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Energy Operations

Managing risk in energy supp
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NIWA research helps energy producers assess risk and devise risk-management practices.
Craig Thompson, Tom Clarkson, and Warren Gray outline some of the ways NIWA contributes.

impacts of hazards on things that matter, and finding

ways to cope. This broad definition can be applied in
many fields of management, from environmental management
through to asset and financial management. The aim is to
make informed decisions on how to best minimise exposure
to the hazards.

An essential aspect of risk management is the process
of assessing the risk — what is the chance of some adverse
event occurring and what is the magnitude of the effects?
For example, concrete hydroelectric dams in New Zealand
are subject to a range of natural hazards: flooding is one of
the more prominent hazards. Dam spillways are intended to
pass floods safely and historically have been designed to cope
with a 1-in-500-year flood extreme. If the economic life of a
dam is 200 hundred years, there is a 33% chance of at least
one 500-year flood within that period. However, if the dam
owner is only willing to accept a 10% risk during its lifetime,

Risk management is the process of assessing the likely
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the spillway needs to be designed to cope with a larger and
much less frequent flood event.

Natural hazard risks in the energy sector

How does NIWA help the energy sector in the risk-assessment
and management process? Our scientists have undertaken
a wide range of risk assessment studies to provide detailed
information and tools to assist in effectively managing the
risk.

* Design of flood and low-flow studies and the changes
in risk due to natural variation in our climate (see pages
24-25).

e Analysis, interpretation, and assessments of risk of severe
weather events and other hazards. NIWA undertook
a detailed analysis and assessment of the impacts (and
risks) of the February 2004 storm over the southwest of
the North Island for an electricity lines company.

¢ Dispersion and modelling studies of gaseous contaminants
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Risk terminology

Risk: the chance that an adverse event will happen and the
impact of that event. Risk = Probability x Impact Breach of the stopbanks during the Bay of Plenty
Impact: the effect of an adverse event. floods in July 2004 threatened the substation near

Risk management: the process of assessing risk and Edgecumbe, responsible for all power from there
determining how best to manage it. eastwards. Risk assessment can help identify
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Risk assessment: the process of assessing the magnitude of vulnerable key infrastructure before it's too late.

the potential loss, and the probability that the loss will occur.

Preventing falling power pylons
NIWA scientists have created a risk-assessment tool for
Transpower to identify which power pylons are most at risk
from flooding and slipping. For example, a pylon on a steep
grassy slope is more at risk from slipping and scouring than
one on a flat, tree-covered hilltop. Similarly, a pylon that
stands on the flood plain of a major river is more at risk than
one well away from any watercourses.

The risk-assessment tool combines information about
land cover (grass or trees), hill slope, proximity to rivers, and
the size of the rivers. It uses GIS (geographical information
system) layers so the different aspects can be mapped, and
the risk to each pylon around the country assessed. Pylons are
categorised as to how extreme each of these parameters are,
and then ranked in order of risk. The system was evaluated by
comparing its results at pylons already known to be at risk.

and particulates from generator exhaust stacks and cooling

towers, for both fossil fuels and geothermal sources.

e Assessment of wind and scour risk to power pylons that
are affected by flooding and slips (see box above).

e Surveys of carrying capacity of transmission lines,
including:

» studies to identify when and where extreme high
temperature conditions could potentially affect the
supply of electricity along transmission lines;

* meteorological monitoring support for aerial surveys
along transmission lines (see box at right).

Including risk assessment in energy planning and operations
helps to ensure resilience to natural hazards and continuity of
energy supply.

Craig Thompson is group manager for NIWA’s Climate Services.
Dr Tom Clarkson works with atmospheric emissions, and
Dr Warren Gray works in meteorology and remote sensing. They are
all based at NIWA in Wellington.
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