

 

We believe that by this conference, you can get more opportunities for further communication with 

researchers and practitioners with the common interest. We are looking forward to meeting you again 

next time. 

 

Yours sincerely,  

Conference Organizing Committee  
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 Address:  

Ying Xi Campus, Taiyuan University of Technology  

太原理工大学迎西校区 

 

Add: No.79 West Yingze Street. Taiyuan. Shanxi. China 

山西省太原市迎泽西大街 79号 

http://www2017.tyut.edu.cn/index.htm 

 

 

 Access 

From Taiyuan Wusu International Airport to Taiyuan University of Technology 

从武宿国际机场到太原理工大学 

 

Route one 1h 34 min 

【201】Airport terminal → Jiannan Bus Station → 【52】 Taiyuan University of Technology 

201路(机场航站楼—建南汽车站) 换乘52路到达理工大学 

 

Route two 1h 36 min 

【201】Airport terminal →Taiyuan Road Xuefu Street → 【813】 Taiyuan University of 

Technology 

201路(机场航站楼—太榆路学府街口) 换乘813路到达理工大学 

 

 

 

http://www2017.tyut.edu.cn/index.htm
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TIPS: 

Weather 

Averages for Taiyuan weather in March 

High Temperature: 12℃/54℉ | Low Temperature: -2℃/28℉ 

 

Time Zone                  Currency 

 GMT +08:00                      RMB 
 

 

Important Phone Numbers 

- Police: 110 

- Ambulance: 120 

- Fire: 119 
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Prof. Peng Wang, IEEE Fellow 

Nanyang Technological University, Singapore 

Dr Peng Wang received his B.Sc. degree from Xian Jiaotong University, China, 

in 1978, and M. Sc. and Ph.D. degrees from the University of Saskatchewan, 

Canada, in 1995 and 1998 respectively. He has being served as committee 

member, deputy chair and chair of IEEE PES Singapore Chapter for more than 

10 years. Currently he is a professor in Nanyang Technological University, Singapore and 

honorary professor in Taiyuan University of Technology. His research areas include power system 

planning, operation and reliability analysis; power market analysis; renewable sources 

integration; AC, DC and hybrid AC/DC microgrids; and smart grid operation and control. He is PIs 

and Co-PIs of the over S$20m projects from different companies such as Rolls-Royce, Schneider 

Electric Singapore, Alstom, ST-Electronics, and different government organizations in Singapore 

and USA. He is also an international adviser for two largest projects with over RMBұ50m from 

Chinese Government. He has published over 250 papers in prestigious journals and international 

conferences with over 4000 citations and H index 32 and received two best paper awards in two 

international conferences and the outstanding power engineer award from IEEE PES. He has 

been invited to give talks in many universities and conferences. He is an associate editor of IEEE 

Trans on Smart Grid. 

Title--- Impacts of High Penetration of Electric Vehicle (EV) Loads and Wind Power Generation 

on Operation and Reliability of Power Systems 

Abstract--- Hi penetration of EV Loads and renewable generation will significantly affect power 

system operation and reliability from both load and generation sides. EV loads also affect 

transportation system. This talk will introduce some techniques developed by the research team 

from Nanyang Technological University, Singapore and Taiyuan University of Technology, China 

to comprehensively model EV movements and frequency variation due to wind power 

intermittence and their impacts on power systems from both time and location aspects. 
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Prof. Chan Siew Hwa 

Co-Director, Energy Research Institute @ NTU 

Vice-Director, Sino-Singapore International Joint Research Institute @ 

Guangzhou 

Dr. Chan joined NTU as a Lecturer in 1991 after obtaining his PhD and 

subsequently working as a postdoctoral researcher at Imperial College 

London. He is now a Professor in the School of Mechanical and Aerospace Engineering. Prof. 

Chan is a Director of Maz Energy Pte Ltd, where he provides technical advices to the Board since 

2004. He is an advisor to Total SA (France), Horizon Energy Systems (SGP) and Wuhan Koleal 

(China). Prof. Chan’s research is inclined Fuel Cells and Hydrogen Technology. He was the 

conference chair of the 1st World Hydrogen Technologies Convention (WHTC) in 2005 and 

HYPOTHESIS XIII in 2018. His research has gained him several recognitions, which include 

George-Stephenson Award from the Institution of Mechanical Engineers (UK), Scientific 

Achievement Award from International Association of Hydrogen Energy (USA), “The World’s 

Most Influential Scientific Minds 2014” (Thomson-Reuters), Nanyang Award (Research 

Excellence), Nanyang Award (Innovation and Entrepreneurship), Nanyang Award (Teaching 

Excellence), etc. Prof. Chan has published more than 250 refereed journal papers. He is the 

editorial board member of “Fuel Cells – from fundamentals to systems”, “Journal of Power 

Technologies”, “Energy Conversion and Management” “International Journal of Energy 

Research”. He is very active in commercializing technologies developed from his laboratories. 

Title--- Hydrogen-based Chemical Energy Storage 

Abstract--- Large quantities of hydrogen are needed in the petroleum and chemical industries. 

The largest applications of hydrogen are for processing of fossil fuels and in the production of 

ammonia for fertilizer market. Hydrogen is also an ideal fuel for fuel cells, especially for the 

low-temperature Proton Exchange Membrane Fuel Cells (PEMFCs). Despite very high gravimetric 

energy density, hydrogen is suffered from low volumetric energy density, hence making it very 

challenging for fuel storage and transportation. In this talk, the speaker will first briefly introduce 

Fuel Cells and Hydrogen Technologies research at Energy Research Institute @ NTU, then a topic 

on hydrogen-based chemical energy storage spanning from hydrogen, syngas and ammonia 

follows. High-temperature electrolysis based on the solid oxide electrolysis cell is introduced to 

efficiently produce these hydrogen-based chemical fuels or feedstock electrochemically and in a 

single-step of conversion, hence preserving the energy conversion efficiency. 
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Prof. Keh-Chin Chang  

National Cheng Kung University, Taiwan 

Dr. Chang received his B.Sc. degree from National Taiwan University, Taiwan 

in1975, and M. Sc. and Ph.D. degrees from University of Illinois, USA in 1981 

and 1984. He has worked as a professor in National Cheng Kung University, 

Taiwan since 1991. Currently, he is also the director of Energy Research 

Center in National Cheng Kung University, Taiwan. His research interests 

include: Solar Energy, Thermal-Fluids Engineering, and Aerospace Engineering. 

