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Presenter's Name Presentation title Date Time

Spring Part

Zhaoyang Jin (SDU, China) Distribution System State Estimation Based on Machine Learning 15-Apr

17:00-18:00

Mile Mitrovic (Skoltech, Russia) Data-Driven Stochastic OPF using Gaussian Processes 29-Apr

Andrey Gorbunov (NUS, Singapore) Analysis of Decentralized Stability Regions for Inverter-Based Grids 6-May

Tomislav Rajic (ETF Belgrade, Serbia)
Invited Lecture

Relay protection of overhead transmission lines
Recent approaches of differential protection 13-May

Ajay Shetgaonkar (TU Delft, Netherlands) Model Predictive Control and Protection of MMC-based MTDC 
Power Systems 20-May

Debargha Brahma (IIT Delhi, India) Dynamic Flexibility of Power Grids: Estimation, Application and 
Mitigation 27-May

Fall Part

Tian Hang (SDU, China) Non-iterative Multiple Energy Flow Calculation Using Data-driven 
Modeling Techniques 14-Oct

17:00-18:00

Rajarshi Dutta (IIT Kanpur, India) Monitoring of Active Distribution Networks 21-Oct

Aleksandar Boričić (TU Delft, Netherlands) Vulnerability of Modern Power Systems - Perspective of Short-Term 
Voltage Stability and System Strength 28-Oct

Stepan Vasilev (Skoltech, Russia) Converter interfaced generation: modelling, dynamic simulation and 
hardware in the loop testing 4-Nov

Mostafa Kheshti (Warwick, UK) 
Invited Lecture

Gaussian Distribution-Based Inertial Control of Wind Turbine 
Generators for Fast Frequency Response in Low Inertia Systems 11-Nov

Dong Li (SDU, China) Research on Small Signal Modeling of VSC-HVDC System based on 
Modular Multilevel Converter 18-Nov



Lecture 

 

Zhaoyang Jin,  

Associate Professor, Shandong University, China 

Title: Distribution System State Estimation Based on Machine 

Learning 

Time: 17:00-18:00 (Beijing Time) on April 15, 2022  
Abstract: 

Distribution system is evolving into the so-called active distribution system with the integration 

of distributed energy resources (DERs). Because of the high complexity of the active 

distribution system, conventional distribution system state estimation is no longer applicable. 

Several problems have to be addressed, including low observability, low data quality, non-

synchronization, inaccurate network model, under-utilization of big data, etc. The former three 

problems can be solved by means of state forecasting. However, traditional state forecasting 

methods are not suitable to be applied in the active distribution system due to the high 

randomness of the DERs. Machine learning methods can use the abundant history data to 

discover the power output pattern of the DERs using proper training, and therefore significantly 

improve the state forecasting accuracy and improve the utilization of big data. Another unique 

advantage of machine learning methods is that they can establish mappings between the 

measurements and states without knowing the network model given sufficient training data, 

which is the exact solution to the fourth problem. This lecture will present an introduction to 

distribution network state estimation based on machine learning, including details of the 

problem statement, existing solutions, our proposed methods, and future research. 

About the author 

Zhaoyang Jin received the bachelor’s degree from North China Electric 

Power University and the University of Manchester in 2013, and the PhD 

degree from the University of Manchester in 2018. 

He joined the School of Electrical Engineering, Shandong University as an 

associate professor in January 2019, and was elected as an MSc tutor in 

November. He is also an electorate of “Future Scholar Program” of Shandong University.  

  



Lecture 

Mile Mitrovic,  

PhD Student, Skolkovo Institute of Science and Technology, Russia, 

Research Intern, Skolkovo Institute of Science and Technology, Russia 

Title: Data-Driven Stochastic OPF using Gaussian Processes 

Time: 17:00-18:00 (Beijing Time) on April 29, 2022  
Abstract: 

The deterministic OPF economic dispatch problem is widely used and well developed in 

traditional power grids. However, modern power grids with new uncertainty facilities (such as 

wind and solar plants) are forcing engineers to treat the OPF as a stochastic problem. These 

facilities cause large uncertainty in power system operation, leading to new challenges to the 

Transmission System Operators and compromising network security. A number of methods 

have been proposed for solving stochastic OPF, but in recent years researchers have made an 

effort to implement the chance-constraints (CC) approach which directly involves uncertainty 

within the OPF. The main problems of all methods, as well as the chance-constraints approach, 

are finding accurate and feasible solutions, and computational complexity. Usually, CC-OPF 

were approximated with linear DC power flow, providing easier handling of uncertainty and 

optimization solving, but with accuracy limitations. In contrast, CC-OPF with AC power flow 

is expensive and can be expected to be accurate when the forecast uncertainties are small. The 

purpose of this work is to develop a method that will allow finding a trade of between accurate 

solutions and computational complexity. Accordingly, this lecture will present a data-driven 

CC-OPF based on the machine learning technique, where the Gaussian process (GP) regression 

model is directly incorporated into the conventional optimization problems.   

