
The 4th meeting of the French-Singaporean research network on 
Renewable Energy (IRN SINERGIE*) will be held in Singapore, 
from November 5th to November 8th 2019.

4th Meeting of the French-Singaporean 
Research Network on Renewable Energy 

(SINERGIE)

A�er an internal review of the network topics by their coordinators, the 
main core of the meeting will be devoted to Fall School entitled "Sustainable 
and resilient cities: energy considerations”. The cities of tomorrow should not
only be sustainable, they should also be resilient in order to mitigate the 
consequences of various types of stresses or incidents and recover quickly from 
these undesirable effects. In this context, many energy issues ought to be addressed 
such as security of energy supply, robustness of networks, minimization of 
environmental footprint, clean and smart transport models. The technical and scientific 
challenges related to this topic will be addressed in lectures given by recognized experts, 
either members or non-members of the network. The last day of the meeting will be 
dedicated to a presentation of the work performed by joint PhD students.

The school is open to scientists, PhD students and Postdocs from SINERGIE network’s laboratories. 

* The SINERGIE network gather researchers from Nanyang Technological University (NTU), CNRS, CEA and several 

French Universities/High Schools (CentraleSupelec, USMB, UCPP, UGA, …) as well as ENGIE.

SINERGIE
5th - 8th

Nov 2019 Meeting Programme Overview
5th Nov: Review of SINERGIE network topics 

6th Nov: Local visits

8th Nov: Presentations by joint

5th-7th Nov:

For more information and to pre-register, please contact:

                                        CNRS
       Alain DOLLET   alain.dollet@promes.cnrs.fr                      
 

Nanyang Technological University, Singapore 
           Claude GUET   cguet@ntu.edu.sg

   • Fall School on "Sustainable and resilient cities:   

  • Lectures on security of energy supply, urban

  energy consideration" 

waste recycling, new modes of transport
urban risk analysis, new building materials

PhD students



PROGRAMME OVERVIEW

Time/
Day Tuesday, 5 November Wednesday, 6 November Thursday, 7 November Friday, 8 November

9.00am Welcome Address by Prof Subodh Mhaisalkar, 
Prof Claude Guet and Dr Alain Dollet

GDRI Topic Leaders’ Presentation
• HADJSAID Nourredine, G2Elab

• Alessandro Romagnoli, MAE
• Narasimalu Srikanth, ERI@N

• Annalisa Bruno, ERI@N
• Grynberg Yann, ERI@N

‘Solid State Transformers for Energy Grid 2.0’

Anshuman Tripathi, ERI@N

‘Electrochemical Capacitors for Public Transportation: 
an alternative to Batteries’

Olivier Crosnier, IMN, U. Nantes

‘Underground LNG storage and efficient use of its
waste cold’

Bakytzhan Akhmetov, MAE

10.00am
‘Resilience of secure sensor networks’

Jun Zhao, SCSE

‘Sense-City innovation lab supporting recent 
advances on Monitoring of urban operations’

Monssef Drissi Habti, COSYS, IFSTTAR

PhD Presentations

‘Transition metal oxides for oxygen electrocatalysis’
Duan Yan

‘New Approaches for Monitoring Microplastics in Water’
Ahmed ELSAYED

10.30am TEA BREAK

11.00am

‘Interdependencies of infrastructures in Smart 
Cities and advanced topological approach for the 
resiliency of coupled systems - example of Power 

and ICT systems’

Raphael Caire, G2Elab, Grenoble INP/UGA

‘Advanced energy metering in existing buildings: 
methods and applications’

Eyes Nefzaoui, Esycom, U. Paris-Est

‘Efficient Techniques for Holistic Operational 
Optimisation of 

Urban Energy Systems’

Arvind Easwaran, SCSE

PhD Presentations
‘Power System Inertia Enhancement by Grid-Connected Converters’

Deng Han

‘Optimization of HiPIMS metal coating interface and
properties by in-situ plasma etching pretreatment’

Chabanon Angelique

‘Quadrupolar flow in internal shear flows’
Wang Zhe

‘Coating of large scale perovskite solar cells’
Mathilde FIEVEZ

‘Inverse spinel oxide LiCoVO4 with unique Co2+ ions stabilized in octahedral 
sites exhibits spin polarized channels that promote OER performance’

Chen Ruixi

‘Optimal operation for energy intensive industry wasted heat recovery’
Sacha Hodencq

12.00pm

‘Energy Supply and Demand Side Management in 
Industrial Microgrid Context’

Laurent George, LIGM, U. Paris-Est

‘Energy and Waste valorization from construction and 
building materials’