Dr. Keh-Chin Chang served as the Editor-in-Chief of Journal of Aeronautics, Astronautics, and 

Aviation from 2000 to 2006. He has publihsed over 60 SCI papers in prestigious journals, and 

received 3 best paper awards in 3 international conferences and was awarded the best annual 

(2008) paper published in Journal of Aeronautics, Astronautics and Aviation. Dr. Chang is a fellow 

of the Aeronautical & Astronautical Society of China, since 2005. 

Title--- Provision of Clean Water in Remote Village / Islet through Solar Energy Application: 

Case of Indonesia 

Abstract--- Provision of clean fresh water is a fatal need to ensure hygienically living environment 

for the residents in the remote areas in the world. Indonesia is one of the countries which own a 

lot of water resources in their territories but have moderate coverage in water basic services, and 

is chosen as a case for the study. Indonesia is composed of 16,056 islands / islets in its territory so 

that there are many coastal villages in the islets and additionally many remote villages in the 

inland of big islands, which have no well-treated water services such as tap water. In 

consideration of low population, poorly geographic accessibility, and lack of electricity in the 

remote areas, several candidates of current water treatment systems availably associated with 

solar energy applications are reviewed here. 
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March 17, 2019 
 

Session I 
[Electronics and Electrical Engineering] 

 

 13:30-15:45 

Room 601 in Yifu Building  

(逸夫楼601会议室) 

Chaired by TBA 

 

 

9 presentations— 

GN1-014, GN1-015, GN1-023, GN1-025, GN1-032, GN1-012, GN1-022, GN1-024, 

GN1-040 

 

*Note: 

ü Please arrive 30 minutes ahead of the sessions to prepare and test your PowerPoint. 

ü Certificate of Presentation will be awarded to each presenter by the session chair when the 

session is over. 

ü One Best Presentation will be selected from each parallel session and the author of best 

presentation will be announced and awarded when the session is over.  



SESSIONS 

14 
 

GN1-014 

13:30-13:45 

 

Modeling of DC Critical Flashover of Transmission Line Insulator Long String under 

Windward/Leeward Side Non-uniform Pollution Condition 

Dongdong Zhang, Ni Xijun and Shuzheng Wang 

Shanghai University, China 

 

Abstract— Based on the analysis of the operation strategy of CCHP systems using 

two refrigeration methods, this paper studies the cost changes caused by battery 

charging and discharging. and forms the operation strategy of the CCHP system 

with battery, the results of the study examined changes in operating costs, primary 

energy consumption, and carbon dioxide emissions of CCHP systems before and 

after adding batteries. Studies have shown that the strategy adopted in this paper 

reduces operating costs, but increases primary energy consumption and carbon 

dioxide emissions. 

GN1-015 

13:45-14:00 

Study on a New Method of Checking the Actual UV Photon Number of Substation 

Electric Apparatus 

Yang Qing, Luo Li, Gu Bing, Tao Dingfeng, Wang Yunzhong and Zhu Xi 

Electric Power Research Institute Of State Grid Zhejiang Electric Power Co. LTD, 

China 

 

Abstract— As an effective approach of testing corona discharge, UV imaging 

technology is non-contact, sensitive and intuitive, thus with a bright application 

prospect in the fault detection of electric apparatus. Currently, the strength of 

corona discharge is usually represented by the photon number output by UV 

imager, but in field service, it is difficult to accurately determine and quantitatively 

control the measuring distance. As a result, detection results of photon number is 

less comparable. This paper first deduces the relationship between the image 

height of substation electric apparatus and actual number of UV photons and 

establishes a model for calculating the actual number of UV photons, and then 

launches the field test of UV corona, and obtains the statistical results of UV 

photons of insulators and grading rings in time of different measuring distances 

and image heights. Finally, a new method of testing the actual photons of UV 

corona is proposed according to the proposed model and field test data. According 

to the research results, the checking of actual photon number after taking the 

image height of electric apparatus into account may effectively eliminate the 

impact of measuring distance during the field UV detection. 

GN1-023 

14:00-14:15 

Modeling and Application of Ring Return Electrode for Impulse Test of 

Transmission Tower Grounding Device 

Han Xu, Lei Guo, Yi Zeng, Bin Liu, Sixiang Chen and Lijun Zhou 

Southwest Jiaotong University, China 

 

Abstract— The selection of the return path in impulse test of transmission tower 

grounding device is significant for the optimal design of grounding device and the 
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safe and stable operation of the power system. In order to find out the optimal 

layout of the ring return electrode, the optimal layout determination process is 

established. Simultaneously, a test parameter calculation model in consideration of 

the ring return electrode is established, the correctness of the model is verified by 

finite element simulation. The proposed model is used to analyze the 

measurement error and the optimal radii of the ring return electrode for different 

test targets are studied. Studies have shown that: The application of the proposed 

calculation model and process can determine the optimal layout of the ring return 

electrode automatically and quickly, eliminating the trial of the impulse test and 

complexity of a large number of simulations, which greatly reduces the labor 

consumption and time cost, and completes the design task in test planning phase 

efficiently and accurately; the optimal radius of the return electrode increases with 

the increase of the farthest target measuring distance, and there exists a clear 

linear relationship between the above parameters. 

GN1-025 

14:15-14:30 

Calculation of Field Strength of Bundle Conductor Surface of Transmission Lines 

and Analysis of it along the Transmission Line 

Huayun Wang, Qiong Li, Gonghao Xie, Wangling He and Lei Lan 

Wuhan University, China 

 

Abstract— With the development of EHV/UHV transmission technology, the 

calculation of the electric field strength on the surface of bundle conductors is a 

major problem. In this paper, considering the influence of sag, a calculation model 

of the field strength of the wire surface based on the CSM is proposed. The model 

firstly equates the bundle conductors into a single wire, and then uses the 

conformal transformation and considers the interaction between bundle 

conductors, finally get the distribution along the maximum surface field strength 

of the bundle conductors. The accuracy of the calculation method is verified by 

comparison with COMSOL Multi-physics simulation results. Finally, this model is 

used to calculate the distribution characteristics of the maximum field strength of 

the conductor surface in the cross-over region when the 1000kV line crosses the 

500kV line. 

