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Williwaw Engineering

April 2, 2016

Luis A. Vega, Ph.D.

Manager

National Marine Renewable Energy Center
University of Hawaii

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

Subject: March 2016 Monthly Report - RCUH P.O. #210115098
Dear Luis,

The following constitutes my monthly report for the subject agreement for services associated
with March 2016.

Work Completed under Activity 1: “Provide technical and software support services to HNEI
technical staff in programming data acquisition (DAS) controllers and analyzing data records
in the following areas as assigned”:

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 Updated MATLAB power performance analysis scripts to be consistent with
normalized power matrix calculation from capture length and representative spectra as
described in IEC Technical Specification 62600-100. Analyzed power data to produce
monthly power performance data plot using this method; see Attachment 1 for results.

e Analyzed Azura float angle data using MATLAB to produce a plot of 30 minute
average float angle data for the deployment period. The Azura hull ballast has
continued to be stable since the beginning of 2016.

e Plotted daily humidity sensor data for the cR1O controller enclosure and drybox on
board the Azura. The drybox, which is entirely sealed from the Azura hull, has
maintained humidity less than 10% throughout the deployment period while humidity
inside the cRI10 enclosure continues to stabilize at less than 30%. See Attachment 3
for a plots of these results.

e Began writing an interim test report covering Azura testing for the period June 2015 —

March 2016. This report will be completed and submitted to HNEI during the month
of April.

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

PO Box 550, South Beach, Oregon 97366 Phone: 541-961-5833
email: lett@peak.org


mailto:lett@peak.org

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

PO Box 550, South Beach, Oregon 97366 Phone: 541-961-5833
email: lett@peak.org


mailto:lett@peak.org

Attachment 1

Azura power performance data plots
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Summary

Azura power performance was calculated and is presented as described in IEC Technical Specification 62600-100.

Device performance is presented per IEC 62600-100 using capture length and normalized power matrices. Normalized
power was calculated from capture length and energy flux of representative spectra for each HmO-Te bin.

Average power matrices, 95 percentile power matrices, and percent difference between normalized power and
average power are also presented.

The representative spectra for IEC 62600-100 calculations were calculated by taking the average of all spectra recorded
for each bin, then shifting the magnitude and frequency of the average spectra so that their HmO and Te are at the
center of each bin.

Plots of March 2016 data only are shown on Slides 3-11
Plots of cumulative data for the entire deployment period January-March 2016 are shown on Slides 13-21

Azura was operated (output connected to grid) for 729 hours in March (98% of month). Most of the down time was
during temporary shut downs until the device controller was manually reset after brief grid voltage interruptions.

Device control was continued through all of March in constant hydraulic motor displacement mode, with the settings
cycled between six different settings. This is the simplest control method possible for the Azura.
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Williwaw Engineering

Azura Power Performance
Monthly Data March 2016

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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Data samples collected Williwaw Engineering
Sample Count (30 min sample periods)
Month of Mar 2016; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.75 Total number of samples = 1454 -
1.25 =
6.75 =
6.25 =
5.75 -
E 5.25 ~
o 4751 —
o)
O 4.25F —
c
m 3.75 5 =
o
% 3.25 3 6 5 19 18 —
2.75 11 38 7 55 65 41 16 3 —
225 2 7w e e s 26 1 -
1.75F 4 22 10 58 37 51 41 —
1.25 7 31 169 136 88 1 -
07vE | | | | | 3 A | | | | | | | | 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 Mar 2016; 30 minute periods with > 20 minutes operation included

7.75F —
7.251 —
6.75| —
6.25 —
5.75| —
E 525 ~
8 4.75F —

o
O 4.25F _

c
@ 3.75F 0.009 —

o
E 3251 0.033 0.033 0.018 0.013 0.013 —
2.751 0.035 0.026 0.021 0.014 0.010 0.007 —
2.25 0.039 0.030 0.020 0.014 0.009 0.012 —
1.75 0.035 0.027 0.016 0.015 —
1.25 0.045 0.034 0.022 0.017 0.023 —
0.751 | | | 0030 0.034 0035 0022 | | | | | | | -
15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185

