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November 2, 2015

Luis A. Vega, Ph.D.

Manager

National Marine Renewable Energy Center
University of Hawaii

1680 East West Road, POST 112A
Honolulu, HI 96822

Subject: October 2015 Monthly Report - RCUH P.O. #210066105
Dear Luis,

The following constitutes my monthly report for the subject agreement for services associated
with October 2015.

Work Completed under Task 3: Support HNEI in Device Performance Data Collection
Throughout Development:

e Monitored the device regularly via remote connection to the NWEI host PC in Room
106, Battery French. Downloaded data from PC as necessary, and updated device
control settings when necessary.

e Analyzed output power data to produce monthly power performance data plots; see
Attachment 1 for results.

e Analyzed Azura float angle data using MATLAB to produce plots of 30 minute
average float angle data for the deployment period. The data indicates that the Azura
has not settled further in the water during the month of October. Also note that on
October 29, the float went over the top to the offshore side and the device continued to
operate with the float on the offshore side for the rest of the month. See Attachment 2
for results.

e Plotted daily humidity sensor data for the cR1O enclosure and drybox on board the
Azura. The results continue to show that the drybox, which is entirely sealed from the
Azura hull, has maintained very low humidity throughout the deployment period while
humidity has slowly increased inside the cRIO enclosure since the June deployment.
To date the humidity inside the cRIO enclosure is still well below levels that would
cause condensing moisture and equipment damage. See Attachment 3 for a plot of
these results.

e Analyzed data to calculate complex Response Amplitude Operators (RAOs). This
analysis made use of water pressure data from a sensor mounted on the side of the
Azura hull to calculate water surface elevation at the device. The complex RAO
results include both magnitude and phase information. The RAO magnitudes generally
compare well with earlier RAO magnitudes calculated using Waverider buoy data.

The RAO phase results can’t be calculated using Waverider buoy data because this
buoy is located a distance from the device. The phase results are useful for checking
against analytical model results. See Attachment 4 for these results
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e Analyzed data to calculate Relative Capture Width (RCW) with respect to wave
frequency. These results, together with the annual average energy flux distribution for
the wave site, can be used to estimate annual energy production. The results show that
the power production of the half-scale Azura is poorly matched to the annual
conditions at the WETS site with respect to wave period. See Attachment 5 for these
results.

Please let me know if you have any questions or comments concerning this project.

Sincerely,

Terry Lettenmaier

Attachment 1: Azura power performance data plots
Attachment 2: Azura 30 minute average float angle data plots
Attachment 3: Azura cRIO enclosure and drybox humidity
Attachment 4: Azura Response Amplitude Operators (RAQOS)
Attachment 5: Azura Relative Capture Width (RCW)
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Attachment 1

Azura power performance data plots
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Azura Power Performance — October 2015

Summary
Plots of Oct 2015 data only are shown on Slides 2-8

Plots of cumulative data for the entire deployment period June-Oct 2015 are shown on Slides 9-15

Azura was operated (output connected to grid) for 729 hours in October (98% of month). Most of the down time was
either due to either temporary shut downs after brief grid voltage interruptions or for brief, intentional shut downs
while device data was recorded at no load. This no load data is useful for comparison to computer model results.

Device operation was continued throughout most of October the same as in July and August, cycling between six
different constant hydraulic motor displacement settings

e Settings changed every 30 minutes

e Constant displacement control is the simplest method possible and is expected to be useful for comparison to
computer model results.

During the last two days of October and continuing into early November, the device was operated at the highest load
setting only, after the float rotated to the offshore side of the device in large seas. This high load setting was used to
keep the float on the offshore side; data from this operation will be analyzed in November.
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Azura Power Performance
Monthly Data October 2015

This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.