GN1-032 

14:30-14:45 

A Control Strategy for Suppressing HVDC Continuous Commutation Failure Risk 

under Weak AC State 

Yi Lu, Hengxu Zhang, Yongji Cao, Changhui Ma, Dong Yang and Huan Ma 

Shandong University, China 

 

Abstract— The HVDC receiving end system with inverter short-line fault is in the 

weak AC state. At this time, the inverter is prone to continuous commutation 

failure. And the continuous commutation failure will cause the voltage and power 

angle fluctuations, which seriously threatens power system security. In this paper, 

the mechanism of HVDC continuous commutation failure is studied. The 

commutation failure is divided into the transient and steady process. Then, the 
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effects of HVDC control strategy and receiving end system reactive power support 

capability to continuous commutation failure are analyzed. Based on the 

continuous commutation failure mechanism and the actual HVDC control system, a 

fast decrease strategy of DC power is proposed. Finally, it is validated by the actual 

HVDC transmission system that the proposed fast decrease strategy of DC power is 

effective to suppress the risk of continuous commutation failure. 

GN1-012 

14:45-15:00 

Online monitoring device for partial discharge in high-voltage switchgear based on 

capacitance coupling method  

Yu Xu, Jianjun Wang, Weihao Liu, Yijun Jiang, Ting Xu, and Jinbo Zhang 

Presenter: Jia-Jia Song 

Hohai University, China 

 

Abstract— There are many problems in traditional manual inspection, such as 

poor real-time performance, complex operation and large environmental impact 

on monitoring results when using ultrasonic and ultra high frequency (UHF) 

inspection methods. In order to realize online monitoring of partial discharge (PD) 

in high-voltage switchgears, a live display capacitance sensor equipped with 

high-voltage switchgear is proposed to acquire discharge pulse and monitor the 

discharge information of switchgear in real time. With the technology of FPGA, the 

sampling frequency of 50MHz is used to collect one million data points in 10 

milliseconds and a half cycle. Hanning window function data processing 

technology and fast Fourier transform (FFT) technology are used to obtain the high 

frequency discharge spectrum of the internal ports and insulators of high-voltage 

switchgear cabinet, thus realizing the online monitoring of PD, and greatly 

reducing the cost of the monitoring circuit. It is convenient for popularization and 

application, and meets the online monitoring requirements of PD through practical 

tests. 

GN1-022 

15:00-15:15 

Hybrid Current- and Voltage-Mode Control of Grid-connected Cascaded inverters 

Zhenxi Wu, Hui Wang, Lang Li and Yao Sun 

Central south university, China 

 

Abstract— For the power balance control and AC voltage synchronization of the 

grid-connected cascaded inverters, the existing control methods are implemented 

with requiring the grid synchronization signals of all inverters. In this paper, a 

hybrid current- and voltage-mode control scheme is introduced based on only one 

communication link. Compared to the existing control strategies, the 

communication link and complexity are greatly reduced, thus it is more reliable 

and cost-effective. The other potential advantages of the adaptivity under the grid 

voltage sag and frequency deviation conditions are obtained. Meanwhile, 

maintaining the AC synchronization and injecting the desired power into the grid 

are guaranteed. The system stability conditions are derived, and the feasibility of 

the proposed method is verified by simulation results. 
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GN1-024 

15:15-15:30 

Field-Circuit Coupling Analysis Method for Grounding Devices Considering 

Inductance Effect 

Pengcheng Wang, Lei Guo, Bin Liu, Yi Zeng, Sixiang Chen and Lijun Zhou 

Southwest Jiaotong University, China 

 

Abstract— Experiments show that the inductance effect of grounding device 

under impulse current is especially obvious at low soil resistivity. Based on the 

theory of transmission line and the theory of finite element dispersion analysis, a 

transient analysis model of grounding device is established by field-circuit coupling 

method (FCM). The method considers the electromagnetic coupling between 

grounding conductors and can accurately reflect the impact characteristics of 

grounding devices under low soil resistivity. This method is used to calculate the 

impedance value and impedance angle of a single grounding body in full frequency 

domain within 0-100kHz, which is basically consistent with the results of CDEGS. 

The divergence of the conductor segment is compared and the results are in good 

agreement. Therefore, the field-circuit coupling model can effectively analyze the 

impact characteristics of grounding devices. 

GN1-040 

15:30-15:45 

Design of the Wire-line Coring Drill Rod and Static Analysis on its Joint 

Jianghua Chang, Qingxiu Liu and Cuihua Xu 

Xi’an Research Institute, China Coal Technology and Engineering Group Corp, China 

 

Abstract— The wire-line coring drill rod is easy to vibrate under the influence of 

gravity in tunnel horizontal hole construction because of its thin wall, the friction 

between rod and hole wall causes the damage to the rod. The newly developed 

high strength wire line drill rod adopts the structure which welds the rod and the 

male and female joints and thickens the male and female joints to improve the 

strength. Aiming at the present situation that the joint threads of rod are easy to 

be damaged, an axisymmetric analysis model of the joint is established, After 

meshing, constraint, load addition and data analysis, the stress distribution of the 

rod under the pull torsion load and compression torsion load is obtained, and the 

results shows that the strength of the male and female joints of the rod meets the 

strength demand. This rod is equipped with ZDY1000G full hydraulic drilling rig, 

BW-250 mud pump and wire-line coring drilling tool, and their industrial tests with 

no break of rod or excessive wear of joint were carried out in Baoji Gold Mine and 

Luming Gold Mine, the cumulative footage of the tests reached 1442.9 m, which 

verifies the reliability of the rod effectively. 

Coffee Break  
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March 17, 2019 
 

Session II 
[Mechatronics and power generation 

technology] 
 

 13:30-15:45 

 Room 701 in Yifu Building  

 (逸夫楼 701会议室) 
 

Chaired by TBA 

 

9 presentations— 

GN1-1002, GN1-005, GN1-028, GN1-038, GN1-009, GN1-3006, GN1-3009, GN1-3005, 

GN1-006 

 

*Note: 

ü Please arrive 30 minutes ahead of the sessions to prepare and test your PowerPoint. 

ü Certificate of Presentation will be awarded to each presenter by the session chair when the 

session is over. 

