This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.
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Introduction

* The US Coastline has the potential to
generate 898 — 1229 TWh/yr. [1]

e Sites on the coastline need to be
characterized for siting Wave Energy

Converter (WEC) projects. [0]

* How do we know if project risks are
acceptable relative to opportunities for
wave energy generation?

. . H
e Relative Risk Ratio: S(SO)/ H

s(mean)

* How do we calculate H50)?
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Annual Maxima Method

1. Find a yearly maxima Hg from a time series of Hg
values.

2. Repeat this for the entire period of record.

3. Fit the yearly maxima values to a Gumbel
Distribution:

(=

F(x)=e® ¢

4. Find the 0.02 quantile of the inverse CDF to get
Hg(s0y [3]

* Requires a minimum of 20 years to satisfy
statistical fit requirements. [4]
* No user input requirements, computationally fast.
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4 | Peak over Threshold Method

1. Ensure all Hg values are independent
from one anothet.

* For example, the wave heights
shouldn’t all be associated with
storm events.

2. Find all Hg values above a certain
threshold v

3. Fit to a Generalized Extreme Value
distribution.

* A common choice is the exponential
distribution: [5]
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How to Choose the Threshold

Threshold choice is criticall
* Very small thresholds violate statistical assumptions.
* Very large thresholds remove too many samples.

Thresholds can be chosen by a variety of methods:
* Automating the POT method. [e.g. 7]
* Checking GoF tests [5] and Mean Excess values (MGoFEx). [10]
* Checking the Wald-Wolfowitz Runs tests [9] and visually evaluating the Quantile-

Quantile plots MQQR). [5]

* No industry standard recommended practices for POT. [4]




Data

* Simulated hourly Hg time sertes from WAVEWATCH I1I [8] hindcasts at 85 sites

along the West Coast.

AM HS(SO)

126°W 123°W 120°W 117°W

POT (MQQR) Hy(s0)

126°W 123°W 120°W 117°W

POT (MGOFEX) HS(SO)

126°W 123°W 120°W
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Results

* Hg(s0y values are sensitive to the threshold choice for any POT method.

* User bias needs to be addressed when using POT methods.

* The AM method tends to return smaller Hg(50y values than the POT method above

approx. 6m.
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Peak-over-Threshold Hssq (m) [AEX]
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Conclusions

* The AM method is an attractive choice to calculate Hy(s5¢) for sites with a lengthy

historic record.
* Current design standards do not require POT methods 7f #he historic record is large
enongh, and the event return period is greater than 5-years.
* They generally agree with manual POT methods but tend to under-predict.

* Manual POT methods should be applied for sites with a less than sufficient historic

record and/or for return periods of less than 5 yeats.
* They should also be applied if a more conservative estimate is desired.
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