


 
 
 

第 43 卷    第 2 期（总第 709 期）    2023 年 1 月 20 日 

目    次 
（论文电子版  http://www.pcsee.org/CN/volumn/home.shtml） 

·新能源发电与运行控制新技术· 
“新能源发电与运行控制新技术”专题特约主编寄语 ................................王伟胜，文劲宇，谢开贵，黄越辉（425） 
新能源基地经 LCC-HVDC 送出系统振荡机理分析与抑制策略(一)：计及受端影响的阻抗建模 

 ............................................................................................................... 肖云涛，李光辉，王伟胜，何国庆，甄妮（427） 
基于 SISO 序阻抗的直驱风场经柔直输电系统中频振荡机理分析及抑制.................. 孙焜，姚伟，周毅，文劲宇（442） 
弱电网故障下新能源并网变换器的奇异摄动模型与暂态稳定性分析 

 ............................................................................................... 张梓钦，朱东海，马玉梅，邹旭东，胡家兵，康勇（454） 
弱电网条件下并网逆变器控制环路稳定判据及交互作用规律分析 ............................ 刘芳，刘威，徐韫钰，李研（466） 
极弱电网下新能源跟网逆变器低频振荡的机理探究与暂态无功过补稳定性提升策略 

 ....................................................................................................... 李雨果，易皓，姜鑫，卓放，卢大鹏，周洪伟（482） 
基于仿射扰动反馈的风力发电机组多目标随机模型预测控制 .................................... 陈婕，张怡，房方，刘吉臻（496） 
一种基于二重移相变换的大容量海上直流风机及控制技术 ................ 刘其辉，洪诚程，樊双婕，袁振华，田鑫（507） 
联合转动惯量与电气阻尼虚拟配置的风电轴系宽频扭振镇定方法 ............................ 贾锋，谭旭辉，许喆，符杨（519） 
全功率变换风电机组的电压源控制(二)：电网故障穿越控制与保护 

 ........................................................................... 秦垚，王晗，杨志千，邓桢彦，杨仁炘，敬双，张建文，蔡旭（530） 
寒潮天气小样本条件下的短期风电功率组合预测 ........................ 叶林，李奕霖，裴铭，李卓，徐勋建，陆佳政（543） 
·电力系统· 
高比例可再生能源新型电力系统长期规划综述 ........................ 黎博，陈民铀，钟海旺，马子明，刘东冉，何钢（555） 
分层集群的新型电力系统运行与控制 ........................................ 陈皓勇，谭碧飞，伍亮，林镇佳，杨苹，李立浧（581） 
基于正交信号和延迟采样周期的电网序分量实时检测方法 ................ 修连成，杜志叶，李明贤，何靖萱，李根（595） 
数字孪生虚拟电厂系统框架设计及其实践展望 .................................................... 严兴煜，高赐威，陈涛，丁建勇（604） 
·发电· 
基于联合冷却计算模型的 9HA.02 燃气轮机冷却空气量预测及参数分析 ..................... 张盈盈，郑露霞，张士杰（619） 
扁平空冷翅片管内换热与流动特性数值研究 .................... 吴哲，李伟，薄强冲，陈晓峰，邓慧，郑桂杰，王倩（630） 
Fe-Ce-La 复合氧化物在中低温烟气脱砷过程中的协同作用 ................................ 侯书阳，张凯华，王传风，张锴（640） 
化学凝并增强湿式电除尘器捕集燃煤粉尘的研究 ............................................................ 翟晓宇，肖立春，韩莹莹（651） 
双向轴流泵装置双向发电水力特性分析 .................................................... 阚阚，黄佳程，吴伟松，郑源，陈会向（659） 
添加剂对棉杆抗结渣性能影响 ....................... 周义，张守玉，刘宏宇，刘思梦，杨济凡，郎森，吴玉新，胡南（669） 
·电力电子· 
电力电子混杂系统多时间尺度分析控制与应用(二)：应用部分 ..................................... 虞竹珺，赵争鸣，施博辰（677） 
直流电网中多断路器协调配合方法........................................................................ 赵西贝，樊强，许建中，赵成勇（693） 
一种应用于柔性直流配电系统的具有自动与可控关断功能的直流断路器 