Florian Huchet, IFSTTAR, U. Gustave Eiffel

‘Significance of Embodied Energy for Sustainable 
Built Environment’ 

Justin Dauwels, EEE

12.30pm NETWORKING LUNCH

1.30pm
‘Research on Power Electronics and Applications’

Josep Pou, EEE ‘On the path toward decentralisation: a Combined
perspective from operational, technical and market 

design challenges’

Cheriff ASSAF, Ranchere Anne-Soizic and Remy 
Rigo-Mariani , ERI@N

‘EV fleets in sustainable cities: flexible resources for a 
more resilient power grid’

Marc Petit, GeePS, CentraleSupelec

‘Understanding Molecular Mechanism of Barnacles’
Underwater Adhesion through Cement Protein Studies’

SunYoung Hur

‘Smart Composites Large Dimensions Wind-Blade’
Venkadesh Raman 

‘A tropical urban microclimate case study in Singapore - experimental and 
numerical results’

D E V S Kiran Kumar

2.30pm

‘Resilient Power Grids: Learning From Other 
Complex Systems’

Cheong Siew Ann, SPMS

‘Power transform for solar irradiation time series and 
prediction intervals’

Cyril Voyant, SPE, U. Corte

Closing Remarks by Prof Subodh Mhaisalkar, Prof Claude Guet and Dr 
Alain Dollet

3.00pm
‘Energy and climate resiliency from building to 

urban scale : Paris as a case study’

Martin Hendel, ESIEE, U. Paris-Est
City Tour

3.00pm – 6.00pm
Lab Tour

3.00pm – 4.30pm

TEA BREAK

4.00pm  -
4.30pm

‘From accurate prediction to diagnosis of the 
performances of the solar systems in urban 

environment’

Leon Gaillard, LOCIE/Start-up Héliocity

6.30pm Welcome Dinner @ NTU Peach Garden Dinner @ Hotel Grand Pacific 
(Sophia Function Room) BBQ @ Campus Clubhouse

Venue: Reality Theatre @ Research Techno Plaza Level 2 



Interdependencies of infrastructures in Smart 
Cities and advanced topological approach for 
the resiliency of coupled systems - example of 
Power and ICT systems

Raphael Caire 

Maître de 
Conférences
(Asso. Prof.) 

Grenoble INP 

Date: 5 November 2019 

Time: 11.00am to 12.00pm 

The lecture is about the interdependencies between 
various infrastructures existing in a Smart City. Indeed, 
many important systems are on line and interacting to 
serve our modern societies. Increasing interdependencies 
between those infrastructures are leading to larger 
complexity for a risk analysis task. The lecture is first 
presenting example of interdependencies of infrastructures 
in Smart Cities. It then present advanced topological 
approaches to increase the resiliency of coupled systems. 
It then finished with an example of Power and ICT systems 
interacting together in a Smart Grid. In that infrastructure, it 
is obvious that a decrease of service in the ICT 
infrastructure will lead to a potential decrease of service 
from electrical grid and vice-versa.

Raphael Caire had been working in Power Electronic field, 
in USA at the Center of Power Electronic System (CPES) in 
2000 and within several EDF research centers in Germany 
and in France from 2004 to 2006. He is now associate 
professor at Grenoble Institute of Technology (Grenoble-
InP) and in the Grenoble Electrical Engineering laboratory 
(G2Elab). His research is centered on the impacts, 
production control of dispersed generation on distribution 
system and critical infrastructures.



Energy Supply and Demand 
Side Management in Industrial 
Microgrid Context

Laurent George

Professor  

ESIEE Paris

Date: 5 November 2019

Time: 12.00pm to 12.30pm 

In supply side, the challenges include modeling of power 
generation and smoothing out fluctuations of the DERs. We 
propose a model based on service curve concepts of 
Network Calculus (NC). We determine a minimum amount 
of power the DERs can generate and aggregating them 
will give us total power production in the microgrid in 
conjunction with Energy Storage Systems (ESSs). In demand 
side, the aim is to reduce energy costs through Demand 
Side Management (DSM) approaches such as Demand 
Response (DR) and Energy Efficiency (EE). We propose a 
DR scheduling algorithm that adapts power consumption 
of a production line.

Dr. Laurent GEORGE is Professor in Computer Science at 
ESIEE Paris, member of UPE. He is head of Computer 
Science department and responsible LRT team at LIGM 
CNRS Lab. His research activities focus on wireless networks, 
smart grids and cyber physical systems with energy and 
real-time constraints.