 
About the author 

Mile Mitrovic graduated from the Faculty of Technical Sciences, 

the University of Novi Sad, Serbia in 2017 majoring in Electrical 

and Computer Engineering. In 2019 Mile received his M.Sc. degree 

in Electric Power Engineering and Electrical Engineering at Nizhny 

Novgorod State Technical University, Russia. Currently, Mile is a 

Ph.D. student in Engineering Systems at Skolkovo Institute of 

Science and Technology, Russia.  

Mile’s research interests are centered around the application of statistics, machine learning, data 

science and computer vision to Power Systems and Industry. At Skoltech Mile’s focus of 

research is the application of machine learning methods for Power System optimization, where 

he collaborates with the Los Alamos National Laboratory, USA. 

  



Lecture 

Andrey Gorbunov,  

PhD Student, National University of Singapore, Singapore 

Faculty of Engineering, Department of Electrical and Computer Engineering 

Title:  

Analysis of Decentralized Stability Regions for Inverter-Based Grids 

 Time: 17:00-18:00 (Beijing Time) on May 6, 2022  
 

Abstract: 

Power electronics interfaced generation is becoming increasingly widespread in modern power 

systems, mainly due to the increase in the share of renewable energy sources. Droop-controlled 

grid-forming inverters are supposed to be core elements of such systems as they provide the 

necessary regulation. However, the small-signal stability is a significant issue for inverter-

dominated grids. It is easy to certify the stability by direct detailed modelling for specific 

operational parameters, but not for a range of parameters. Moreover, the computation cost of such 

a brute-force approach grows exponentially with the size of the system and becomes non-feasible 

already for moderate-size grids with several inverters - a phenomenon noted as the curse of 

dimensionality. In this talk, I will present the methodology for determining approximate stability 

boundaries in frequency and voltage droop gains for systems with an arbitrary number of inverters. 

The method does not require checking the stability of individual operational points within the 

space, and therefore it is not prone to the curse of dimensionality. In the end, I will also touch on 

identifying the system inertia using ambient frequency measurements and the estimation of 

dynamic parameters based on wide-area measurements. 

 
About the author 

Andrey Gorbunov received the B.Sc. and M.Sc degrees in applied 

mathematics and physics from the Moscow Institute of Physics and 

Technology, Russia, in 2015 and 2017, respectively; and the M.Sc 

degree in energy systems from the Skolkovo Institute of Science and 

Technology, Moscow, Russia, in 2017. He is pursuing a Ph.D. degree 

in electrical engineering at the National University of Singapore. His 

research interests include power system dynamics and control, low-

frequency oscillations in conventional power systems and microgrids. 

  



Invited Lecture 

Tomislav Rajic, 

Assistant Professor, University of Belgrade-School of Electrical Engineering,  

Belgrade, Serbia 

Title: Relay protection of overhead transmission lines 

Recent approaches of differential protection 

Time: 17:00-18:00 (Beijing Time) on May 13, 2022  
Transmission lines Overhead lines and cables are one of the most important elements of 

the electric power system because they enable the transmission of electricity from producers to 

consumers. Several protection methods are used for secure more reliable and safe energy 

transmission. High voltage lines include both possible directions of the power flow Protection 

of these lines are more complicated especially because of this fact. Distribution networks had 

not had those possibilities for a long time. Hence, the protection was simple and easy. When 

independent energy sources took the place in distribution network, more complicated 

protections had to be installed. Protection hronology, from the simplest overcurrent towards to 

more complicated as a distance protection will be presented with all disadvantages. The basic 

part of the lecture is about the fastest and very reliable protection – differential protection. This 

protection must take part even in the distribution network because of the load flow direction 

changing. Several recent and most interesting ideas about realisation of this kind of protection 

will be presented briefly. Emphasise is on those ideas which have taken the place in practice. 

