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In late 2017 and early 2018, the Sustainable Marine Energy (SME) PLAT-I device
underwent sea-trials near Connel on the west coast of Scotland[1], [2]
During these trials, ﬂow velocity was measured with an ADV and recorded along with
platform motion data by Swansea University[2], and the platform's own system
recording ﬂow velocity, turbine performance data and other operational parameters.
An additional test in March 2018 included the installation of a blade instrumented
with strain gauges, recorded on a separate logging system.

Figure 1: PLAT-I at Connel
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Analysis of data from this additional test period showed that the times on
diﬀerent logging systems were not as well synchronised as expected.
This is illustrated by the timeseries in Fig. 2, where the recorded power and
thrust increases are delayed compared to the recorded increases in velocity and
strain.
This leads to unrealistic values for derived quantities and poor correlation
between related variables over short periods when data from diﬀerent systems is
used, although performance metrics calculated over 10 minute averages appear
insensitive to these delays and still correlate well.

Figure 2: Uncorrected timeseries data. Plots coloured
according to which logging system recorded the data

The recorded data was split into three periods based on operational and tidal
states. As every system logged data that could be expected to correlate against
ﬂow speed, the ADV timestamps were used as the reference clock for ease of
comparison.
The following related variables from the other logging systems were selected:
- Turbine output power (correlated against V3)
- Flow speed recorded by SME (correlated against V)
- Longitudinal strain (correlated against V2)
The cross-correlation of each pair was calculated using the correlate function from
the SciPy signal processing module[3]. For equally spaced timeseries x,y of lengths
K,M (identical in this case), this calculates correlation coeﬃcient w as follows:

Figure 3: Normalised cross correlation coeﬃcients vs
delay time, for whole range calculated (Left) and values
near the peak (Right).

The index, n, gives the delay in multiples of the interval between values.

Clearly deﬁned maxima in the result were identiﬁed - shown in Fig. 3 for an ebb
tide with the turbine generating. The position of each peak identiﬁes the delay
time that generated the strongest correlation between the two variables.
This process was repeated for each period of recorded data, and the delay time
applied to each system. This corrected data is plotted in
Fig. 4, and can then be used to calculate other performance coeﬃcients and
values of interest.
Data collection and analysis carried out as part of SURFTEC, funded by EPSRC grant EP/N02057X/1
[1] R. Starzmann, I. Goebel, and P. Jeffcoate, ‘Field Performance Testing of a Floating Tidal Energy Platform - Part 1: Power
Performance’, in Asian Wave and Tidal Energy Conference, 2018
[2] T. Lake, A. J. Williams, and I. Masters, ‘Motion tracking of a free-yawing floating tidal stream turbine platform’, in 13th
European Wave and Tidal Energy Conference, 2019.
[3] P. Virtanen et al., ‘SciPy 1.0: fundamental algorithms for scientific computing in Python’,
Nat Methods, 17, 261-272, (2020)

Figure 4: Corrected timeseries (black) plotted over
original data (from Fig. 2)

