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Challenge

Society is critically dependent on electricity

The power system is an ageing infrastructure,

exposed to increased strain due to
y increased utilization
y Climate change
y integration of intermittent generation

Increasing interdependencies on ICT (smartgrids)

How will this affect the vulnerability of the system?

Conclusion

New knowledge regarding vulnerabilities in
the changing power system:
y 8 scientific basis for monitoring vulnerability
ya methodical framewaork for vulnerability analyses

These results contribute to improvements
in inspections, long-term planning of investments,
emergency preparedness planning, etc.
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barriers

Results are obtained in three different areas:

Methods and tools for enhanced power system risk and vulnera

Case studies to illustrate the development and use of vulnerabi
learn from past events.

<
@)
=
O
&
1
LL
Acknowledgements: oenne cntical
regarding security
This work is sponsored by the of electricity
knowledge-building Norwegian project supply C
Vulnerability and security in a8 changing 2
power system, granted by the Research 2
Council of Norwad. a
Gerd Kjolle, Matthias Hofmann and
0ddbjern Gjerde
SINTEF Energy Research, Norway =
=
Contact: gerd.kjolle@sintef.no §
™

SINTEF

Proposed vulnerability
analysis approach

A framework of definitions, indicators and methods that can be used to monitor and classify vulnerabilities

oility analysis, with particular emphasis on extraordinary events

ity indicators and methaods. Analyses of histaric blackouts to

Definition of system and need/purpose for indicators
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Development of a theoretical framework
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Design and selection of indicators
(according to checklists and criteria)
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Aggregation and weighting
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Documentation of the calculation methods

Testing in practice
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Collecting input data and calculation of indicators
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Visualisation of results

> Adapt indicators to practical experience
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Final version of indicators

Vulnerability indicator development process