Photo 



Research on Power Electronics 
and Applications

Prof Josep Pou

Professor

School of Electrical & 
Electronic Engineering

Date: 5 November 2019

Time: 1.30pm to 2.30pm

Power electronics is a key technology to many 
applications, including renewable energy, energy storage, 
power quality, HVDC transmission, and transportation 
electrification. This presentation is an overview of research 
on power electronics developed at the Power Electronics 
and Applications Research Lab at NTU (PEARL@NTU).

Josep Pou received the B.S., M.S., and Ph.D. degrees in 
electrical engineering from the Technical University of 
Catalonia-Barcelona Tech. He is currently a Professor with 
NTU, where he is Program Director of Power Electronics at 
ERI@N and co-Director of the Rolls-Royce @ NTU Corporate 
Lab. He spent two sabbatical years at the Center for Power 
Electronics Systems, Virginia Tech, USA, and one year at the 
Australian Energy Research Institute, University of New 
South Wales, Australia. He has authored more than 310 
published technical papers and is a co-inventor of 7 
patents. He is IEEE Fellow. He received the 2018 IEEE Bimal 
Bose Award for Industrial Electronics Applications in Energy 
Systems.



Resilient Power Grids: Learning 
From Other Complex Systems

Cheong Siew Ann 

Associate Professor

School of Physical & 
Mathematical 
Sciences

Date: 5 November 2019

Time: 2.30pm to 3.00pm

Power grids underpin modern human civilisation, because 
they impact transportation, telecommunication, financial, 
and social networks. Although they are engineered 
systems, power grids become complex through 
interactions with human users at different scales. In this talk, 
I will start with Haldane and May's observation in 2011 that 
like ecosystems, financial networks become unstable when 
they become too interconnected. I will then talk about the 
DebtRank metric to measure systemic risk in interbank 
networks, and how a core-periphery network is most 
robust. Finally, I will talk about my own work on cascading 
failures in supply chain networks a way of doing control 
simulations and intervention simulations in pairs to discover 
the most effective interventions or mitigation strategies.

Assoc Prof CHEONG Siew Ann joined the Division of Physics 
and Applied Physics, School of Physical and Mathematical 
Sciences in August 2007. He received his B.Sc.(Hons) in 
physics from the National University of Singapore, and his 
Ph.D. from Cornell University. His research interest is in 
complex systems and complex networks.”



Energy and climate resiliency 
from building to urban scale : 
Paris as a case study

Martin Hendel

Assistant Professor 

ESIEE Paris

Date: 5 November 2019

Time: 3.00pm to 4.00pm 

Water plays a key role in urban energy and climate 
resilience. Through physical phenomena such as 
evaporation and heat convection, water is an effective 
vector for cooling and heating. Two case studies taking 
the high-density and heating-dominated urban area of 
Paris as an example. On the one hand, we take a look at 
heat recovery in an eco-district coupling heat pump and 
sewage water to provide heating and domestic hot water. 
On the other, the effectiveness of pavement-watering 
during heat waves will be evaluated with the aim of 
reducing pedestrian heat stress and help improve 
resilience to heat waves.

Martin Hendel is Assistant Professor at ESIEE Paris where he 
teaches in the Health and Environment department. He 
conducts his research at the Paris Interdisciplinary Energy 
Research Institute in the field of urban climatotology and is 
specialized in urban cooling and climate change 
adaptation.



From accurate prediction to diagnostic 
performance analysis of solar systems in the 
urban environment

Leon Gaillard

Research Engineer

LOCIE / Start-Up 
Heliocity

Date: 5 November 2019

Time: 4.00pm to 4.30pm 

For a successful widespread adoption of solar energy, it is 
vital to consider the complexity of the urban environment. 
Implementation must be guided by accurate estimates of 
generation potential, and tools are needed to ensure that 
this potential is attained. This presentation addresses two 
current efforts to tackle these challenges: The G2 Solaire
project, a Franco-Swiss collaboration to develop an 
improved solar cadastre for the Grand Genève 
conurbation; and the Heliocity start-up initiative to develop 
remote diagnostic solutions for solar systems. The 
presentation will cover some technical components of the 
G2 Solaire project, followed by a method for the 
assessment of solar systems, to characterize performance 
and identify anomalous behaviour.

A British physicist working on applied solar energy in France 
since 2011. Research interests include the real 
performance of building-integrated solar energy systems in 
urban areas and other challenging environments, and the 
development of hybrid technologies. 