Azura Power Performance — October 2015 S
Data samples collected Williwaw Engineering

Sample Count (30 min sample periods)
Month of Oct 2015; 30 minute periods with > 20 minutes operation included

| | | T | | | | | | | | | | | | | |
7.75 Total number of samples = 1447 -

7.25 —
6.75 —
6.25 —
5.75 —
525 -
4,75 —
4.25 ]
3.75 1 11 3 —
3.25 2 16 38 19 1 —
2.75 3 25 31 7 —
2.25- 46 36 69 63 11 -
1.75F 5 93 152 72 6 -
1.25F 12 240 189 51 1 ]
0/ | | | | 13 | | | | | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185

Te Bin Center (s
This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Ir(wf rmation herein is subject to the confidentiality agreement in place between those entities.
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Mean power matrix

Mean Device Dc Output Power (W)
Month of Oct 2015; 30 minute periods with > 20 minutes operation included

S
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953
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Azura Power Performance — October 2015

95th percentile power matrix
95th Percentile Device Dc Output Power (W)

Month of Oct 2015; 30 minute periods with > 20 minutes operation included

S

Williwaw Engineering

1144 1082 997

1159 1082 1102 1039

1239 1067 933 = 815 801 .

ZYAEMNNNERRRCYAEN 665 2584 336 -

541 598 492 403 314 -

l l l l l 395 l l l l l l l l l l l L]
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Standard deviation of power matrix Williwaw Engineering

Standard Deviation of Device Dc Output Power (W)
Month of Oct 2015; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
1.75 —

1.25 -
6.75 -
6.25[ -
5.75 -
5.25 -
475 -
425 -
3.75 30 -
3.25
2.75
2.25

HmO Bin Center (m)

1.75
1.25 53 —

0.75 | | | | 40 | | | | | | | | | | | L]

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185

Te Bin Center (s
This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.
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Mean capture length matrix Williwaw Engineering

Mean Capture Length (device dc output power/wave energy flux, m)
Month of Oct 2015; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
775 —

7.25 -
6.75 -
6.25[ -
5.75 -
5.25 -
475 -
425 -
3.75 0.012 0.010 0.009 -
3.25 0.020 0.017 0.014 0.012 0.011 -

HmO Bin Center (m)

2.75F 0.035 0.023 0.021 0.018 —
2.25F 0.047 0.034 0.024 0.015 —
1.75F (ONolIsmoNerZe 0.048 0.035 0.021 0.015 —
1.25 (ONelclamoNerZa 0.048 0.034 0.021 0.016 —
0.75[ | | | | i ©-°55 I | | | | | | | | | | L]

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185
Te Bin Center (s)

This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.
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Standard deviation of capture length matrix Williwaw Engineering

Standard Deviation of Capture Length (m)
Month of Oct 2015; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
1.75 —

1.25 -
6.75 -
6.25[ -
5. 75 -
5.25 -
475 -
425 -
3.75 0.001 0.001 -
3.25 0.000 0.002 0.002 0.001 -
2.75 0.003 0.002 0.002 0.002 -
2.25 0.005 0.005 0.004 -
1.75F 0.005 FlerexkE 0.006 0.006 0.002 -
1.25F 0.020 ' 0.014 0.008 0.006 -
0.75

HmO Bin Center (m)

l l l l l l l l l l l l l l l l l
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This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.
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Azura Power Performance
Cumulative Data June - October 2015

This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.
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10
Data samples collected Williwaw Engineering
Sample Count (30 min sample periods)
Cumulative data, months of Jun 2015 - Oct 2015; 30 minute periods with > 20 minutes operation included
| | | I | | | | | | | | | | | | | |
7.75 Total number of samples = 6718 -
7.25F —
6.75 —
6.25 —
575 —
g 5.25 -
S 4751 —
o
O 4.25F —
c
m 3.75F 1 2 11 3 —
o
% 3.25F 21 2 20 39 19 1 —
2.75F 14 55 6 58 49 13 —
2.25F 2 222 86 99 95 47 19 —
1.75 255 157 55 13 —
1.25 260 109 3 —
0.751 | | | | 141 IERtN % 9 | | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185