ü One Best Presentation will be selected from each parallel session and the author of best 

presentation will be announced and awarded when the session is over.  
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GN1-1002 

13:30-13:45 

Investigation of Trouble & Risk Avoidance Sheet in the Construction of Building 

Facilities Considering Environment, Safety and Quality  

Hiroyuki Wariishi, Takehiro Tanaka 

Toyo University, Japan 

 

Abstract—To introduce effective safety measures and risk 

management/analysis/evaluation methods that can be used in future 

guidelines for safety education / training for building facilities, multifaceted 

analyses were carried out on the safety and accident  conditions of  building 

facilities by referring to official statistics and accident data of a specialized 

contractor. From the analyses, accident prevention methods are proposed 

considering environment, safety and quality in this report.  

In this paper, we extract the cause of occupational accidents in the building 

equipment field, identify the cause, and implement reduction measures. 

Further, such a concept of risk assessment has been emphasized even when 

writing safety work procedure manuals. However, issues related to quality are 

handled differently from safety. Environment, safety and quality cannot be 

separated from the on-site work. 

Therefore, we investigate trouble and risk avoidance sheets in the construction 

of building facilities from the perspective of risk assessment and identify steps 

to tackle issues that can occur in the construction site  

Moreover we summarize the process of creating the avoidance sheet, as well as 

the result of introducing the trouble and risk avoidance sheet building 

equipment to the construction site as a trial. 

GN1-005 

13:45-14:00 

Optimal sizing and placement of distributed generation using genetic algorithm 

based on Bayesian network 

Keru Wu, Hongtao Wang and Bin Zou 

Shanghai University, China 

 

Abstract— This paper focuses on optimal sizing and placement of distributed 

generation (DG) accessed to distribution system. Considering uncertainty and 

correlation between wind speed, solar irradiation and load, probabilistic power 

flow calculation are carried out by Monte Carlo model based on Bayesian 

network. It saves much computational costs, compared with calculation based 

on time series. Thus a probability optimization model aimed at minimizing total 

cost can be proposed with the constraints of voltage and branch power flow. 

Genetic algorithm with elite retention (GAER) is used to obtain the optimal 

results. By this model, annual expected generation capacity and cost of DG are 

estimated in better precision. Branch power flow is proved as one of the main 

constraints. 

GN1-028 

14:00-14:15 

Design and Control Strategy of Wind Power Grid-connected Inverter Based on 

LCL Wave Filter 
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Sirui Tong 

The University of New South Wales, Australia 

 

Abstract— LCL wave filter can effectively suppress the high-order harmonics of 

current and reduce the total inductance. It is suitable for larger capacity wind 

power generation. However, its third-order characteristics may produce 

high-order resonance, which may cause the grid-connected system to be 

unstable. This paper takes 2MW doubly-fed wind power generation as the 

research object. According to the working principle of LCL wave filter, the main 

circuit parameters are determined. The values of wave filter inductors L1, L2 

and filter capacitors C are determined without dividing the two inductors 

equally. The mathematical model of three-phase grid-connected inverters is 

established, and the PR control strategy is improved to solve the problem that 

the system may not be effectively implemented without static error tracking 

control. The simulation results show that the inverter based on LCL meets the 

requirements of IEEE standard. THD of harmonics above 35 times is only 0.23%, 

which is lower than 0.3% of the standard requirement. The harmonic content in 

grid-connected current of wind power generation system with improved PR 

control strategy is less, which can ensure that 2MW doubly-fed wind power 

generation system delivers high power factor power to the grid. 

GN1-038 

14:15-14:30 

Equivalent Modeling Method for Wind Farm When Inner Failure Occurs 

Jin Xianlin, Dong Churan, Shi Chun, Lu Fei, Mao Wei and Liu Qihui 

North China Electrical Power University, China 

 

Abstract— Wind energy, as a kind of green energy sources, has become more 

widely used. However, the regional and multiple wind farm cascading trip-off 

induced by the wind farm inner failure will cause serious impacts on the power 

grid. Previous studies have focused on external failures in wind farms, so it is 

necessary to find a way to analyze the transient characteristics of wind farms 

when inner failures occur. Based on the demagnetizing control of low voltage 

ride through(LVRT), the wind farm equivalent model is established according to 

the generator groups divided by the switching situation of Crowbar after the 

fault. First, by taking the influence of rotor side converter into consideration, 

stator flux during grid voltage dip is calculated by state equation, then the 

demagnetizing rotor current is obtained. Using the demagnetizing rotor 

current, switching situation of Crowbar can be determined. Thereby the 

generators of the wind farm are divided into three groups. After analyzing the 

characteristics of wind farm inner failure, a novel method been proposed. The 

collector network does not need to be changed, but connection points of 

equivalent generators are determined by using the nonlinear programming. 

Finally, the example and simulation show that the method proposed can 

accurately reflect the characteristics of the wind farm before and after the 
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failure. 

GN1-009 

14:30-14:45 

Parameter Value Selection of Wind Turbines Frequency Controller 

Libin Yang, Shufeng Guo, Chunmeng Chen, Fan Wang and Guoyi Xu 

QingHai Province Key Laboratory of Photovoltaic Gird Connected Power 

Generation Technology, China 

 

Abstract— Frequency control of the power system with high penetration level 

of converter connected renewable power generation has become a challenge 

to system operators. In order for reliable operation of power system, variable 

speed wind turbines(WT) are required to provide frequency control to power 

system. This paper focuses on the frequency controller parameter value 

selection of the variable speed WTs. The WTs are controlled to have both the 

inertial response and primary frequency control capability which is similar to 

the synchronous generators. The de-load level of the WT is discussed, 

according to the operation curves, the value for the frequency controller gains 

is discussed. Matlab/Simulink is adopted to demonstrate the frequency control 

performances with different controller parameter values, the results show the 

variable speed WTs can be controlled to have similar frequency response as the 

synchronous generators, through proper controller value selection the WTs can 

have a better frequency control performance, which is helpful for the safe 

operation of the power system. 

GN1-3006 

14:45-15:00 

Optimum Design of a Novel In-wheel Suspension of the Electric Wheel 

Chaolei Chen, Yuanxiong Cheng and Fan Meng 

Huazhong University of Science and Technology, China 

 

Abstract— The conventional electric wheels suffer from serious technical 

problem, called as vertical vibration negative effect caused by large unsprung 

mass brought by in-wheel motor. The paper presents a novel configuration of 

multi-functional integrated electric wheel with in-wheel suspension. New 

configuration avoids the increase of unsprung mass. Based on quarter-vehicle 

model, wheel vertical dynamics performance is investigated for the proposed 

suspension system by numerical modeling and simulation method. The vehicle 

dynamic performance index is evaluated by the mean square value, while 

model input is taken from the random excitation of the road surface. According 

to the size of the suspension within the wheel, the optimal stiffness and 

damping coefficient are calculated by using the linear weighted sum method to 

achieve the most excellent vehicle dynamic performance. 