Solid State Transformers for Energy 
Grid 2.0

Anshuman Tripathi

Program Director

Energy Research 
Institute @ NTU, 
Singapore

Date: 6 November 2019

Time: 9.00am to 10.00am 

Energy Grid 2.0 is an initiative by the government of 
Singapore to (1) address demanding load and distributed 
generation profiles at the distribution power networks (2) 
integrate all energy saving vectors to approach more 
energy efficient distribution at both residential and industry 
levels and (3) develop new technologies that can be 
exploited in many use cases while the end goal should be 
to design a reliable and resilient grid. While this requires 
seamless connectivity between existing and upcoming 
distributed generation and loads, it also requires high 
bandwidth power transfer. One way to enable Energy Grid 
2.0 is by deploying controllable transformers or Solid State 
Transformers. The  project to develop  Solid State 
Transformers for Energy Grid 2.0, is in its second phase of 
R&D and first phase of commercialization for use cases like 
power supplies and EV chargers. This presentation will give 
a brief overview and will highlight the key developments

Anshuman joined NTU in November-2012 and heads the 
Autonomous Vehicles, Electro-mobility and Energy Grid 2.0 
areas of RD&D in the Energy Research Institute at NTU 
(ERI@N). His group supports the land transport authority of 
Singapore to enable clean and autonomous transport 
solutions for various transport applications starting from 
first/last mile solutions to mass public transport. 



Resilience of secure sensor 
networks

Jun Zhao

Assistant Professor 

School of Computer 
Science and 
Engineering, 

Date: 6 November 2019

Time: 10.00am to 10.30am

Email: JunZhao@NTU.edu.sg

Phone: 8648 3534

Random key predistribution schemes have been widely 
investigated as solutions to secure communications in 
resource-constrained wireless sensor networks. The idea is 
to randomly assign cryptographic keys to sensors before 
network deployment so that sensors can use the keys for 
secure communications after deployment. In this talk, we 
will present the conditions to have secure sensor networks 
resilient against node-capture attacks. Our resilience 
metrics include unassailability and unsplittability. 
Unassailability ensures that an adversary capturing a 
negligible fraction of sensors can compromise only a 
negligible fraction of communication links although the 
adversary may compromise communications between 
non-captured nodes which happen to use keys that are 
shared by captured nodes. Unsplittability means that when 
a negligible fraction of sensors are captured, almost all of 
the remaining nodes are still securely connected. We will 
also discuss the applications of the obtained results to 
areas beyond secure sensor networks.



Advanced energy metering in 
existing buildings: methods and 
applications

Dr. Elyes 
Nefzaoui

Associate
Professor

ESIEE Paris –
Lab. ESYCOM / 
Univ. Paris Est

Date: 6 November 2019

Time: 11.00am to 12.00pm  

Dr Elyes NEFZAOUI is associate professor at ESIEE Paris
School of Engineering (University Paris Est) in charge of the
Energy Graduate Program. Dr Nefzaoui obtained his MSc.
In Mechanical Engineering (French Grande Ecole ENSMA,
France) in 2009 and Ph.D. in Mechanical Engineering in
2013 (Univ. of Poitiers, France) with a dissertation on Micro
and Nanoscale Thermal Physics. In 2013-2014, he served as
a postdoctoral researcher at CNRS Laboratories Institut P'
(Poitiers) and the Center of Energy and Thermal Science of
Lyon (CNRS - INSA Lyon - Univ. Claude Bernard) before
joining ESIEE Paris and ESYCOM Laboratory in 2014.

Dr NEZAOUI talk will focus on advanced energy metering
methods (also referred to as smart metering) and their
applications in different ongoing field experiments
conducted by University Paris Est laboratories related to
smart campus, collective residential buildings energy
performance assessment and monitoring as well as energy
demand modeling in office buildings.



Energy and waste valorization 
from construction and building 
materials

Florian Huchet

Researcher

IFSTTAR, U. 
Gustave Eiffel  

Date: 6 November 2019

Time 12pm to 12.30pm

After a brief presentation of the issues linked to the 
recycling of construction and building materials at the city-
scale and the related energy needing, the presentation 
will focus on two examples. One will consider an applied 
research topic linked to the heat waste valorization during 
asphalt materials production. The second example regards 
a prospective research work devoted to materials energy 
storage for datacenter cooling.

F. Huchet received his PhD in microfluidics (2006) at 
University of Nantes. Then, he pursued a post-doctoral 
research fellow at INSA Toulouse. Recruited in 2008 at the 
French Central Laboratory of Roads and Bridges, its 
activities are devoted to the development of modeling 
tools to characterize heat/mass transfer in complex system 
(materials processing, porous media). In 2018, he obtained 
his research habilitation



On the path toward decentralisation: a 
Combined perspective from operational, 
technical and market design challenges

Anne-Soizic 
Ranchere

Senior Scientist 

Energy Research 
Institute @ NTU

Date: 6 November 2019

Time: 1.30pm to 3.00pm 

Pushed by high sustainability and decarbonisation targets, 
the electricity industry is facing significant changes. 
Electrification of transport, growing intermittent generation, 
digitisation, most transformations will occur at the edge of 
the grid, in cities.