Two great manufacturers of the relays include these ideas in their own algorithms. During the 

time of use, even these two algorithms showed disadvantages. This lecture will show the results 

of the recent research about this topic on School of Electrical Engineering in Belgrade. The new 

idea of current differential protection will be presented and compared with two mentioned 

algorithms. The new algorithm simplicity leads to fast and correct fault detection in all 

circumstances that could be reason for maloperation of the others.  

About the author 

Tomislav Rajić was born in 1989 in Belgrade. Bachelor and Master 

degree took at the School of Electrical Engineering, University of 

Belgrade, Serbia. He began PhD studies at the same university and 

joined as Assistant at the same time. The relay protection is his major 

field. He received PhD degree with thesis entitled ”New approach in 

realization of longitudinal differential protection of overhead lines”. His 

areas of interest are: relay protection, power system analysis, grounding 

systems and electromagnetic compatibility. 

  



Lecture 

 

Ir. Ajay D Shetgaonkar 

PhD. Researcher at Intelligent Electrical Power Grids (IEPG) 

Department of Electrical Sustainable Energy, 

Faculty of EEMCS (EWI), TU Delft, The Netherlands.  

 

Title: Model Predictive Control and Protection of MMC-based 

MTDC Power Systems 

Time: 17:00-18:00 (Beijing Time) on May 20, 2022  
Abstract: 

Meshed offshore grids (MOGs) present a viable option for a reliable bulk power transmission 

topology. The station-level control of MOGs requires faster dynamics along with multiple 

objective functions, which is realized by the model predictive control (MPC). This paper provides 

control, and protection design for the Modular Multilevel Converter (MMC) based multi-terminal 

DC (MTDC) power system using MPC. MPC is defined using a quadratic cost function, and a  

dqz-rotating frame voltage inputs are represented using Laguerre orthonormal functions. MPC 

has been applied for the control of both grid forming and grid following converters in a four-

terminal MTDC setup, implemented for real-time. Electromagnetic Transient (EMT) simulation. 

By applying numerous time-domain simulations, the advantages of the MPC when dealing with 

AC and DC side disturbances are investigated. The investigation highlights the MPC’s inherent 

feature of fast response and high damping during- and post-disturbance, which is compared to the 

traditional PI controller performance. The analysis provides a comprehensive insight into the 

transient behavior of the MTDC during disturbances. 
About the author 

Ajay Shetgaonkar (Graduate Student Member, IEEE) received a B.E. 

degree in electrical and electronic engineering from Goa College of 

Engineering, Goa, India, in 2016. In 2020, he received an M.Sc. degree 

in electrical power engineering from the Technical University of Delft, 

The Netherlands (graduated with “cum laude”). 

 He is currently working toward Ph.D. degree at the Technical 

University of Delft, The Netherlands. His research interests includes 

future power system dynamics and stability, integration of renewable energy resources, 

modelling of HVdc breaker and design of advanced protection and control systems for modular 

multilevel converter-based HVdc systems in the HVdc grid. He is also student member of 

CIGRE.  

  



Lecture 

 

Debargha Brahma,  

PhD Researcher, Indian Institute of Technology Delhi, India 

Title: Dynamic Flexibility of Power Grids: Estimation, Application 

and Mitigation 

Time: 17:00-18:00 (Beijing Time) on May 27, 2022 
Abstract: The need for assessment of power system flexibility is ushered by (a) increasing 

penetration levels of variable RES, (b) growing integration of national and transnational power 

markets, and (c) emergence of smart grid technology. The concept of dynamic grid flexibility 

of a power system is introduced, as a new paradigm in power system flexibility studies which 

incorporates operational grid flexibility with grid stability. Two metrics are developed that are 

used to quantitatively define the dynamic flexibility framework (DFF) - inertial index and 

flexibility index. The inertial index gives a measure of the locational capability of a system to 

resist any fluctuations in bus voltage angle or bus frequency. The flexibility index indicates the 

capability of the system to tolerate fluctuations in generation/demand at a particular location. 

The applications of these indices could be instrumental for the developing both planning and 

operational strategies. Some of the applications that have been explored using the information 

of these two indices are: optimal position for sitting of renewable energy sources (RES), impact 

of changing network topology and parametric variations on system dynamics, identification of 

coherent bus groups, mitigation strategies for the adverse effect of RES fluctuations on system 

stability, etc. Applicability and numerical performance of the DFF is discussed for the Northern 

Regional Power Grid of the Indian power system, along with the IEEE 39-bus and 68-bus test 

systems. 

