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Abstract – Ensuring an uninterrupted supply of energy, electricity, and heat is becoming 
an increasingly pressing necessity. Energy provides both social and economic growth, 
therefore, the energy systems should be resilient to different external conditions.  
Resilience is the ability of a system to recover from adversity and in connection with 
the critical infrastructure - the ability to prepare for and adapt to changing conditions 
and withstand and recover rapidly from disruptions. Resilience includes the ability to 
withstand and recover from deliberate attacks, accidents, or naturally occurring threats 
or incidents. Several factors influence the resilience of the energy supply system: energy 
security, reliability, robustness, flexibility, and resilience. If energy resilience has not been 
well considered or even ignored in the planning, design, and operation stages in district 
energy communities can lead to system fragility and vulnerability. Therefore, the research 
assesses the different methods for resilience assessment in energy systems by focusing on 
district heating.  During climate change mitigation and adaptation energy supply system 
resilience is unclear. Based on current studies, the energy resilience factor for most is 
considered in the context of the electricity transmission system, and the heat transmission 
resilience study is limited. During the research of the literature, it has been concluded that 
there is no consistent quantitative and quality approach to resilience because there is no 
consistent treatment of the concept of resilience. The available literature sources about 
energy resilience are limited in their scope and usability and hence are not amenable for 
use outside the scope where they have been developed. The metric and formula used for 
calculating resilience, if any, and the input data required for such calculations are also 
dependent on the research scope. There is a need for a fundamental generic quantitative 
and quality approach for resilience that would be usable and useful across various scopes or 
sectors in a consistent manner, which can be used for the development of resilient systems 
and effective resilience strategies for district heating systems.
Keywords – District heating systems; resilience assessment; smart energy systems 

An overview of energy resilience in 
smart district energy systems.

Energy resilience in smart district energy systems

Concept definition

Quantification: 
reliability, 
robustness, 

resilience, flexibility

Roles

Relationships

Approaches for 
energy resilience 

enhancement

Types of threats

Recovery mechanism

Defense measures

Applicaions of 
energy resilience in 

districts

Single building and 
urban morphology

Building -vehicle 
integrated system

Local microgrid

Outlook, 
recomendation

Energy resilience 
quantification 

approach

Energy resilience,
Energy efficiency

Small-scale to large-
scale energy district

Advanced energy 
price policies

 
An overview of energy resilience in smart district energy systems 

 

mailto:guntars.krigers@edu.rtu.lv

	01
	Energy Efficiency, 
Energy Systems (District Heating)
	Electric Vehicle Charging Infrastructure Study for Apartment Buildings
	Robust Design of 5th Generation District Heating and Cooling (5GDHC) Systems with Seasonal Thermal Energy Storage via GIS Assessment
	Main Principles and Solutions for Acceleration of Energy Efficient Eenovation in Latvia
	Numerical Analysis of Harmful Environmental Impact of Accidental Explosion at a Hydrogen Filling Station
	Comparing Numerical and Analytical Methods for Heat Loss Determination of District Heating Systems
	Future of district heating systems – investigation of various technologies in Danish context
	Design and performance assessment of district heating systems in Latvian region.
	Use of an absorption heat pump to lift 
the district cooling waste heat temperature 
for the district heating supply in Tallinn: 
A technical and economic analysis
	A Showcase for Resilient and Sustainable 
District Heating in Denmark
	Attracting Customers to District Heat Supply: The Case of Riga
	Assessment of the Potential for Increasing 
the Energy Efficiency in the Cooling Sector
	Are BSR Municipalities on Track for Energy Transition?
	Energy Efficiency Improvement
for Manufacturing Companies in Latvia
	Integrating Sustainable Energy Technologies 
into District Cooling Systems: A Review 
of Modelling and Optimisation Approaches
	Measuring the Decarbonisation Progress
of Buildings Based on European Open Big Data
	Exploring the Efficacy of Random Linear Parameter Models for Forecasting Heating Demand in District Heating Networks
	Techno-Economic Model of District Heating Energy Hub: The Case of Latvia
	Integrating LowTemperature Waste Heat 
in District Heating Systems. Legal Framework 
and Pricing 
	Enhancing the Evaluation of District Heating System Resilience: A Literature Review
	ADAPTIVE BUILDING ENVELOPE STRUCTURES 
	Air Flow Analysis for Triply Periodic Minimal Surface Heat Exchangers
	Safe Insulation from the Inside as a Solution 
to the Energy and Climate Crisis
	Geospatial Analysis of Energy Poverty
and Accessibility to District Heating Systems
	The Creation of a New Model of a Gas-Turbine Electric Power-Generating Device
	Validating ANSYS Heat Transfer Models Using Experimental Data Analysis of Two Phase Change Materials with Differing Melting Temperatures