Te Bin Center (s
This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Ir(wf rmation herein is subject to the confidentiality agreement in place between those entities.
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11
Mean power matrix Williwaw Engineering
Mean Device Dc Output Power (W)
Cumulative data, months of Jun 2015 - Oct 2015; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.75F —
71.25 —
6.75 —
6.25 -
575 —
E 5.25F -
& 4.75F —
o
O 4.25F -
c
m 3.75F —
o
€ 3.25 1361 —
T
2.75F 1313 1222 —
2.25F 1092 958 600 -
1.75F el 632 363 339 275 —
1.25F 562 481 380 277 204 226 —
0.5 | | | UL 140 93 [ If2 | | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185
Te Bin Center (s)

This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.
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95th percentile power matrix Williwaw Engineering
95th Percentile Device Dc Output Power (W)
Cumulative data, months of Jun 2015 - Oct 2015; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.75F —
1.25 —
6.75 —
6.25 -
575 —
E 5.25F -
8 475 —
o
O 4.25F -
c
m 3.75F —
o
% 3.25F 1133 1081 997 —
2.75 1552 1376 1159 1018 1100 1024 —
2.25F 1281 1176 @931 -
1.75F 986 = 856 |0 ESYAS —
1.25F 743 682 547 410 306 376 —
0.5 | | | FRENCEl 242 | 198 195 | | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185
Te Bin Center &s)

This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.
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Standard deviation of power matrix Williwaw Engineering

13

Standard Deviation of Device Dc Output Power (W)
Cumulative data, months of Jun 2015 - Oct 2015; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
1.75F —

71.25 -
6.75 -
6.25 -
5.75 -
5.25 -
475 -
425 -
3.75 76 30 -

HmO Bin Center (m)

3.25
2.75
2.25-
1.75F
1.25F 79 52 —
0751 | | | FOEE R P 1P | | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185

Te Bin Center (s
This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. In o)rmation herein is subject to the confidentiality agreement in place between those entities.
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Mean capture length matrix Williwaw Engineering
Mean Capture Length (device dc output power/wave energy flux, m)
Cumulative data, months of Jun 2015 - Oct 2015; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.751 —
7.25F —
6.75 —
6.25 —
575 —
g 5.25 -
S 4751 -
o
O 4.25F —
c
m 3.75F 0.012 0.011 0.010 0.009 —
o
% 3.25F 0.035 0.020 0.017 0.014 0.012 0.011 —
2.75 0.051 0.041 0.030 0.022 0.018 0.014 —
2.251 0.048 0.034 0.023 0.014 0.013 —
1.75F 0.054 0.036 0.022 0.017 0.015 —
1.25F 0.055 0.033 0.024 0.021 —
0.5 | | | | DR 0936 0937 | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185

Te Bin Center
This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. In(Fc)rmation herein is subject to the confidentiality agreement in place between those entities.
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Standard deviation of capture length matrix Williwaw Engineering
Standard Deviation of Capture Length (m)
Cumulative data, months of Jun 2015 - Oct 2015; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.75F -
71.25 —
6.75 -
6.25 -
575 -
E 5.25F -
T 475+ —
o
O 4.25F -
c
m 3.75F 0.001 0.001 0.001 —
o
jE: 3.25F 0.003 0.000 0.002 0.002 0.001 —
2.75F 0.003 0.005 0.005 —
2.25F 0.006 0.004 0.004 —
1.75F 0.006 0.005 0.003 —
1.25F 0.006 0.008 -
0.5 | | | S0 | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 165 175 185
Te Bin Center (s)

This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Information herein is subject to the confidentiality agreement in place between those entities.
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Azura 30 minute average float angle data plots



Azura 30 minute average float angle data — October 2015 SN
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Summary
See following slide for plot of June-Oct 2015 data

Average float angle remained at approximately 10° above horizontal throughout October
On October 29 at 12:30 UTC, the float went over the top to the offshore side
At this time, the device was at no load and sea conditions were H_,=2.2mand T,=9 s

Shortly after, device operation was resumed and the PTO setting was adjusted to maximum load (motor displacement
30 cc/rev) to keep the float on the offshore side for data collection with this configuration.