 
About the author 

Debargha Brahma received the Master of Technology degree in 

power system from National Institute of Technology Agartala, India, 

in 2017. He is currently working toward the Ph.D. degree with the 

Department of Electrical Engineering, Indian Institute of Technology 

Delhi, New Delhi, India. In May 2019, he was invited for 

collaborative research in the area of integration of large-scale solar 

PV and storage technologies into power networks with the Control 

and Power Research Group, Imperial College London, UK. His 

research interests include power system dynamics and grid integration of renewable energy. 

  



Lecture 

 

Hang Tian,  

PhD Student, School of Electrical Engineering, Shandong University, China 

Title: Non-iterative Multiple Energy Flow Calculation Using Data-

driven Modeling Techniques 

Time: 17:00-18:00 (Beijing Time) on October 14, 2022  
Abstract: 

The multiple energy flow (MEF) model is inherently nonlinear, which challenges the fast steady-

state analysis and the efficient optimization of the integrated energy system (IES). The core of a 

deterministic multiple energy flow calculation is to solve a set of nonlinear equations. So far, the 

Newton-Raphson method has been frequently employed to provide an accurate MEF solution. 

However, in practice, this approach does not guarantee a fully reliable convergence of MEF 

calculation for a variety of reasons, including 1) the convergence region remains uncertain, and 

there is still a divergence concern; 2) the convergence performance is initial guess dependent, and 

inappropriate initial estimations may result in an incorrect solution. The rapidly evolving artificial 

intelligence technique in the power system/IES demonstrates a promising way to enable non-

iterative power flow (PF) and MEF calculation. Linear regression techniques have been applied 

to extract the latent linear relationship in PF data, formulating linear PF models that prevent 

convergence concerns while offering a number of computational benefits. Despite the impressive 

accuracy of the above regressed linear PF models, deep models with multiple hidden layers have 

demonstrated a greater capacity to extract complicated nonlinear characteristics than linear 

models. Although data-driven modeling has shown to be effective in PF analysis, its usefulness 

in IES, which undoubtedly involves more complex features, has yet to be examined. This lecture 

will present recent research conducted at Shandong University, introducing two new modeling 

approaches for the non-iterative multiple energy flow calculation. The first one is intended for an 

integrated mechanism- and data-driven modeling approach for MEF calculation in an electricity-

heat system, while the second one offers a data-driven modeling approach for electricity-heat-gas 

flows based on a stacking strategy integrating multiple heterogeneous learners. 

About the author 

Hang Tian received the M.S. degree in electrical engineering from 

University of New South Wales, Sydney, Australia, in 2017. He is 

currently working toward the Ph.D. degree in electrical engineering at 

Shandong University, Jinan, China. His research interests include data-

driven modelling of multiple energy flows and optimal scheduling of 

integrated energy system. 

  



Lecture 

 

Dr Rajarshi Dutta 

Research Associate 

Indian Institute of Technology Kanpur 

Title: Monitoring of Active Distribution Networks 

Time: 17:00-18:00 (Beijing Time) on October 21, 2022 
 

Abstract: The increase in the penetration of intermittent renewable energy sources, storage, 

and controllable loads has transformed the conventional distribution network into an active 

distribution network (ADN). As the distribution network is transformed from passive to active, 

the power flow becomes bidirectional. The operating state of an ADN can experience sudden 

variations caused by the intermittent changes in power output of distributed generators and 

complex loads. These changes in power can cause a sudden rise or dip in the bus voltages. To 

take effective control actions, the DSO needs to monitor the bus voltage phasors at the 

distribution level. The distribution system state estimator (DSSE) is a key monitoring 

application that estimates the system states, i.e., the bus voltage phasors, based on available 

measurements and knowledge of the network model. The estimated states enable the DSO to 

make efficient operational decisions such as volt/var control, capacitor switching, and control 

of switches/ reclosers. Although DSSE is necessary for monitoring ADNs, the DSO faces 

several challenges in implementing a state estimator for ADN. This talk will address some of 

the significant difficulties faced by a DSO in monitoring the states and topology of ANDs. 

 

 
About the author 

Rajarshi Dutta received his PhD degree in electrical engineering from the 

Indian Institute of Technology (IIT), Kanpur, India, and the M.Tech degree in 

electrical engineering from the Indian Institute of Technology (IIT), 

Bhubaneswar, India, in 2022 and 2016, respectively. His research interests 

include monitoring and modelling of active distribution networks, state and 

parameter estimation, event detection and localization.  