 ........................................................................................... 刁晓光，李锐，蔡久青，金翔，李鹏，张正卿，刘飞（703） 
基于 Buck-Boost 准谐振电路的电池自适应分组均衡方案研究 ........... 姚芳，王晓鹏，陈盛华，李秉宇，杜旭浩（714） 
新扩展移相角下的双有源桥 DC-DC 变换器优化控制策略 ......... 王攀攀，徐泽涵，高利强，戴诗科，陈立正，王莉（727） 
H 型对称分布电容功率解耦电路 ................................................................ 章勇高，樊越，刘鹏，迮思源，何明星（738） 
基于声发射的 Cascode 型 GaN HEMT 器件机械应力波检测与分析 

 ................................................................................... 何赟泽，刘松源，白芸，刘菲，耿学锋，任丹彤，唐锐洋（750） 
·电机及其系统· 
辅助坐标系下永磁同步电机低载波比无差拍预测转矩控制 .................... 阎彦，赵梦圆，陈志伟，李敏，史婷娜（761） 
基于非线性磁路饱和模型的永磁同步电机增益调度电流控制 ............................................................... 林豪，廖勇（770） 
基于改进自抗扰控制的共直流母线开绕组永磁同步电机转矩脉动抑制策略 ....................... 刘成，胡建辉，尚静（779） 
混合单绕组磁悬浮开关磁阻电机悬浮特性分析 ........................................................ 袁野，孙玉坤，丁世宏，杨帆（789） 
基于多级结构特性的航空无刷同步起动/发电机转子初始位置估算 ....... 孟涛，焦宁飞，刘卫国，涂文聪，管毅，姜宇（798） 
·高电压· 
局部放电多光谱比值特征分析方法............................................ 任明，夏昌杰，陈荣发，李信哲，董明，王思云（809） 
考虑铁芯深度饱和特性的三相三柱变压器改进 BCTRAN 模型 

 ................................................................................... 杨鸣，龙洋，汪可，乐波，厉璇，张和，杨春，司马文霞（819） 
变压器油纸绝缘频域介电响应非线性特性研究 ........................ 张明泽，孟繁昊，刘骥，刘贺千，贾海峰，李璐（831） 
交联行为对 XLPE/OMMT 纳米复合材料结构和介电性能的影响 

 ............................................................................................... 许庆重，李秀峰，邓繁盛，董芸滋，常锦涛，张朋（843） 
·英文概述见论文电子版· 

期刊基本参数：CN11-2107/TM * 1964 * S * A4 * 428 * zh * P * ¥84.00 * 4000 * 36 * 2023-01 版权所有 未经许可不得转载及上网 



PROCEEDINGS OF THE CHINESE SOCIETY FOR 
 ELECTRICAL ENGINEERING 

 (PROCEEDINGS OF THE CSEE) 
Vol.43  No.2  (Ser. 709)  Jan. 20, 2023 

CONTENTS 
(Electronic Journals  http://www.pcsee.org/EN/volumn/current.shtml) 

·New Technologies in Generation,Operation and Control of Renewable Energy· 
Foreword From the Guest Editor in Chief of Special Columns for “New Technologies in Generation,Operation and Control of  

Renewable Energy” ................................................................................ WANG Weisheng, WEN Jinyu, XIE Kaigui, HUANG Yuehui (425) 
Oscillation Mechanism Analysis and Suppression Strategy of Renewable Energy Base Connected Into LCC-HVDC (Part I): Impedance  

Modeling With the Consideration of Receiving-end Influence ..... XIAO Yuntao, LI Guanghui, WANG Weisheng, HE Guoqing, ZHEN Ni (427) 
Mechanism Analysis and Suppression of Medium-frequency Oscillation Based on the SISO Impedance in a PMSG-based Wind Farm When  

Connected to a VSC-HVDC .............................................................................................. SUN Kun, YAO Wei, ZHOU Yi, WEN Jinyu (442) 
Singular Perturbation Model and Transient Stability Analysis of Grid-connected Converter Under Weak Grid Faults 

 ........................................................................... ZHANG Ziqin, ZHU Donghai, MA Yumei, ZOU Xudong, HU Jiabing, KANG Yong (454) 
Analysis on Stability Criterion and Interaction Law of Grid-connected Inverter Control Loop Under Weak Grid Condition 