Azura 30 min average float angle data through Oct 2015 © &«

2
Float angle plots from file NWEI 30m avg power w float angle 201506 to 201510.txt Williwaw Engineering
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Azura cRIO enclosure and drybox humidity plots



Azura cRIO enclosure and drybox humidity Oct 2015 S
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Drybox and cRIO Enclosure Humidity
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Azura Response Amplitude Operators (RAOs)



Calculations of Azura Response Amplitude Operators (RAOs) e
from water pressure data Williwaw Engineering

Notes:

Previous experimental Response Amplitude Operators (RAOs) were calculated using wave elevation data from a
Waverider buoy located a short distance from the half-scale Azura as follows:

S
|H(w)|? = % where S, (w) is the wave spectrum and S (w) is the response spectrum

The above method can only be used to calculate RAO magnitudes (wave measurement not at device).

Complex RAOs with both magnitude and phase information were calculated using wave elevation at the device, which
was calculated from water pressure measured at the hull:

5 @) where S, (w) is the cross-spectrum of wave elevation and device response
XX

Wave elevation at the device was calculated from water pressure and heave data as follows:

__ (pressure cosh(k(heave+h+z)) B _ ~
n= ( g + heave ) /( cosh(kh) ) where h=depth (30m), z=sensor depth (6m), k=wavenumber

O The wavenumber k was calculated from the 30 minute energy period T, using the dispersion relation.
O Pressure was measured with a sensor mounted 6m below waterline on the hull.
O Heave was measured with a dynamic motion sensor mounted on the top of the PowerPod.

Wave elevation calculated from water pressure is expected to be less accurate than the Waverider data, but since it is
measured at the device it can be used to calculate valuable RAO phase information.



Date_time
No load 1m/7s
20150820_0800
20150820_0830
20150820_0900
20150820_0930
20150820_1000
20150820_1030
20150820_1100
20150820_1130
20150820_1200
20150820_1230

1.3m/5.5s
20150730_0600
20150730_0830

1.3/6s
20150729_0600
20150729_0830

2m/6.5s
20150714_0000
20150714_0230

1.6m/7.5s
20150807_1200
20150807_1430

2.5m/9s
20150807_0000
20150807_0230

Data used — results are average of all data for each PTO setting

Op_min

[=lleloleclololeNololo)

30
30

30

30
30

30
30

30
30

Pdc_W

463
598

468
633

1052
984

581
500

764
796

Pgen_W Damping recorded

492
631

497
667

1109
1039

615
529

810
843

21.1
21.6

21.1
21.6

211
21.6

211
21.6

21.1
21.6

WR_DateTime

20150820_0806
20150820_0836
20150820_0906
20150820_0936
20150820_1006
20150820_1036
20150820_1106
20150820_1136
20150820_1206
20150820_1236

20150730_0606
20150730_0836

20150729_0606
20150729_0836

20150714 _0006
20150714 _0236

20150807_1206
20150807_1436

20150807_0006
20150807_0236

Te_s

6.97
7.04
7.22
7.13
7.12
7.04
7.09
6.79
6.78
7.13

5.56
5.59

5.63
5.88

6.79
6.84

7.59
7.55

8.96
8.98

HmO_m MotDisp Rdc_inv

1.02
1.02
0.98
1.06
1.04
1.03
0.99
0.87
0.88
0.88

1.42
1.35

1.33
1.35

2.02
2.01

1.64
1.67

2.4
2.62

30
80

30
80

30
80

20
20

20
20

20
20

20
20

Data period
(NREL/NWEI
data)

20150820_0800
20150820_0830
20150820_0900
20150820_0930
20150820_1000
20150820_1030
20150820_1100
20150820_1130
20150820_1200
20150820_1230