Keeping the light on is becoming more challenging with 
new local dynamics to be managed not only from an 
operational and technical perspective but also from a 
regulatory perspective.

This presentation will outline the operational and market 
design paradigm shift and present a comprehensive view 
on the optimization problems that need to be addressed.



Electrochemical Capacitors for Public 
Transportation: an alternative to Batteries

Olivier Crosnier

Assistant Professor

University of Nantes

Date: 7 November 2019 

Time: 9.00am to 10.00am 

Electrochemical capacitors, so-called supercapacitors, are 
intermediate devices between dielectric capacitors and 
batteries. They store energy using either ion adsorption 
(electrochemical double layer capacitors, EDLC) or fast 
surface redox reactions (pseudocapacitors). They can be 
fully charged or discharged in a matter of seconds. 
Therefore, their energy density is lower than for batteries 
but they can reach a much higher power density 
compared to batteries and exhibit extended cycle life up 
to one million of cycles. 

The application of electrochemical capacitors to public 
transportation can be a good alternative to batteries 
especially due to the high amount of cycles and due to 
safety issues. The lecture will present several practical 
applications already in use, and also some fundamental 
aspects, from materials synthesis and characterization to 
the performance of innovating devices. 



Monssef Drissi-
Habti

Research 
Professor

IFSTTAR

Date: 7 November 2019

Time: 10.00am to 10.30am 

The presentation will focus on Sense-City which is a 9M$ 
project of the French Future Infrastructures Program. It 
brings together IFSTTAR, ESIEE-Paris, LPICM20 (Ecole
Polytechnique and CNRS) and CSTB21. It offers a range of 
prototyping and performance evaluation facilities for micro 
and nano-sensors for smart cities. It opens to academics as 
well as industries interested in Smart Cities. Sense-City "mini-
city climate" is thus a space dedicated to the evaluation of 
technological innovations for sustainable cities.

Monssef DRISSI-HABTI (linkedin.com/in/monssef-drissi-habti-
85100a66) is Research Professor at The French Institute for 
Transports. His current area of research relates to smart 
cities and renewable energies. He has been working as 
researcher in NIRI Nagoya (95-98) in Japan and as 
Professor at the University of Tokyo (1999-2000). He has also 
been working at Brown University of Engineering (2002-
2003). He is PI of research projects on smart composites 
(France and Europe). He Authored 70 articles in peer-
review journals.

Sense‐City ‐ Innovative Scientific Facility 
for Smart City Development



Efficient Techniques for Holistic 
Operational Optimisation of Urban 
Energy Systems

Arvind Easwaran

Associate Professor

School of Computer 
Science and 
Engineering

Date: 7 November 2019

Time: 11.00am to 12.00pm

The push for greater sustainability in urban energy use has 
led to increasingly complex systems, favouring higher 
centralization and integration. Shared infrastructure from 
centralized systems further acts as an enabler for the 
integration of alternative energy sources including 
renewable energy. However, incongruity between the 
design and operating conditions of these complex systems 
will always persist; it is inevitable to make imprecise 
assumptions at design time given data limitations. A key 
challenge is therefore to improve the operations of such 
urban energy systems using computationally efficient 
techniques. In this talk, I will present model abstraction and 
mathematical optimization techniques that were used to 
address this challenge in the context of two case studies. 
Considering a building scale urban energy system from 
France, model abstraction techniques resulted in a Mixed-
Integer Linear Programming problem, which can be solved 
efficiently with high accuracy using commercial tools. 
Subsequently, considering a much larger scale urban 
energy system from Singapore, model abstraction 
techniques are used to generate seeds for a Genetic 
Algorithm based meta-heuristic to improve its 
computational efficiency. 



Significance of Embodied 
Energy for Sustainable Built 
Environment

Justin Dauwels 

Associate Professor

School of Electrical 
& Electronic 
Engineering

Date: 7 November 2019

Time: 12.00pm to 12.30pm

In recent years, there is a strong emphasis on embodied
energy due to its significance in all buildings life cycle stages.
Previous studies on embodied energy showed that building
embodied energy ranges between 2% and 80% of total
building energy. Singapore's Nanyang Technological
University (NTU) has committed to achieve the vision of being
the world greenest campus through various green initiatives.
These include technological implementations on campus
buildings to reduce its operational energy intensity. With
improvement in operational energy intensity, the share of
embodied energy increases. This study focused on the life
cycle energy assessment of NTU's 22 academic buildings,
making NTU the first university campus in Singapore and the
Asia Pacific to conduct a large-scale life cycle energy
investigation. Operational energy constitutes 90% of total life
cycle energy while the remaining 10% is from embodied
energy. The results provide suggestions to building
professionals on ways to reduce the share of building
embodied energy. These suggestions include material
reusing and recycling, importing building materials from
neighbouring countries and use of low carbon building
materials.