 .................................................................................................................................................. LIU Fang, LIU Wei, XU Yunyu, LI Yan (466) 
Mechanism Researching on Low-frequency Resonance of Renwable-energy Grid-following Inverters Under Very Weak Grid and  

the Stability-improving Strategy Based on Dynamic Reactive Power Over Compensation ..................LI Yuguo, YI Hao, JIANG Xin,   . 
 ............................................................................................................................................ ZHUO Fang, LU Dapeng, ZHOU Hongwei (482) 

Affine-disturbance-feedback-based Multi-objective Stochastic Model Predictive Control of Wind Turbine 
 ................................................................................................................................... CHEN Jie, ZHANG Yi, FANG Fang, LIU Jizhen (496) 

One Kind of Large-scale DC Wind Turbine and Its Control Technology Based on Dual Phase-shift Power Conversion 
 ..................................................................................... LIU Qihui, HONG Chengcheng, FAN Shuangjie, YUAN Zhenhua, TIAN Xin (507) 

Suppression of the Wide Frequency-band Torsional Vibration of WECS Drive Train With Combined Virtual Configuration of  
Electrical Inertia and Damping ............................................................................................... JIA Feng, TAN Xuhui, XU Zhe, FU Yang (519) 

Voltage Source Control of Wind Turbine Generators With Full-scale Converters (Part II): Control and Protection of Grid Fault Ride-through 
 ........................... QIN Yao, WANG Han, YANG Zhiqian, DENG Zhenyan, YANG Renxin, JING Shuang, ZHANG Jianwen, CAI Xu (530) 

Combined Approach for Short-term Wind Power Forecasting Under Cold Weather With Small Sample 
 ........................................................................................................... YE Lin, LI Yilin, PEI Ming, LI Zhuo, XU Xunjian, LU Jiazheng (543) 

·Power Systems· 
A Review of Long-term Planning of New Power Systems With Large Share of Renewable Energy 

 ................................................................................. LI Bo, CHEN Minyou, ZHONG Haiwang, MA Ziming, LIU Dongran, HE Gang (555) 
Operation and Control of the New Power Systems Based on Hierarchical Clusters 

 ................................................................................... CHEN Haoyong, TAN Bifei, WU Liang, LIN Zhenjia, YANG Ping, LI Licheng (581) 
A Real-time Detection Method for Power System Sequence Components Based on Orthogonal Signal and Delayed Sampling Period 

 ............................................................................................................ XIU Liancheng, DU Zhiye, LI Mingxian, HE Jingxuan, LI Gen (595) 
Framework Design and Application Prospect for Digital Twin Virtual Power Plant System 

 ........................................................................................................................ YAN Xingyu, GAO Ciwei, CHEN Tao, DING Jianyong (604) 
·Power Generation· 
Cooling Air Prediction and Parameter Analysis of 9HA.02 Gas Turbine Based on Joint Cooling Calculation Model 

 ................................................................................................................................ ZHANG Yingying, ZHENG Luxia, ZHANG Shijie (619) 
Numerical Study on Heat Transfer and Flow Inside Flat Finned Air-cooling Tube 

 .......................................................... WU Zhe, LI Wei, BO Qiangchong, CHEN Xiaofeng, DENG Hui, ZHENG Guijie, WANG Qian (630) 
Synergistic Effect of Fe-Ce-La Composite Oxide in the Process of Arsenic Removal From Flue Gas at Middle-low-temperatures 

 ....................................................................................................... HOU Shuyang, ZHANG Kaihua, WANG Chuanfeng, ZHANG Kai (640) 
Study on Promoting Coal-fired Dust Collection by Chemical Coagulation in Wet Electrostatic Precipitator 

 ........................................................................................................................................ ZHAI Xiaoyu, XIAO Lichun, HAN Yingying (651) 
Hydraulic Characteristics Analysis of Bi-directional Axial Flow Pump for Forward and Reverse Power Generation 

 ...................................................................................... KAN Kan, HUANG Jiacheng, WU Weisong, ZHENG Yuan, CHEN Huixiang (659) 
Effects of Additives on Slagging Resistance of Cotton Stalk 