20150730_0600
20150730_0830

20150729_0600
20150729_0830

20150714 _0000
20150714 _0230

20150807_1200
20150807_1430

20150807_0000
20150807_0230

Data period
(Waverider)

20150820_0806
20150820_0836
20150820_0906
20150820_0936
20150820_1006
20150820_1036
20150820_1106
20150820_1136
20150820_1206
20150820_1236

20150730_0606
20150730_0836

20150729_0606
20150729_0836

20150714 _0006
20150714_0236

20150807_1206
20150807_1436

20150807_0006
20150807_0236

Mean wave direction 4-7s

(degrees true)

58
57

26
34

47
40

S
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Mean Azura heading

(degrees true)

26
25

25
25

26
25

26
26

27
26



Comparison of water pressure & Waverider RAO results

Heave RAO - water pressure sensor (WPS) and Waverider (WR) result compared
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Comparison of water pressure & Waverider RAO results =

Williwaw Engineering
Hoat angle RAO - water pressure sensor (WPS) and Waverider (WR) result compared
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Comparison of water pressure & Waverider RAO results =

Williwaw Engineering
Pitch RAO - water pressure sensor (WPS) and Waverider (WR) result compared
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Roll RAO - water pressure sensor (WPS) and Waverider (WR) result compared
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RAO results water pressure sensor data S

Williwaw Engineering
Heave RAO - water pressure sensor (WPS) results
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RAO results water pressure sensor data S

Williwaw Engineering
Hoat angle RAO - water pressure sensor (WPS) results
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RAO results water pressure sensor data S

Williwaw Engineering
Pitch RAO - water pressure sensor (WPS) results
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RAO results water pressure sensor data S

10
Williwaw Engineering

Roll RAO - water pressure sensor (WPS) results
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Attachment 5

Azura Relative Capture Width (RCW)



Calculations of Azura Relative Capture Width (RCW) VA4S
with respect to wave period Williwaw Engineering

The Azura PTO input power spectra were calculated for multiple 30 minute data periods as follows:

2 dt?
P(w) ==

where cylinder flow and pressure are alternating hydraulic pressure and flow at the PTO input. While cylinder
pressure is directly measured, cylinder flow is calculated from rectified flow and sign of cylinder pressure.

* fft(cylinder pressure) .x conj(fft(cylinder flow))

Relative Capture Width (RCW) was calculated from the power and wave spectra for each 30 minute data period as
follows:
P(w)

RCW (w) = real (](w)

J(w) =p g Cy(w) S(w) where p is water density, g acceleration of gravity, C,(w) is wave group velocity,
and S(w) the wave spectra measured by the Waverider buoy

) * float width where J(w) is the wave energy flux spectra:

Note that results are for PTO input power so don’t include PTO efficiency (approximately 60%). The calculation can’t be
directly done with PTO output power because frequency information is lost due to PTO rectification and power
smoothing.

Kaneohe Bay energy flux distribution was calculated by first averaging two years of Waverider buoy spectral data,
calculating the corresponding average wave energy flux, multiplying by frequency spacing then normalizing so that the
sum of spectral components is 1.



Relative Capture Width (RCW) results

(Plotted with Kaneohe Bay annual energy flux distribution)
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Data used — results are average of all data for each PTO setting = 1

Williwaw Engineering

Mean wave direction 4-7s Mean Azura heading

Date_time Op_min Pdc_ W Pgen_W Dampingrecorded WR_DateTime Te_.s HmO_m MotDisp Rdc_inv (degrees true) (degrees true)