EV fleets in sustainable cities: flexible 
resources for a more resilient power 
grid

Marc Petit 

Assoc Prof 

CentraleSupélec

Date: 7 November 2019

Time: 1.30pm to 2.30pm 

Electromobility is a response to the objectives for a cleaner 
mobility. But the impact of the charging on the power grid 
is a critical issue to prevent expensive reinforcements. 
Nevertheless EV connected to the grid can be seen as a 
virtual stationary storage.

The talk will present a survey to estimate the revenues of an 
EV fleet that delivers services for frequency regulation. In a 
second step, the driving patterns given by a French survey 
are coupled to local electricity demand to estimate the 
local peak load impact (HV/MV substation). In a third step, 
some demonstration projects (frequency control reserve, 
and smart charging) are presented.

Marc Petit is professor at CentraleSupélec, and lead the 
electric power network group in the GeePs Lab with 
research works dedicated to power quality and smart 
grids. He is involved in the Armand Peugeot chair with 
researches focused on the valorization of EV fleet storage 
capabilities for grid services.



Power transform for solar irradiation 
time series and prediction intervals  

Cyril Voyant 

Professor 

University of 
Corsica

Date: 7 November 2019

Time: 2.30pm to 3.00pm

Solar irradiation prediction is an essential process to 
improve the integration of intermittent solar systems and 
more generally for effectively manage smart grids. Solar 
irradiation prediction is a very complex problem requiring 
most of the time robust and reliable statistical models. This 
presentation is dedicated to results related to classical 
prediction tools (PAR, MLP, RF, SVR) and time series pre-
processing in order to proposed reliable prediction 
intervals.

Cyril Voyant is currently an invited professor at the 
University of Corsica. His research activities are related to 
the use of stochastic modelling tools for the global 
irradiance estimation and to Monte Carlo algorithms to 
model the dose deposition of atmospheric neutrons. He is 
also medical physicist in the radiotherapy unit of Ajaccio.



Underground LNG storage and 
efficient use of its waste cold

Bakytzhan Akhmetov 

Research Fellow

SJ-NTU Corporate Lab

Project PI: Assoc Prof 
Alessandro Romagnoli

School of Mechanical & 
Aerospace Engineering

Date: 8 November 2019

Time: 9.00am to 10.00am

Small to mid-scale underground LNG storage is an
innovative solution in terms of both decentralization of
power generation and optimized master planning of
urban, commercial as well as industrial environment.
Locating LNG storage in urban areas not only reduces the
requirement for land sterilization for gas and power
transmission infrastructures, but also allows a more effective
yet efficient distribution and utilization of the recovered
cold energy. This approach potentially allows monetization
of a new energy source through harnessing the cold
energy, which has been wasted during re-gasification
process.

In fact, waste cold energy associated with LNG re-
gasification processes that is otherwise lost can be
captured, stored and efficiently applied in many areas
such as space cooling, freeze desalination, refrigerated
transportation, ice making and/or electricity generation via
thermodynamic cycles. In any of these applications, a cold
energy storage (CES) system plays the central role in
balancing the demand and supply of the cold. Due to the
extreme temperature ranges (-162 to 20 °C), material and
design challenges must be surmounted in order to
development an effective CES system.



DUAN Yan, 4 year PhD student at Energy 
Research Institute @ Nanyang Technological 
University(NTU), Singapore

Supervisor: Assoc Prof Xu Zhichuan
School Of Materials Science & Engineering 
Nanyang Technological University

Co-Supervisor: Dr Alexis Grimaud
College de France, France

With a few decades of
industrialization and urbanization,
the overconsumption of fossil fuels
has expedited energy depletion
and environmental deterioration.
Technologies to convert and store
“green” energies therefore have
been developed to mitigate these
issues. Among these technologies,
water electrolysis is a promising one,
which generates hydrogen fuel for
fertilizer and for fuel cells.
Challenges toward water electrolysis
lie in the high overpotential of
oxygen evolution reaction (OER).
Hence, the properties of catalysts
materials and their interaction with
water surroundings have been
investigated on for the design of
highly efficient electrocatalysts to
reduce OER overpotential and to
improve energy efficiency.