Te Bin C%nte

This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. n‘osl)mation herein is subject to the confidentiality agreement in place between those entities.
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Standard deviation of capture length Williwaw Engineering
Standard Deviation of Capture Length (m)
Month of Mar 2016; 30 minute periods with > 20 minutes operation included
T T T T T T T T T T T T T T T T T T
7.75F =
7.25F —
6.75 —
6.25 —
575 —
E 525 ~
S 4751 —
o
O 4.25F _
[
m 3.75F 0.001 —
o
% 3.25F 0.005 0.002 0.002 0.003 0.002 —
2.75 0.006 0.008 0.002 0.003 0.003 0.004 0.003 0.003 —
2.25 0.005 0.005 0.004 0.003 0.003 —
1.75F 0.016 0.011 0.004 0.006 0.006 0.004 —
1.25F 0.006 0.005 0.006 —
0.75 | | | | [0.qo4 gften 0905 | | | | | | | L

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 115 125 135 145 155 165 175 185

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

Maximum Capture Length (m)
Month of Mar 2016; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
7.75 —

71.25 -
6.75 -
6.25 -

575 -
525 -
4.75 -
425 —
3.75 0.010 —
3.25 0.039 0.034 0.021 0.019 0.015 —
2.75 0.038 0.034 0.028 0.022 0.017 0.010 —
2.25 0.056 0.039 0.031 0.020 0.016 0.012 —
1.75F 0.045 0.038 0.031 0.023 -
1.25F 0.053 0.041 0.032 0.023 -
0.75 0.(?48 O.q30 -

l l l l l O'q35 l l l l l l l l l
1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 115 125 135 145 155 165 175 185

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.

HmO Bin Center (m)
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Minimum capture length matrix Williwaw Engineering

Minimum Capture Length (m)
Month of Mar 2016; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
7.751 —

1.25 -
6.75 -
6.25 -

5.75 -
5.25 -
475 -
425 -
3.75 0.007 -
3.25 0.030 0.031 0.015 0.009 0.009 -
2.75 0.032 0.019 0.015 0.009 0.006 0.004 -
2.25 0.028 0.018 0.012 0.007 0.006 0.012 -
1.75F 0.093 ' 0.070 0.026 0.013 0.007 0.007 -
1.25F 0.023 0.020 0.009 0.007 0.023 -
0.75 | | | | | O.q28 O.q12 O.q25 O.q13 | | | | | | | | L]

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 115 125 135 145 155 165 175 185

, _ . ) , Te Bin Center s) _ N . , o
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.

HmO Bin Center (m)
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Normalized power matrix Williwaw Engineering
Normalized Power Matrix (W)

Month of Mar 2016; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
7.75 -

7.25 -
6.75 -
6.25 -

S5.75 -
5.25 -
475 -
425 -
3.75
3.25 1410 1621 1089 -
2.5 1749 1437 1215 908 407 -

HmO Bin Center (m)

2.25 1221 1199 | 916 451 -
1.75 907 -
1.25 367 284 251 186 154 217 -

0.75[ | | | | | 60 B %2 o> | | | | | | | | 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 power matrix Williwaw Engineering

Mean Device Output Power (W)
Month of Mar 2016; 30 minute periods with > 20 minutes operation included

| | | | | | | | | | | | | | | | | |
1.75 -

71.25 -
6.75 -
6.25 -

575 —
525 -
475 —
4,25 —
3.75
3.25F 1311 1483 ]
2.75F 1666 1323 1038 381 —
2.25 1246 1118 488 —
1.75 995 983 484 403 —
1.25 459 251 257 187 177 275 —
0™ | | | | S e S | | | | | | | | 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.