  



Lecture 

Aleksandar Boričić 

PhD Candidate, Delft University of Technology (TU Delft) 

Faculty of EEMCS, Intelligent Electrical Power Grids (IEPG) group 

Title:  
Vulnerability of Modern Power Systems - Perspective of Short-Term 

Voltage Stability and System Strength 
 Time: 17:00-18:00 (Beijing Time) on October 28, 2022  

Abstract: 

Power systems are evolving rapidly. Decentralized generation and the rise of power-electronics 
devices are at the essence of the energy transition. However, they also bring many technical 
challenges for the resilient operation of power systems. On the production side, we all witness the 
unprecedented proliferation of Inverter-Based Resources (IBRs) and Distributed Energy 
Resources (DERs), scattered throughout the grid on every voltage level. Meanwhile, on the 
demand side, loads are becoming more complex as well, as the number of dynamic loads such as 
induction motors and electronic loads increases. Paired with the general trend of decreasing 
number of synchronous generators (SGs), this all leads to lower inertia and system strength, and 
consequently enhanced and accelerated frequency and voltage disturbances in power grids. While 
lower inertia is a known and well-researched phenomenon worldwide, low system strength is 
emerging as one of the key challenges for preserving grid stability, particularly in terms of short-
term voltage deviations. To preserve system resilience and minimize system vulnerability, 
interactions between these phenomena should be well understood, analysed, and their negative 
impacts mitigated. 

This lecture will present some of the key challenges and possible solutions for grid vulnerability 
from the perspective of (short-term) voltage stability and system strength, and the relevant 
impacts of active distribution networks. The research is performed at TU Delft, in cooperation 
with a large industry consortium. Furthermore, the work is a part of a broader Dutch project 
ReSident – Resilient Synchromeasurement-based Grid Protection Platform. 
 
About the author 

Aleksandar Boričić received his M.Sc. degrees from KTH Royal 
Institute of Technology (Sweden) and Eindhoven University of 
Technology (Netherlands) in electrical engineering, with a focus on 
electric power systems with an increasing share of renewables. He 
completed his master's thesis externally at ABB Corporate Research in 
Sweden on the impact of wind parks on transmission relay protection. 
Prior to that, he completed his bachelor's and specialization studies in 
electric power systems at the University of Montenegro, with a thesis 

in the field of improving power system transient stability with FACTS devices. He has worked 
as a Power Systems Engineer in the TSO of Montenegro, and Electrical Engineer/Consultant at 
DNV-GL (KEMA). Since mid-2019, Aleksandar is a PhD candidate at TU Delft within the 
Intelligent Electrical Power Grids group, under the ReSident project. His main research areas 
include power system stability, grid dynamics, protection, and wide-area monitoring protection 
and control. He is an active member of IEEE and CIGRE. 

  



Lecture 

 

Stepan Vasilev,  

Ph.D. student, Skolkovo Institute of Science and Technology, Russia 

Title: Converter interfaced generation: modelling, dynamic 

simulation and hardware in the loop testing 

Time: 17:00-18:00 (Beijing Time) on November 4, 2022  

 

Abstract: 

Emerging environmental concerns are pushing clean energy targets onto the global energy 

agenda. According to that trend, the growth of distributed energy resources (DER) introduction 

is increasing, hence power systems are becoming more complex, uncertain and challenging 

from the perspective of secure and stable operation. The DER, namely renewables, are 

connected to the grid through power electronics and are called Converter Interfaced Generation 

(CIG). CIG nature has a negative influence on the expected network behavior. As a result, 

technological innovation requires continuous improvement of power systems monitoring, 

protection and control solutions. Development of the mentioned solutions relies on high fidelity 

modeling of steady-state and transient conditions. There are two reliable approaches to 

understand the overall impact of CIG to the existing power system in laboratory conditions: 

virtual dynamic simulations and hardware-in-the-loop tests. This lecture will present research 

conducted at Skolkovo Institute of Science and Technology focusing on:  

● development of benchmark models with the integrated CIG using Power Systems 

Computer Aided Design (PSCAD) and Real-Time Digital Simulator (RTDS) 

complexes;  

● conducting HIL tests involving four-quadrant power amplifier;  

● experience with the industrial project with Rosseti, Russian largest grid company.  

 
About the author 

Stepan Vasilev graduated from Relay Protection and Automation 

of Energy Systems dept., Moscow Power Engineering Institute, 

Russia in 2020. Currently, Stepan is a Ph.D. student at Skolkovo 

Institute of Science and Technology, Russia. His research areas 

include power systems dynamic simulations, cyber-physical, 

control and automation systems, data-driven modeling. 