GN1-3009 

15:00-15:15 

A Multi-Source Coordinated Model Considering Nuclear Power Participation in 

Peak Load Regulation 

Hu Hong and Wei Hua 

Guangxi University, China 
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Abstract— A multi-source coordinated model considering nuclear power 

participation in peak load regulation is proposed. On the premise of meeting 

the safety constrains of nuclear power plant when participating in optimal 

operation, It’s capability of peak load regulation is effectively improved. The 

multi-source coordinated model realizes the maximum absorption of wind 

power output and the improvement of system economy. The model taking the 

minimum total cost of power system as the objective function, using two-stage 

scheduling to determine whether nuclear power units participate in peak load 

regulation, and taking account of the deep peak load regulation of the thermal 

power units at the same time. Simulation results verify the validity of the 

model. With multi-source coordinated model, nuclear power units can choose 

the most economical load following scheme according to the actual situation 

on the premise of meeting safety constraints. The total cost of power system 

after optimization is less than the model when nuclear power plants running 

with basic load. And more wind power output can be absorbed at the same 

time. 

GN1-3005 

15:15-15:30 

Minimization of Torque Fluctuation in Disc Type In-wheel Motor Based on 

Response Surface Method and FEA 

Qing Sun, Yuanxiong Cheng and Zhaohui Chen 

Huazhong University of Science and Technology, China 

 

Abstract— Aiming at development of in-wheel motor direct drive for mini 

electric car, the paper presents a disc type permanent magnet synchronous 

motor (PMSM) with combination of 27-slot/24-pole. In order to suppress 

torque fluctuation of the motor, the coupling method of response surface 

method and finite element analysis (FEA) for optimum parameter design of the 

motor is proposed. The mathematical model of response surface is established. 

The torque fluctuation ratio is decreased to a low level by optimization. The 

paper demonstrates that the disc type PMSMs have strong merit for in-wheel 

direct driving application of electric car and provides an effective solution for 

optimization of complicate three-dimensional electromagnetic structure based 

on finite element method (FEM). 

GN1-006 

15:30-15:45 

A Novel Liquid H2/O2 Combustion Power Circulation System Based on Energy 

Storage 

Zhao Houliao and Zhang Baohuai 

Southeast University, China 

 

Abstract— A novel liquid H2/O2 combustion power circulation system based on 

energy storage is proposed, which has the advantages of high efficiency, energy 

storage and peak regulation. The liquefied oxygen is produced during offpeak 

hours. Based on the theoretical calculation, the operating characteristics of the 

system under high temperature and high-pressure conditions are analyzed. The 
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liquid H2/O2 are pressurized with booster pumps and heated by environment 

or exhausted steam, then injected into the combustion chamber. Furthermore, 

the circulating water is added into system to low down the steam temperature 

for the safety of the equipment. The “cold energy” utilization module is applied 

to the system. Simulation and parameter optimization results show that the 

efficiency of the system can reach 55% with the utilization of cold energy. The 

cycle efficiency can still reach 50.8% without the utilization of cold energy when 

the inlet pressure of the turbine is 40-60MPa and the inlet temperature is 

above 1500℃. 
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GN2-1002 

16:00-16:15 

Calculation of Rotor Currents for Doubly-fed Induction Generation Under Short 

Circuits in Power Grids 

Zengbao Wang, Aihong Tang, Xu Zheng and Qiushi Xu 

Wuhan University of technology, China 

 

Abstract— the doubly-fed wind power generator is more sensitive to the voltage 

of the machine falls, with the increasing of wind power installed capacity, power 

grid failure of doubly-fed wind power generator rotor current analysis and it is 

very important to evaluate accurately, relationship with doubly-fed wind power 

generator through the implementation of the low voltage and the analysis and 

calculation of fault electric parameters. Starting from the principle of doubly-fed 

induction generator, mathematical model is established, when grid short-circuit 

fault of its rotor galvanometer formula is derived, by time domain simulation 

results verify the validity of the expression and an example. The proposed 

expression using the voltage of the machine and the grid inverter control 

parameters can be calculated from short circuit at any time when the rotor 

current, has clear physical meaning and good practicability. 

GN1-021 

16:15-16:30 

SOC Balancing Method for hybrid energy storage system in microgrid 

Hui Wang, Zhenxi Wu, Guangze Shi and Zhangjie Liu 

Central South University, China 

 

Abstract— The SOC balancing problem is an important question in energy 

storage system. Up to now, the SOC balancing control for hybrid-type energy 

system has not been documented. To deal with the SOC balancing problem for 

the complex hybrid-type energy storage system. This paper proposes a SOC 

balance control which uses centralized control for local units in cascaded-type 

energy storage system and modified droop control to adjust the performance of 

cascaded-type energy storage system together. In this scheme, regardless of 

charging mode or discharging mode, the proposed control can work well and the 

SOC balancing is guaranteed. Finally, the theory analysis and simulation results 

can prove the correctness and effectiveness of SOC convergence among all 

storage units in entire system under proposed control. 

GN1-004 

16:30-16:45 

The reliability improvement strategy of medium voltage distribution network 

based on network frame optimization  

Yanping ZHU, Jianbo GONG, Xin Sun 

State Grid Shanghai Fengxian Electric Power Supply Company, China  

 

Abstract— Shanghai power grid is committed to building a world-class 

distribution network, and improving the reliability of power supply is one of the 

core objectives of the construction and modification. In this paper, the statistics 

and analysis of blackout events are carefully made, optimization method is 

proposed aimed at the present network frame. Then contrast the reliability of 
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the network frame before and after optimization through the calculation of a 

medium voltage distribution network. The optimized scheme has proved that the 

whole grid power supply reliability is obviously improved after the optimization. 

Research findings in this paper can provide certain reference for the 

modification, planning and construction of the distribution network. 