 ............................................. ZHOU Yi, ZHANG Shouyu, LIU Hongyu, LIU Simeng, YANG Jifan, LANG Sen, WU Yuxin, HU Nan (669) 
·Power Electronics· 
Multi-timescale Analysis and Control of Power Electronics Hybrid Systems (Part II): Applications 

 ......................................................................................................................................... YU Zhujun, ZHAO Zhengming, SHI Bochen (677) 
Coordination Method of Multiple DC Circuit Breakers in DC Grid .......... ZHAO Xibei, FAN Qiang, XU Jianzhong, ZHAO Chengyong (693) 
A DC Circuit Breaker With Automatic and Controllable Shutoff Function for Flexible DC Distribution System 

 .................................................................. DIAO Xiaoguang, LI Rui, CAI Jiuqing, JIN Xiang, LI Peng, ZHANG Zhengqing, LIU Fei (703) 
Research on Battery Adaptive Grouping Equalization Scheme Based on Buck-Boost Quasi-resonant Circuit 

 ............................................................................................... YAO Fang, WANG Xiaopeng, CHEN Shenghua, LI Bingyu, DU Xuhao (714) 
Optimal Control Strategy for Dual Active Bridge DC-DC Converter With New Extended-phase-shift Angle 

 .............................................................................. WANG Panpan, XU Zehan, GAO Liqiang, DAI Shike, CHEN Lizheng, WANG Li (727) 
H-shaped Symmetrical Distributed Capacitor Power Decoupling Circuit 

 ....................................................................................................... ZHANG Yonggao, FAN Yue, LIU Peng, ZE Siyuan, HE Mingxing (738) 
Acoustic Emission-based Detection and Analysis of Mechanical Stress Wave in Cascode GaN HEMT Device 

 .......................................................... HE Yunze, LIU Songyuan, BAI Yun, LIU Fei, GENG Xuefeng, REN Dantong, TANG Ruiyang (750) 
·Motors and Their Systems· 
Low Frequency Ratio Deadbeat Predictive Torque Control of Permanent Magnet Synchronous Motor in Auxiliary Coordinate System 

 ........................................................................................................ YAN Yan, ZHAO Mengyuan, CHEN Zhiwei, LI Min, SHI Tingna (761) 
Gain Scheduling Current Control of Permanent Magnet Synchronous Machine Based on Nonlinear Magnetic Saturation Model 

 .............................................................................................................................................................................. LIN Hao, LIAO Yong (770) 
Torque Ripple Suppression Strategy for Open-winding PMSM With Common DC Bus Based on  

Modified Active Disturbance Rejection Control .........................................................................LIU Cheng, HU Jianhui, SHANG Jing (779) 
Suspension Characteristic Analysis of Hybrid Single Winding Bearingless Switched Reluctance Motor 

 ............................................................................................................................. YUAN Ye, SUN Yukun, DING Shihong, YANG Fan (789) 
Initial Rotor Position Estimation for Aircraft Brushless Synchronous Starter/Generators Based on Multi-stage-structure Characteristics 

 ...................................................................................... MENG Tao, JIAO Ningfei, LIU Weiguo, TU Wencong, GUAN Yi, JIANG Yu (798) 
·High Voltage· 
Multispectral Ratio Characteristics Analysis of Partial Discharge 

 ............................................................................. REN Ming, XIA Changjie, CHEN Rongfa, LI Xinzhe, DONG Ming, WANG Siyun (809) 
An Improved BCTRAN Model for Three-phase Three-limb Transformers Considering Deep Saturation of Iron Core 

 ................................................ YANG Ming, LONG Yang, WANG Ke, YUE Bo, LI Xuan, ZHANG He, YANG Chun, SIMA Wenxia (819) 
Research on Nonlinear Characteristics for Frequency Domain Dielectric Response of Transformer Oil-paper Insulation 

 .......................................................................................... ZHANG Mingze, MENG Fanhao, LIU Ji, LIU Heqian, JIA Haifeng, LI Lu (831) 
Effect of Crosslinking Behavior on the Structure and Dielectric Properties of XLPE/OMMT Nanocomposites 

 ............................................................. XU Qingzhong, LI Xiufeng, DENG Fansheng, DONG Yunzi, CHANG Jintao, ZHANG Peng (843) 
·For Extended Summaries, Please See the Electronic Journals· 