  



Invited Lecture 

Dr Mostafa Kheshti,  

Postdoctoral Research Fellow, University of Warwick, UK 

Title: Gaussian Distribution-Based Inertial Control of Wind Turbine 
Generators for Fast Frequency Response in Low Inertia Systems 

Time: 17:00-18:00 (Beijing Time) on November 11, 2022  
Abstract: 

According to recent grid codes, large-scale wind turbines (WTs) are required to provide fast 

frequency response (FFR). The existing inertial control methods suggest immediate incremental 

power injection by WTs, followed by the abrupt over-production termination to avoid over-

deceleration of the rotor speed. These methods have a drawback that they impose severe 

secondary frequency drops (SFD), or they consider an unrealistic constant wind speed during 

their inertial control support. This lecture presents a Gaussian distribution-based inertial control 

(GDBIC) scheme that can improve the frequency nadir without rotor speed over-deceleration. 

Upon detecting a power imbalance, WT increases the output power with an incremental power 

and declines it following Gaussian distribution trajectory controlled by a standard deviation 

parameter, ensuring by this convergence of the rotor speed to a stable equilibrium. This scheme 

is also capable of responding to a second cascade event. The performance of the GDBIC is tested 

on the wind-integrated IEEE standard test systems and compared with other methods reported in 

literature. Furthermore, experimental tests are used to verify the performance of the proposed 

scheme, using two different hardware-in-the-loop testing facilities. The blade fatigue is studied 

using Fatigue, Aerodynamics, Structures, and Turbulence (FAST) Code. The lecture will also 

present the hardware-in-the-loop experimental facilities at the University of Warwick for 

validation of this project and further collaboration with the industry on the fast frequency response 

of renewable-based energy sources.  

About the author 

Mostafa Kheshti (Senior Member, IEEE) received his PhD degree in 

Electrical Engineering from Xi’an Jiaotong University, China, in 2017. 

Afterwards, he joined the School of Electrical Engineering of Shandong 

University and worked as an associate professor in low inertia systems 

control from 2018-2021.  

He joined to the University of Warwick as a Postdoctoral Research 

Fellow in Renewable Energy Integrations and Smart Grid in October 

2021. He works on the renewable energy-based ancillary services in the 

UK power system and development of hardware-in-the-loop platform at the Intelligent Control 

and Smart Energy (ICSE) research group at the University of Warwick.  

Mostafa was a system operator at the Regional Dispatching Centre of Fars Regional Electric 

Company, Iran, from 2010-2011.  

  



Lecture 

 

Mr. Dong Li  

PhD Student, Shandong University, China 

Title: Research on Small Signal Modeling of VSC-HVDC System 

based on Modular Multilevel Converter 

Time: 17:00-18:00 (Beijing Time) on November 18, 2022  
 

Abstract: 

The future HVDC grid will develop to a complex grid composed of many modular multilevel 

converters (MMC) and various DC controllable devices. Inevitably, HVDC grid will be subjected 

to various disturbances such as the common single-phase grounding fault at ac side of MMC 

station. This kind of disturbance may cause the instability of MMC or even the entire HVDC grid. 

To accurately assess the stability of HVDC grid, this report will first introduce small-signal 

models (SSMs) of MMC and dc lines considering the frequency dependency of line parameters 

under unbalanced grid conditions. Next, the report will briefly introduce the modular approaches 

of small-signal modeling for large scale HVDC grid, including the modular construction of SSM 

of the entire HVDC grid from SSMs of various devices, and the modular solution of steady-state 

values of state variables of the entire system. To guarantee the safe operation of MMC under ac 

disturbance, the allowable operating region of MMC under ac faults is depicted and analyzed. 

Based on that, the report will introduce a post-fault control strategy, which will automatically 

shrink the operating point of MMC to the boundary of post-fault operating region of MMC once 

its original operating point is beyond the post-fault operating region. The introduced post-fault 

control strategy allows MMC to transfer the maximum power meanwhile no constraint is violated. 

The designed controller in the modular structure makes it easy to extend and thus to include more 

constraints.   

 
About the author 

Dong Li is a PhD student in the School of Electrical Engineering, 

Shandong University, Jinan, China. He received his bachelor and 

master's degrees from Qingdao University and Shandong University, 

respectively.   

His research is focusing on small signal modeling and stability analysis 

of VSC-HVDC system based on modular multilevel converter.  