GN1-3007 

16:45-17:00 

Simulation Study of DFIG Wind Turbine under Grid Fault Open-Circuit 

Maimaitireyimu Abulizi, Lirong Xie and Kaifeng Wang 

Xinjiang University, China 

 

Abstract— During recent years wind turbine technology has undergone rapid 

developments. Doubly fed induction generators (DFIG) are very sensitive to the 

disturbances of grid, the stator of DFIG should be kept connection to the grid 

faults during period. The flux dynamic response and rotor overvoltage induced by 

the grid faults and recovery threaten to damage the vulnerable rotor converter. 

By the from the basic mathematical model doubly-fed generator q-d coordinates 

reference frame, using the MATLAB/SIMULINK platform to 1.5 MW wind power 

system simulation model is established. Based on analysis of change of the DFIG 

stator and rotor flux, voltage, current and active and reactive power, the 

open-circuit faults of grid and its effect on current and other variables of DFIG 

were analyzed in the beginning. In the present work, we addressed open-circuits 

faults of grid situations that have shown their influence on the generator and the 

behavior of the wind over the defects which are briefly discussed based on 

simulation results. 

GN2-005 

17:00-17:15 

The techno-economic assessment of PV panels integration to hybrid AC/DC 

networks 

Qing Fang, Xuegui Ren, Li Ju, Yushu Zhang and Yang Yu 

State Grid Beijing Electric Power Company, China 

 

Abstract— On techno-economic aspects, this paper assesses the photovoltaic 

solar panels (PV panels) integration to hybrid AC/DC networks. The 

techno-economic assessments indicate the benefit of investment in electric 

networks, includes cost assessments, performance assessments and revenue 

assessments. The paper considers three forms of PV integration, including the 

integration to AC network, the integration to DC network and the integration to 

AC network through a DC bus. The assessment has been applied to an example 

of PV integration plans and followed by an example of PV integration in the 

integrated energy system in State Grid Beijing Economic Research Institute. The 

paper is concluded with the most techno-economical integration form of PV 

panels to a hybrid AC/DC network. Furthermore, the techno-economic 

assessment method can be applied to validate other integration forms if 

proposed. 
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GN2-006 

17:15-17:30 

Low Frequency Oscillation Suppression Strategy for AC Power Grid With UHVDC 

Hongtao YANG, Aihong TANG, Qiushi XU and Xu ZHENG 

Wuhan University of Technology, China 

 

Abstract— Aiming at the phenomenon of low frequency oscillation caused by 

ultra high voltage direct current operation, this paper intends to adopt the 

method of parameter optimization of power system stabilizer to improve the 

small interference stability of the system. In order to ensure the rapidity and 

accuracy of small interference calculation, this paper first establishes a small 

interference linearization model for high voltage direct current system based on 

voltage source converter, and then proposes a coordinated optimization method 

for supplementary damping controller and power system stabilizer of DC voltage 

source converter under multiple operation modes. The method can improve the 

small interference stability of AC power grid with ultra high voltage direct curren 

in an all-round way. Finally, the method is validated by simulation software. The 

simulation results show that the proposed method can effectively improve the 

small interference stability of the system. 

GN1-030 

17:30-17:45 

Synchronization Issues with Irregular Current Injection Islanding Detection 

Methods in Multi-DG Operation 

Menghua Liu, Wei Zhao, Qing Wang, Songling Huang and Kunpeng Shi 

Tsinghua University, China 

 

Abstract— The islanding detection methods that detect an island through 

injecting high/low frequency currents or negative sequence currents are called 

irregular current injection methods in this paper. A synchronization issue of such 

methods is raised in multi-DG (Distributed Generation) operation. This issue 

requires that the same frequency irregular currents injected by DG units should 

be in phase to avoid cancelling each other out. If this issue is not handled 

properly, the effect of such methods is uncontrollable. In view of this, an 

approach to this issue is proposed in this paper. According to this approach, the 

terminal voltage of a DG unit is taken as a reference to conduct the irregular 

current injection, and only parts of the irregular currents whose frequencies are 

an integer multiple of the frequency of the reference voltage are employed. 

Finally, experiments and simulations verify the effect of the proposed approach. 

GN1-013 

17:30-17:45 

Outlook of Electric Vehicle and Grid Interaction in Energy Internet 

Yanyu Zhang, Wei Li, Xiaoyu Du 

Henan University，China 

 

Abstract— Energy internet is a development trend of energy systems, and 

electric vehicles (EVs) are one of important components of an energy system. EVs 

play a variety of roles in energy internet, and they are closely related to the 

operation of power grid and transportation system. In this paper, the 
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development history, current situation, and characteristics of energy internet are 

summarized first. Then, the functions and positioning of electric vehicles in 

energy internet are analyzed from four aspects: transportation tool, electricity 

load, mobile distributed energy storage equipment, and communication node. 

After that, the potential impacts of innovative technologies, such as Vehicular Ad 

hoc Network (VANET), wireless charging, autonomous vehicle and sharing 

economy model, on the integration of EVs, power grid and transportation system 

in Energy Internet environment are discussed. Finally, the paper presents future 

research directions. 
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GN1-016 

16:00-16:15 

 

Operation strategy and power storage strategy of CCHP system 

Xinfeng Jiang , Bin Zou 

Shanghai University, China 

 

Abstract— Based on the analysis of the operation strategy of CCHP systems 

using two refrigeration methods, this paper studies the cost changes caused 

by battery charging and discharging. and forms the operation strategy of the 

CCHP system with battery, the results of the study examined changes in 

operating costs, primary energy consumption, and carbon dioxide emissions 

of CCHP systems before and after adding batteries. Studies have shown that 

the strategy adopted in this paper reduces operating costs, but increases 

primary energy consumption and carbon dioxide emissions. 

GN1-017 

16:15-16:30 

Hybrid Fuel cell/Battery Power system Energy management by Using Fuzzy 

Logic Control for Vehicle Application 

Pengfei Cui, Axin Ding, Ying Shen and Ya-Xiong Wang 

Fuzhou University, China 

 

Abstract— In this work, a fuzzy logic control-based energy management 

strategy is proposed for a fuel cell (FC)/battery hybrid electric vehicle. The 

model of the proposed hybrid power system is developed in the environment 

of MATLAB/Simulink. An energy management according to fuzzy rules is 

designed to regulate FC working in the high efficiency area and protect it 

from suffering rapidly changing of load power. The reference power of FC is 

determined in real-time by accumulating its power increment which performs 

FC power changing from one operating point to another within the high 

efficiency area limiting by the maximum power slope. The proposed control 

effect is compared with a simple logic control strategy in New Europe Driving 

Cycle (NEDC). 

