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Introduction: Vegetation, especially in a combination with hazardous weather is a
common cause for outages in electricity transmission and distribution networks.
Extreme weather factors, like wind gusts, excessive precipitation, or/and heavy
icing provokes vegetation to became direct or an indirect source of outages.
Climate change furthermore increases concerns relative to such issues, as
prediction of weather can become more challenging and weather impacts can be
more extreme. Hence, predictive decision making and situation awareness in the
context of vegetation- and weather-induced risk near power lines can significantly
improve power network resilience and reduce cost of electricity outages.

Aim: creating an ecosystem for utilities where we utilize the most cost-efficient
technology to increase electrical grid resilience.

Method: Authors developing a platform where machine learning techniques
applied to integrated NWP and satellite imagery data across various temporal and
spatial scales to improve power grid risk assessment. Fusion of satellite imagery,
observations from ground surveys, and weather data is used to identify areas
susceptible to weather- and vegetation-related outages. A main goal of the
developed platform is to support grid operator’s decision making on power grid
maintenance (especially in rural and inaccessible areas) and provide them with
real-time vegetation risk map. In this way, operators can optimally allocate
resources for vegetation management and increase the safety of ground crews,
while still complying with monitoring regulations.

The integration data comes in combination with recent advances in artificial
intelligence (deep learning, image processing, reinforced learning) that opened a
way to develop new monitoring solutions for power system assets in the face of
weather- and vegetation-related hazards.

The strength of the platform developed relies on its capacity to combine a range of
data sources from different platforms, with varying quality and precision,
resolution, data availability, and temporal and spatial sampling. The platform was
tested on a study area in Askvoll, Norway, where the data sources considered
ranged from existing asset information, to outage data and vegetation
management reports, to satellite images, LIDAR point clouds and drone aerial data,
to NWP data for last two decades.

Data:
1. Transformer’s location data from Sogn og Fjordane Energy, Askvoll with outages
history 1999-2019
2. Sattelite image: WorldView-2 (11.05.2018, 11:26:36), Pleades-1 (11.09.2017,
11:15:10), 0.5m resolution
Lidar data
4. Wind data: ERAS reanalysis
 Wind speed, wind direction @ 10m, daily averaged
* Max wind speed recorded
* Wind direction at max wind speed
 Wind direction classified: 8 sectors: N, NE, E, SE, S, SW W, NW
* Percentage in each sector, observed per 24h
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Results: As a main output, the solution includes an interactive heatmap
highlighting areas which are likely to face disturbances due to vegetation
encroachment in proximity of power lines. In addition, maps also explicitly indicate
areas more prone to wind-related disturbances, using a likelihood-of-outage
function directly calculated based on wind predictions. The application of proposed
approach in the considered study area enabled to confidently identify areas not
exposed to such a threat (98.8 % of certitude), which is a valuable information for
resource optimization during inspection planning.
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Pleiades-1 satellite image.
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