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General framework of resilience assessment

* Resilience - ability/capacity of a system in resisting, absorbing, buffering
and recovering from effects of hazards in a timely and efficient manner.
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DH system assessment keyword network

« Research focusing on separate
heating system elements,
evaluating:

* flexible,

 vulnerable,

 cost-optimal,

« secure operation of district
heating (DH).

* A need for a fundamental generic
guantitative and quality approach
for resilience assessment.
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Threats to DH systems

Heat source Heating network
* Fuel price increase » Aging infrastructure:
* Resource limitation pipe corrosion, leaks
* Shortage of capacities and 1nefficiencies
* Extreme weather conditions * Extreme heat carrier
* Infrastructure damages parameters

* Power outages

* Cyber attacks
* Governmental policies

Consumers

* Heat load changes
 Substation damages
 Disconnections

 Customer resistance

* Energy powerty

* Declining population in Latvia




Research questions

N\

What are the key factors that determine the
energy security (ES) of DH systems?

Can we use the developed ES index to predict
the future performance of DH systems?
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Methodology

(o Literature analysis

e The SALSA
selection method

¢ Indicator selection

N

S The PRISMA
method
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e Normalisation

e Weighting

e Composite index
development
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Predictions for the
future, based on
the selected
indicators
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ES indicators used in research articles

Avalilability
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Composite indicators for DH ESI

Agregation and

Weighting |

Normalisation
of Data

Proposed composite
Indicators

DH Energy Security index
(DHESI)
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The district heating energy security index
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DH ESI improvements (in progress)

« Critical Infrastructure strategy: Protection vs. Resilience

: , Ensure continued operation and quick
Prevent damage or disruption

recovery
Defensive and reactive Adaptive and proactive
Safeguarding specific key Addressing whole systems and
assets and systems networks across sectors
Terrorism, cyberattacks, Complex risks, interdependencies,
sabotage climate change, emerging risks
Static, protection-based Dynamic, resilience-based

Maintain essential functions under
stress

Avoid disruption



DH ESI improvements (in progress)

Energy Policies

The EU " s energy policies focus on renewable energy, energy security, and efficiency

Renewable Energy and Energy Security and Energy Efficiency and
Transition Independence Demand Reduction
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A case study for more precise indicator selection

Environmental
dimension

v

Particulate emissions per
MWh of district heat
penerated

Heat produced with
renewable resources, %

. . '\
Greenhouse £4s emissions

per square metre of DH
heated floor area

DH Energy Security index
(DH ESI)
Agregation
and Weighting
Normalisation
of Data
— s N -
Social dimension Economic dimension Technical dimension
\ J .
! 7 ) I
(" Final energy consumption A Capital investments per
in households per capita (in MWh of district heat Capacity factor, MW/MWh
Proposed the municipality), generated, EUR/MWh )
composite \ MWh/per capita ) .
Indicators p . Cr1(s1s prepa)redn:iess Efficiency ratio, %
- : reserves), m
— Specific consumption, L > ] L
kWh/m? per year
N J s ~\ e
Diversity of Energy 0
[ Affordability (Average heat ) e Heat loss, %
tarift of average household \ J N
\ mcome). % y r —
Infrastructure resilience
(storage capacity)

. . N
Greenhouse £4s emiss1ons

per MWh of district heat
penerated




Conclusions

The findings emphasized the importance of incorporating multiple dimensions into the
analysis and choosing appropriate composite indicators.

The distribution of results across the sub-dimensions revealed significant differences.
Specifically, the results for the social dimension and the sub-index for the environmental
dimension showed a steady increase in the ESI over the years, while the social dimension
displayed varying results, with the sub-index reaching its lowest point in 2020.

The DH ESI can serve as a valuable tool for policymakers in formulating energy
strategies. By utilizing the DH ESI, policymakers can enhance their decision-making
processes during the implementation of energy policies.

This ESI method, along with the selected indicators, could be integrated into the Climate
and Energy Plan to complement established targets and monitor their achievement.

The results of the DH ESI can inform the public about energy security. By explaining
these results, citizens can become more engaged and actively participate in energy
policymaking.
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