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ABSTRACT

The DOE/NREL Utility Wind Resource Assessment Program (U*WRAP) provides technical and financial
assistance to utilities conducting high quality wind measurement programs in various regions of the United
States.! One of the major problems encountered in these programs has been lightning and static-related
failures of the wind resource monitoring equipment. Lightning mitigation measures were installed and
equipment upgrades performed at four U¥WRAP monitoring stations in Nebraska. This paper details the
mitigation measures installed, describes the experience following the installation, and provides results of
data recovery rates before and after the lightning protection upgrades.

BACKGROUND

All equipment used in the U*WRAP was provided by NRG Systems. The standard lightning protection
provided by NRG for each monitoring station includes one 2-foot lightning spike, one 4-foot ground rod,
and 8-gauge copper ground wire of sufficient length to connect the spike to the ground rod. During the first
2 years of the Nebraska U*WRAP, the monitoring stations experienced a higher frequency of lightning and
static related equipment failures than had been experienced at monitoring stations in other locations. It was
determined that the existing grounding system was insufficient for the high level of thunderstorm activity
and arid climate in this part of the country. Additional lightning mitigation measures were investigated in

an effort to reduce the high cost to repair and replace the damaged equipment and improve data recovery
rates.

LIGHTNING MITIGATION STRATEGIES

Static charges build up more quickly and at higher voltages with increased distance from the surface of the
earth (ground plane). Higher velocity airflow and a more arid climate also contribute static charge build
up. Additional measures are needed on protect measurement equipment operating in these conditions.
Strategies for improving lightning and static protection suggest a three-part involving bonding and
grounding, transient/surge suppression, and structural lightning protection.

BONDING AND GROUNDING

Differences in electrical potential across or within a piece of equipment cause an equalizing current to flow.
This unintended current flow can result in damage to the equipment. The proper bonding of a tower’s
components (electrical and metallic) assures that the various components have the same electrical potential,
thereby reducing the possibility for damage.

' The Utility Wind Resource Assessment Program was initiated by the US Department of Energy and is
administered by the Utility Wind Interest Group, Inc.





