GN1-2001-A 

16:30-16:45 

LI-ION BATTERY MODELING AND DEVELOPMENT FOR ELECTRIFIED VEHICLES 

Xuan Zhou 

Kettering University, USA 

 

Abstract— Much of current research on improved Li-ion batteries focuses on 

synthesizing and investigating new electrode materials. However, most of the 

testing techniques used to assess the performance of these materials treat 

the battery as a black box, characterizing many of the performance 

parameters encountered outside the batteries, but not shedding a sufficient 

amount of light on the mechanisms inside the batteries that cause these 

external behaviors. Electrochemical testing was carried out on half-cells of 

different common cathode and anode materials used in Li-ion batteries. The 

results of these tests provide the information needed to simulate the 

performance of each of these materials in a pseudo-two-dimensional 
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physics-based electrochemical model. Such a model will be able to simulate 

the internal mass transport inside the battery, giving researchers more 

information about the properties and performance of these materials than 

could be obtained by the experimental testing of real cells alone. 

GN1-027 

16:45-17:00 

A wind direction forecasting method based on z_score normalization and 

long short_term memory 

Chen Hou, Hua Han, Zhangjie Liu and Mei Su 

Central South University, China 

 

Abstract— The angle between wind direction and wind turbine affects the 

utilization efficiency of wind power generation. Ideally, the wind power 

generation efficiency is the highest when wind direction is perpendicular to 

the wind turbine. However, the wind direction is changing all the time, so it 

does not always keep perpendicular to the wind turbine. Therefore, the 

efficiency of wind power generation can be improved by adjust the wind 

turbine perpendicular to wind direction. This paper proposes a wind direction 

forecasting method based on z_score normalization and LSTM. Z_score 

normalization is used to preprocess data of wind direction, then the 

normalized data is feed to the LSTM neural network to train. The future wind 

direction is predicted by the trained LSTM neural network to adjust the angle 

of the wind turbine to  make it as close as possible to be orthogonal with 

the wind direction so that  maximize the efficiency of the wind. The 

experimental results show that the LSTM neural can predict the short-term 

wind direction angle exactly compared with benchmarks. 

GN1-039 

17:00-17:15 

Assessment of Natural Gas Supply and Demand Security in China Based on 

Set Pair Analysis 

Mingjing Guo, Xiaohui Li, Ziyu Jiang, Yuanyuan Min, Yan Bu and Jinhong Bai  

China University of Geosciences(Wuhan), China 

 

Abstract— Studying the security status of China`s natural gas supply and 

proposing a feasible coping strategy for enhancing that security is of great 

significance. This paper from the security of supply，demand and market 

security three dimensions to build China's natural gas supply and demand of 

security evaluation index system， and index evaluation criteria according to 

the Ⅰ (poor)，Ⅱ (medium)，Ⅲ (better)，was analyzed by using the set pair 

analysis model between 2006 and 2017，China's natural gas supply and 

demand of security evolution trend. The research shows that the overall 

security index of natural gas supply and demand in China from 2000 to 2017 

shows a trend of first rising and then falling，the correlation between China's 

natural gas supply and demand security index and the optimal evaluation set 

III fluctuates from 0.16 in 2006 to 0.34 in 2009 and then to 0.22 in 2017. 

Finally, we put forward some policy implications to ensure the security of 
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natural gas supply and demand in China from the perspectives of natural gas 

supply, efficiency and market。 

GN1-3001 

17:15-17:30 

Provision of Clean Water in Remote Village / Islet through Solar Energy 

Application: Case of Indonesia 

Arsanto Ishadi Wibowo, Keh-Chin Chang 

National Cheng Kung University, Taiwan 

 

Abstract— Provision of clean fresh water is a fatal need to ensure hygienically 

living environment for the residents in the remote areas in the world. 

Indonesia is one of the countries which own a lot of water resources in their 

territories but have moderate coverage in water basic services, and is chosen 

as a case for the study. Indonesia is composed of 16,056 islands / islets in its 

territory so that there are many coastal villages in the islets and additionally 

many remote villages in the inland of big islands, which have no well-treated 

water services such as tap water. In consideration of low population, poorly 

geographic accessibility, and lack of electricity in the remote areas, several 

candidates of current water treatment systems availably associated with solar 

energy applications are reviewed 

GN1-3004 

17:30-17:45 

The Effect of Renewable Energy Socialization, Especially Biomass for 

Residents in Tambora Flat, West Jakarta 

Yusraida Khairani Dalimunthe, Afiat Anugrahadi and Lisa Sugiarti 

Universitas Trisakti, Indonesia 

 

Abstract— This study aims to determine the impact of renewable energy 

socialization, especially biomass for residents in Tambora Flat, West Jakarta. 

Through the likert scale in statistical sciences using questionnaires conducted 

on 20 respondents dominated by women of productive age (20-60 years old) 

who works as a housewives to measure knowledge and public opinion in 

Tambora flat about renewable energy and biomass, it is found that 88% of 

people do not have knowledge about renewable energy, 83% of people never 

heard about renewable energy through print media such as newspapers, 

tabloids and magazines, 82% of people never heard of renewable energy 

through electronic media such as television, radio and video, 83% of people 

never heard of renewable energy through social media such as facebook, 

instagram, twitter and 90% the people never participated in the socialization 

of renewable energy. In addition, a biomass related questionnaire was also 

provided and obtained 89% of people do not have knowledge about biomass, 

87% of the public had never heard of biomass through print media such as 

newspapers, tabloids, and magazines, 86% of people had never heard of 

biomass through electronic media such as television, radio, and video, 88% of 

the public has never heard of biomass through social media such as facebook, 

instagram, twitter and 99% of people never participate in socialization about 
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biomass. From the results of the socialization obtained through the 

evaluation questionnaire, it is known that 89% of society felt the benefit of 

increasing their knowledge related to renewable energy especially biomass 

and 17 respondents from 20 respondents who expressed their desire to apply 

this biomass as a substitute for household fuel or fuel in the food industry 

and other manufacturing industries when they have a related business in the 

future. 