	02
	Energy and Environmental 
Modelling
	Life Cycle Assessment Framework 
for Diagnostic Imaging
	Challenges in Standardizing Global Emission Factors for Peatlands 
	Surgical Procedures for a Greener Future: 
An Approach to Assess the Environmental Impact
	Vertical Haloponics: Sustainable and Resilient Productions Using Brackish Water
	Assessing Environmental Impact: Organosolv Extraction of Cellulose Pulp from Wood Waste
	Proportioning of Oil Shale Ash for Sustainable 3D Printable Mortars
	Climate Conscious Communities: Navigating Transformation through Simulation Games 
and Creative Engagement
	Incorporating Life Cycle Assessment in the Green Metric Ranking: a Conceptual Approach
	Will Changing Habits Ensure Sustainable Mobility: System Dynamics Modelling Examples from Municipalities in Four Countries 
	Replacing Traditional Materials with More Sustainable Ones: the Use of Phragmites australis (Cav.) Trin. ex Steud. as Bio-Building Material and Pellet
	Sustainable Fish Feed: A Comprehensive Life Cycle Analysis
	Life Cycle Analysis of a Battery Energy 
Storage System 
	Carbon Footprint of a Nearly Zero Energy Building in Accra (Ghana): an LCA-Based Model


	03
	Biotechnologies, Bioresources
	Creation of Single Cell Protein-Producing Mutants of Phaffia Rhodozyma


	04
	Renewable Energy Technologies
	A Hybrid Experimental Modelling Approach to Solar Photovoltaic Cell Temperature Prediction
	Water- Energy-Food Nexus for Climate Change Mitigation in Jordan
	Waste-Heat Renewable Gasifier Design through Taguchi’s Method and MANFIS
	The impact of RED III Directive on the Use 
of Renewable Fuels in Transport 
on the Example of Estonia
	Analytic Hierarchy Process Assessment Framework for Blockchain in Renewable Energy
	Unveiling Future Offshore Wind Potential: A MultiCriteria Framework for Sustainable Development
	Enzymatic activity of fungi for hydrolysis of wheat bran and cultivation of oleaginous yeasts
	Remote Solar Parks for Building Decarbonisation: A Lithuanian Case Study on Virtual Prosumers
	Assessing the Feasibility of Climate Policies 
of Japan, Latvia and Lithuania to Reach 
the Targets of the Paris Agreement
	A Preliminary Evaluation of Alternative Raw Materials for Pellet Production
	Use of Solar Energy to Increase the Sustainability of Shared Micromobility
	Nature-Inspired Wind Farm Layout Optimization: Harnessing Smart Patterns for Sustainable Energy
	Exploring the Potential of Renewable Energy 
to Enable Green Hydrogen Production 
for a Sustainable Future
	Current Trends and Solutions for Port Decarbonisation: a Systematic Literature Review
	Elucidating Stakeholder Prioritization 
for Sustainable Off-Grid Renewable Electrification Using the Fuzzy AHP-GPESTLE Framework: A Comprehensive Analysis
	Challenges of Undular Jump Modelling
	pH-Optimized Biomethane Production: Evaluating Carrier Materials for Ex-situ Biomethanation
	Suitable Software for the Study of Combustion Processes in Boilers
	Assessing the Applicability of Solar Thermal Technologies for Industrial Tea Drying