1

Transition metal oxides for 
oxygen electrocatalysis

Ahmed ELSAYED , 1 year PhD student at 
ESYCOM laboratory at ESIEE Paris , France 

Supervisor: Prof Tarik BOUROUINA 
ESIEE Paris, France 

Co-Supervisor: Prof Liu Ai-Qun
School of Electrical & Electronic Engineering
Nanyang Technological University

This presentation aims to
introduce some novel
approaches for the detection
and identification of
microplastics contaminating
drinking water. These
approaches can be
implemented on chips
targeting microplastics in the
size range of 1-100 µm. To
determine the chemical nature
of microplastics, further analysis
with the help of Raman and
FTIR spectroscopy is targeted.
Imaging of microplastics is also
targeted to facilitate the
detection process.

New Approaches for Monitoring 
Microplastics in Water



Deng Han, 2 year PhD student at Energy 
Research Institute @ Nanyang Technological 
University(NTU), Singapore

Supervisor: Asst Prof Tang Yi
School of Electrical & Electronic Engineering 
Nanyang Technological University

Co-Supervisor: Dr Vincent Debusschere, 
Universite Grenoble Alpes, France

The ever-increasing
penetration level of power
electronics-based renewable
generation systems reduces the
proportion of synchronous
generators (SGs) in modern power
systems. As a result, the power
system inertia mainly contributed
by synchronous generators
continues to decrease. Further, the
lack of inertia translates into poor
frequency regulation
performances and even grid
failures. As a solution, the concept
of distributed virtual inertia
provided by grid-friendly power
converters has been proposed in
the hope of improving the inertia
level of more-electronics power
systems.

1

Power System Inertia Enhancement 
by Grid-Connected Converters

Chabanon Angelique, 2 year PhD student 
at CEA, France

Supervisor: Dr Balbaud Fanny 
CEA, France

Co-Supervisor: Assoc Prof Dong Zhili, 
School Of Materials Science & Engineering
Nanyang Technological University

Deposition of dense Ti and Zr coatings
by high power impulse magnetron
sputtering (HiPIMS) was performed to
enhance the lifespan of stainless steel
304L infrastructures and tools in
corrosive environments. The effect of
Ar+, Ti+ and Zr+ in-situ etching
pretreatment on the substrate-
coating interface and coating
properties was investigated.
Characterization by SEM and TEM
shows the polycrystalline structure,
high density and adhesion of metal
coatings on the substrate. XPS
analysis reveals surface modifications
due to etching pretreatments.
Electrochemical measurements
quantify the improvement in corrosion
resistance in saline environments due
to etching and coating with a 200-
nm-thick metal layer.

Optimization of HiPIMS metal coating 
interface and properties by in-situ 
plasma etching pretreatment



Wang Zhe, 5 year PhD student at Energy 
Research Institute @ Nanyang Technological 
University(NTU), Singapore

Supervisor: Prof Claude Guet
School Of Materials Science & Engineering
Nanyang Technological University

Co-Supervisor: Prof Romain Monchaux
ENSTA ParisTech, France

Turbulent spots occur in shear
flows confined between two
walls and are surrounded by
robust quadrupolar flows. By
exploiting the geometric scale
separation, an analytical
solution for quadrupolar flows
was obtained for the first time
since their discovery in 1991.
Based exclusively on the
analytical solution, unexpected
flow phenomena were
predicted.

Quadrupolar flow in internal 
shear flows

1

Seminar Title

Dr. Prem RANA, Post doctoral fellow, NTU

Mathilde FIEVEZ, 2nd year PhD student at 
CEA- INES, France

Supervisors: Dr. Stéphane CROS
CEA-INES, France 

Co-Supervisor: Asst Prof Leong Wei Lin
School of Electrical & Electronic Engineering
Nanyang Technological University

Perovskite solar cells performances
have reached 25,3% efficiency in only
10 years. However, the lab scale spin
coating deposition process is not
suitable for industry. To go to market,
a robust, reliable, large scale and low
cost deposition process is needed.
This work focuses on the
crystallization of perovskite deposited
via slot die coating. First, the
deposition parameters are optimized
to obtain high quality perovskite
layers. The process is applied to
various substrates on a semi
industrial printer, and its
reproducibility assessed. Finally, the
printed perovskite layer is
implemented in PV devices to show
high efficiency > 16%.