GN1-019 

17:45-18:00 

Optimized operation analysis of double-tower double-circulation 

desulfurization system in a high-sulfur coal-fired power plant  

Ruochen Sun 

Datang Northwest Electric Power Test and institute, China 

 

Abstract— Due to a large number of equipments and complicated system, 

the double-tower double-circulation desulfurization system has the problem 

of high power consumption. This artical takes the double-tower 

double-circulation desulfurization system of a high-sulfur coal-fired power 

plant as the research object, and studies the desulfurization system from the 

perspective of material consumption and energy consumption. System 

optimization in the combination of water system, limestone supply system, 

oxidation fan and slurry circulation pump shows good economics. It provides 

experience for other high-sulfur coal units to reduce the power consumption 

of desulfurization system. 

GN1-003 

18:00-18:15 

Analysis and Interpretation of How Renewable Energy Sources Influence the 

Crude Oil Future Market 

Yongchao Sun, Mei Sun and Xuelian Tang 

Sichuan University, China 

 

Abstract— Energy crisis, global warming and environmental pollution has 

become global public problem. Now around the world, renewables are 

established as mainstream sources of energy. As main part of primary energy, 

crude oil shall certainly be affected deeply by renewable energy sources in 

the future . The status of renewables and crude oil are introduced at first. 

And the influence of renewables on crude oil future market are analyzed in 

demand, geopolitics and domestic political situation, speculation and 

psychological anticipation, and market operation anticipation. The 

conclusions are concluded at last. 

Dinner @Yunhai Hotel (云海酒店)| <18:15-20:00>
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GN1-011 

Energy Conservation Optimization of Compression Water Chiller based on Critical 

Stability Constrain 

Yujia Shang and Xiaojing Liu 

Instrumentation Technology and Economy Institute, China 

 

Abstract— The superheat of the evaporator is the key factor affecting the 

operational efficiency and stability of the compression water chiller, a new 

critical stable condition is proposed according to the saturated boiling theory to 

calculate the lower limit of the superheat constraint online in the optimization 

process. In this paper, the steady state model of the cold water chiller is 

established, minimizing the total energy conservation of the chiller is used as the 

optimization goal and the genetic algorithm is used to calculate the optimized set 

points. Basing on the critical stable condition, the lower limit of the superheat 

constraint is adjusted online to be the MSS value under different heat loads. The 

comparison of experiment results shows that the proposed method can 

effectively expand the optimization range, gains lower superheat value and 

achieve average 2.06% energy saving than general optimization methods under 

typical condition in summer. 

GN1-029 

Determining Optimal Inspection Rates of Power Equipment Considering 

Opportunistic Maintenance Strategy 

Bo Xu, Shenzhi Xu and Yumin Zhang 

State Grid Energy Research Institute Co., Ltd, China 

 

Abstract— To obtain optimal inspection rates of power equipment, this paper 

presents an inspection rates optimization model for power equipment asset 

management which explicitly considers equipment aging using Markov process. 

The model combines random and deterioration failure modes with maintenance 

activities. Opportunistic maintenance strategy in long-run time span with 

non-periodic inspections is proposed to fully benefit from the economic 

dependence between different failure modes while the existing Markov 

maintenance models can’t incorporate opportunistic maintenance strategy. In 

the model, when random failure occurs, the opportunity to maintain 

deterioration failure is considered. The model can optimize the non-periodic 

inspection rates for power equipment by minimizing the total cost consisting of 

maintenance cost, repair cost and expected energy not supplied (EENS) cost. 

Typical substation configuration is used to demonstrate the feasibility of the 

proposed model. The analysis results in the case study show that opportunistic 

maintenance strategy has significant impacts on equipment reliability and 

optimal inspection rates. 

GN1-1001 
Quantitative Analysis of Saturation of Measurement Current Transformer by 

Direct Current Bias 
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Rundong Lv, Ke Zhu 

Shandong University, China 

 

Abstract— The DC bias caused by single pole-ground mode or bipolar 

unbalanced mode of HVDC transmission or geomagnetic induced current 

phenomenon may lead to the measuring CT saturation, which may affect the 

measurement performance. Therefore, it is necessary to evaluate the saturation 

degree of the CT. By using the effective permeability, analyzing the equivalent 

model of CT under DC bias state and combining with the electromagnetic 

relationship between flux and voltage, the expression of the saturation degree, 

DC current and circuit parameters is analyzed and derived. By simulating 

different types of CT, the effectiveness of the analytical expression is verified, 

and the influence on the saturation degree is analyzed. The actual power system 

parameters are used for numerical analysis, and the rough estimation of the 

measurement error is used to show the specific application of the method for 

analyzing the DC bias magnetic conditions of the measuring CT. 

 

GN1-033 

Maintenance Scheduling of Transmission Bays Considering Selective 

Opportunistic Maintenance Strategy 

Bo Xu, Shenzhi Xu, Qingzhen Zhang, Yumin Zhang 

State Grid Energy Research Institute Co., Ltd, China 

 

Abstract— Unlike previous research which didn’t consider opportunistic 

maintenance between dependent power equipment in power system, 

opportunistic maintenance strategy is modeled and the impact of opportunistic 

maintenance strategy on maintenance scheduling of transmission bays is 

investigated in this paper. According to the economic dependence within a 

transmission bay, the concept of selective opportunistic maintenance is 

proposed. In the selective opportunistic maintenance problem, when the 

equipment in a transmission bay fails, decisions have to be made on whether 

other equipment is preventively maintained. Firstly, in order to determine the 

optimal inspection rates and opportunistic maintenance strategy for power 

equipment, the availability function of the transmission bay is derived. And then, 

expected system outage cost incurred from equipment maintenance or failure 

are quantified. Finally, the system maintenance scheduling model is given, with 

the goal of minimizing the system outage cost. Case studies on typical 

transmission bays reveal feasibility of the proposed model. 
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consumption, low pollution and low emissions.Taking Taiyuan City as an example, 

this paper combines the construction status of Taiyuan City and the existing 

low-carbon city evaluation index system. Firstly, the principal component analysis 

method is used to construct the evaluation index system of urban low-carbon 

competitiveness from three different perspectives of low-carbon cities: 

low-carbon economy, low-carbon energy, and environment. In order to analyze 

the annual changes of the three major indicators in Taiyuan City. The second is to 

use factor analysis to evaluate the annual development of Taiyuan from 2010 to 

2016. This paper constructs a low-carbon urban construction and development 

planning index system with 12 indicators as the main indicators, to provide data 

analysis and research for the realization of low-carbon construction in Taiyuan. 
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