No load

20150820_0800 0 NA NA NA 20150820_0806 6.97 1.02 80 NA 62 26
20150820_0830 0 NA NA NA 20150820_0836 7.04 1.02 80 NA 60 25
20150820_0900 0 NA NA NA 20150820_0906 7.22 0.98 80 NA 56 25
20150820_0930 0 NA NA NA 20150820_0936 7.13 1.06 80 NA 59 25
20150820_1000 0 NA NA NA 20150820_1006 7.12 1.04 80 NA 57 25
20150820_1030 0 NA NA NA 20150820_1036 7.04 1.03 80 NA 59 25
20150820_1100 0 NA NA NA 20150820_1106 7.09 0.99 80 NA 58 26
20150820_1130 0 NA NA NA 20150820_1136 6.79 0.87 80 NA 55 25
20150820_1200 0 NA NA NA 20150820_1206 6.78 0.88 80 NA 58 26
20150820_1230 0 NA NA NA 20150820_1236 7.13 0.88 80 NA 57 27
20151021_0500 0 NA NA NA 20151021_0509 6.3 1.51 80 NA 68 26
20151021 _0530 0 NA NA NA 20151021_0539 6.4 1.47 80 NA 68 26
20151021_0600 0 NA NA NA 20151021_0609 6.11 1.48 80 NA 65 26
20151021_0630 0 NA NA NA 20151021_0639 6.08 1.57 80 NA 70 26
20151021_0700 0 NA NA NA 20151021_0709 6.12 1.52 80 NA 70 26
20151021_0730 0 NA NA NA 20151021_0739 6.31 1.58 80 NA 69 25
20151021_0800 0 NA NA NA 20151021_0809 6.18 1.55 80 NA 69 26
20151021_0830 0 NA NA NA 20151021_0839 6.38 1.49 80 NA 66 26
20151021_0900 0 NA NA NA 20151021_0909 6.4 1.52 80 NA 62 27
20151021 0930 0 NA NA NA 20151021_0939 6.28 1.39 80 NA 61 27
20151021_1000 0 NA NA NA 20151021_1009 6.38 14 80 NA 65 27
20151021_1030 0 NA NA NA 20151021_1039 6.24 1.35 80 NA 61 26
20151021 1100 0 NA NA NA 20151021_1109 6.2 1.41 80 NA 63 26
20151021_1130 0 NA NA NA 20151021_1139 6.34 14 80 NA 64 27
20151021_1200 0 NA NA NA 20151021_1209 6.36 1.36 80 NA 62 26
20151021 _1230 0 NA NA NA 20151021_1239 6.49 1.45 80 NA 60 26
20151021_1300 0 NA NA NA 20151021_1309 6.68 1.42 80 NA 57 26
20151021_1330 0 NA NA NA 20151021_1339 6.35 1.32 80 NA 59 26
80 cc/rev

20150924 0230 30 576 611 21.6 20150924 0236 5.73 1.46 80 20 53 26
20150924 0300 30 569 604 21.6 20150924 0306 5.86 1.33 80 20 54 25
20150924 0830 30 509 539 21.6 20150924 0836 5.58 1.28 80 20 60 26
20150924 0900 30 514 545 21.6 20150924 0906 5.53 1.34 80 20 61 25
20150924 1430 30 516 546 21.6 20150924 1436 5.17 1.22 80 20 53 26
20150924 _1500 30 507 537 21.6 20150924 1506 5.25 1.28 80 20 52 26
20150924 2030 30 634 672 21.6 20150924 2036 5.35 1.29 80 20 53 27
30 cc/rev

20150924_0000 30 505 539 21.1 20150924_0006 5.75 1.38 30 20 46 27
20150924 0530 30 462 492 21.1 20150924 0536 5.78 1.33 30 20 57 26
20150924 _0600 30 518 551 21.1 20150924 0606 5.54 1.26 30 20 54 25
20150924 1130 30 411 438 21.1 20150924 1136 5.37 1.27 30 20 55 27
20150924 1200 30 470 501 21.1 20150924 1206 5.28 1.24 30 20 54 26
20150924 1730 30 502 533 21.1 20150924 1736 5.27 1.38 30 20 60 25
20150924 1800 30 533 566 21.1 20150924 1806 5.33 1.29 30 20 63 26
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