Coating of large scale perovskite 
solar cells



CHEN RUIXI: 3rd year PhD student at Energy 
Research Institute @ Nanyang Technological 
University(NTU), Singapore

Supervisor: Assoc Prof Xu Zhichuan
School Of Materials Science & Engineering 
Nanyang Technological University

Co-Supervisor: Dr Alexis Grimaud
College de France, France

Transition-metal oxides are potential
catalysts for the oxygen evolution
reaction(OER). Co-based spinel
oxides are prominent candidates, but
they typically contain Co3+ ions at
octahedral sites. The eg value of Co3+

is 0 under an idealized octahedral
crystal field, which is not favourable
for the OER. To overcome this
limitation, we utilize the inverse spinel
oxide LiCoVO4 as a catalyst, which
contains Co2+ ions in octahedral sites.
This allows for optimized eg value of
the cobalt ions and enhanced Co-O
bond covalency, thus promoting the
OER catalytic activity. Through DFT
simulation, spin polarized channels
are likely to be present in this material，
that may facilitate spin-selective
electron transfer and thus boost OER
performance.

Inverse spinel oxide LiCoVO4 with unique Co2+

ions stabilized in octahedral sites exhibits spin 
polarized channels that promote OER 
performance

Sacha Hodencq, PhD student at Grenoble 
INP/UGA, France

Supervisor: Frédéric Wurtz, CNRS, France

Co-Supervisor: Benoit Delinchant, Université
Grenoble Alpes, France

Fatal energy of Energy Intensive
Industries (EII) is a key point in the
energy transition and is becoming
of great interest in the smart city
energy programs. In order to cope
with the energy systems
complexity at district scale, we
are proposing a methodology
and tool to help stakeholder to
take best decisions.
Our purpose is illustrated on EII
consuming 15 GWh/year (24MW
peak power) rejected in the
nearby river. Our study is to inject
part of these lost calories in the
urban heating network of
Grenoble in order to enhance the
district economic and
environmental performances.

Optimal operation for energy 
intensive industry wasted 
heat recovery



SunYoung Hur

2nd year PhD student at at Energy Research 
Institute @ Nanyang Technological 
University(NTU), Singapore

Supervisor: Assoc Prof Ali Miserez
School Of Materials Science & Engineering 
Nanyang Technological University

Co-Supervisor: Prof Souhir Boujday
Sorbonne Universite, France

Barnacles are unique sessile
crustaceans recognized as the
dominant marine biofoulers, attaching
permanently to diverse underwater
substrates through strong interactions
of a multi-protein complex layer called
as the “cement”. However, the
intermolecular interactions responsible
for the strong adhesion remain poorly
understood. Our work aims to
understand the molecular mechanism
of the barnacles’ underwater adhesion
by investigating microstructure of the
proteins under different conditions.
Moreover, the proteins’ self-
polymerization into their unique
structure will be related to their
adhesive and other functional
properties. Applications of this research
will benefit in the development of wet-
resistant adhesives that may lead to
significant advances in the biomedical
field

Understanding Molecular Mechanism of 
Barnacles’ Underwater Adhesion through 
Cement Protein Studies

Venkadesh Raman, 3th year PhD student at 
IFSTTAR

Supervisor: Prof Monssef Drissi-Habtir
IFSTTAR, France

The presentation is a summary of
Everest (funders General Electric & IRT
Jules Verne). Smart composites based
on carbon fibers and epoxy matrix
are suggested for offshore wind
turbines (length > 100m). Embedded
fiber-optic sensors have been tested
for deformation detection. Everest is
intended to present a pragmatic
research (both numerical and
experimental) that focuses on how
areas of mechanical weakness can
be reinforced, what smart composites
to use, what are the issues relating to
the use of embedded sensors and
experimental results that allow the
evaluation of current status of the
smart composite and ways to
improve its performance.

Smart Composites Large 
Dimensions Wind-Blades 



D E V S Kiran Kumar, 3𝑟𝑑 year PhD student at 
School of Mechanical and Aerospace 
Engineering Nanyang Technological 
University(NTU), Singapore

Supervisor: A/P Wan Man Pun
School of Mechanical & Aerospace 
Engineering
Nanyang Technological University

Co-Supervisor: Prof Emmanuel Bozonnet 
La Rochelle Université

Urban Heat Island (UHI) effect is
identified as one of the key issues in
the 21st century as cities are
growing towards megacities and a
higher density of urban
development is foreseen.
Construction materials used in
urban fabric play an important role
in city’s thermal balance as they
absorb solar irradiation and
exchange the heat with urban
atmosphere through convective
and radiative processes. The
research investigates potential
impact of cool surface coating
applied over urban fabric as a
solution to mitigate the UHI effect,
through both experimental and
numerical methods. Results of the
numerical model are found to have
convincing correlation with the
experimental data in terms of
surface energy balance and spatial
temperatures.

1

A tropical urban microclimate case study in 
Singapore ‐ experimental and numerical 
results
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