	05
	Low Carbon Development
and Bioeconomy
	A Novel GE-MacKinsey Market Approach: Investment Opportunity for the Biopolymer Packaging Materials
	Green Wheels, Greener Wallets: Economic Viability of Last-Mile Delivery Fleet Electrification in Case of Latvia
	CURRENT CHALLENGES AND FUTURE OUTLOOK: TRENDS AND FORECASTS IN THE MARICULTURE SECTOR
	Environmentally Friendly Processing of Forestry Biomass Side Streams – Coniferous Needles 
and Greenery
	Carbon Farming: a Systematic Literature 
review on Sustainable Practices 
	Impact of EU Funding on Latvian Aquaculture: Productivity, Competitiveness and Perspectives
	Organic or Non-Organic Agriculture: 
Comparison of Organic and Conventional 
Farming Sustainability


	06
	Environmental and energy policies 
and frameworks
	Use of the National Climate and Energy Policy Simulation Tool in the Policy Making Process
	What to do with cross-border environmental pollution: legislative aspects


	07
	Environment, Health, pollution prevention
	Design of a Fertilizing Robot Application with Regard to Energy Consumption
	Optimizing the Battery Management Algorithm of the Agricultural Robot Based on the Workload
	Environmental performance of a polyamidebased thermoplastic compound with brominated flame retardants
	Methods for Measuring the Impact of Sustainable Tourism Development on Climate and Environment
	Vulnerability of the Infrastructure: Risk Management and Implementation of the Information Systems
	Stepless Transmission Optimization for Green Micromobility
	Justification of the Use of Container 
Technology in Dumping
	Analyzing VNO Airport Traffic Data of 2023: Specific Aircraft Noise Measurement and Mitigation Recommendations 


	08
	Waste. Waste to product, 
Value added products
	Integration of Acoustic Metamaterials Made
of Plastic to Improve Building Acoustics
	Chitosan/Graphene Oxide/SiO2 Nanoadsorbents for the Removal of Cr(VI) from Wastewaters
	Investigation on PFAS sources and removal 
in a municipal wastewater treatment plant
	Analysis and assessment of H2S sorption capacity of the selected biofiltration materials
	Development of Green Alkali-Activated Mortar Based on Biomass Wood As
	Sustainable End-of-Life Tyre Management: 
A Comprehensive Analysis of Environmental Impacts and Crumb Rubber Integration in Composite Concretes
	Development of Sustainable 3D Printable Ternary Composite
	How Does a Decision-Making Tool Enhance Spent Mushroom Substrate Valorization into Polysaccharides?
	Sustainability of blended textile. 
Life Cycle Analysis
	END-OF-LIFE MANAGEMENT OF PHOTOVOLTAIC PANELS: 
A MODEL FOR FORECASTING AND ECONOMIC EVALUATION
	Sound Absorption Evaluation and Analysis 
of Different Hemp Fiber Types
	Optimisation of the production of bio-based basic chemicals from biogenic secondary waste through dispersion
	Biodegradable Waste Management in Georgia: Problems of the Composting System Introduction 
	Wet Extraction of By-Product Samples and Fractionation of Valuable Compounds using Supercritical CO2 Extraction: An Innovative Approach for Sustainable Resource Utilization
	Stearate from Steel Wire Drawing Processes
as a Resource 
	Factors Affecting Waste Recycling Habits in Latvia – Results from an Online Survey
	Understanding Municipal Green Initiatives 
and Citizen Habits in Four Baltic Sea Region Countries: Survey Results
	How to not Waste Glass Waste
	Recycling Possibilities of Wood-Cement Particle Board Manufacturing Waste
	Brine Valorisation Using Mechanical Vapor Compression Desalination: Approaches 
to Consider.
	Advancing Sustainable Acoustic Solution: Exploring the Sound Absorption Characteristics of Biodegradable Agricultural Wastes, Coconut Fiber, Groundnut Shell, and Sugarcane Fiber
	Quantification of Lost Resource Potential of Unsorted Textile Waste
	What Have we Learnt so Far about the Extended Producer Responsibility – Results 
of Bibliographic Review 
	Efficient Low-Temperature Nutrient Removal 
from Agricultural Digestate Using Microalgae
	Moving Waste Sector towards Climate Neutrality. Scenario Analysis
	Analysis of Introducing Plastic Waste Enzymatic Recycling for Sustainable Waste Management 
in Latvia