HmO Bin Center (m)
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Percent difference between normalized and mean power matrix Williwaw Engineering
Percent difference between normalized and direct measured power matrices
Month of Mar 2016; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
1.75 -
1.25 -
6.75 —
6.25 - -
575 —
E 5.25 ~
S 4751 -
o
O 4.25F -
c
m 3.75F 8.8% —
o
% 3.25 7.6% 9.3% 55% 5.6% 4.9% -
2.75 500 8.6% 17.0% 5.9% -05% 1.9% 8.1% 6.9% -
2.25F 2.0% 7.2% 6.5% -1.7% 0.1% 0.7% _ —
1.75F 2.2% 3.9% 6.9% 2.4% -4.5% -
1.25F 12.8% [-2.6% -0.7% BiVRL/ AWl -
— 0, L [0/ 0f - 0 —
0.75 | | | | | 2.4“) 12.9% -30.4% -36.2% | | | | | | | | |

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.



Azura Power Performance — March 2016 A

11
95th percentile power matrix Williwaw Engineering
95th Percentile Device Dc Output Power (W)
Month of Mar 2016; 30 minute periods with > 20 minutes operation included
T T T T T T T T T T T T T T T T T T
7.75 -
7.25 —
6.75 —
6.25 —
575 —
E 525 —
S 475 -
&
O 4.25F -
c
m 3.75 894 -
o
% 3.25 1619 1082 1083 —
2.75 1534 1240 1143 1090 488 —
2.25 1410 —
1.75f IPGEEN RO KA 683 578 —
1.25f 759 352 350 265 272 —
0™ | | | | @ 2 16 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 gs)

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 January — March 2016

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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Data samples collected Williwaw Engineering
Sample Count (30 min sample periods)
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.75 Total number of samples = 3648 -
7.25F —
6.75 —
6.25 —
S.75 -
E 5.25 ~
S 4751 1 =
o
O 4.25F 3 15 13 2 —
c
m 3.75F 5 1 21 5 8 —
o
% 3.25 37 9 9 25 38 30 9 1 —
2.75 11 46 15 2 —
2.25F 78 74 21 8 —
1.75F 4 85 43 14 2 2 —
1.25F 37 16 8 1 —
07vE | | | | 3 0 N 1° ? 1 | | | | | L

15 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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o Mean capture length matrix Williwaw Engineering
Mean Capture Length (device dc output power/wave energy flux, m)
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
2 | | | | | | | | | | | | | | | | ]
1.25 -
6.75 -
6.25 -
5.75 -
E 525 ~
g 4.75 0.006 —
8 425 0.009 0.007 0.008 0.006 -
'% 3.75 0.034 0.034 0.010 0.009 0.007 -
% 3.25 0.037 0.034 0.017 0.013 0.011 0.009 0.007 0.006 =
2.75 0.035 0.025 0.020 0.013 0.010 0.007 0.007 =
2.25F 0.040 0.028 0.019 0.013 0.009 0.009 0.006 -
1.75F 0.035 0.025 0.017 0.013 0.012 0.010 0.006 0.006 -
1.25F 0.046 0.033 0.022 0.016 0.015 0.008 0.009 -
0.75 | | | | | 0.030 0.035 0.032 0.020 0.017 0.010 0.008 | | | | | LT

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 115 125 135 145 155 165 175 185

‘ _ . ) , Te Bin Center (s) _ N . , o
This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. Infofmation herein is subject to the confidentiality agreement in place between those entities.
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Standard deviation of capture length Williwaw Engineering
Standard Deviation of Capture Length (m)
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.75F —
7.25F —
6.75 —
6.25 —
575 —
E 5.25F —
S 475 -~
o
O 4.25F 0.001 0.001 0.001 0.001 —
c
m 3.75F 0.003 0.002 0.002 0.002 —
o
% 3.25 0.004 0.003 0.002 0.003 0.002 0.002 0.002 —
2.75F 0.006 0.006 0.002 0.004 0.003 0.003 0.002 0.002 0.001 —
2.25F 0.005 0.004 0.003 0.003 0.001 0.001 —
1.75F 0.006 0.004 0.004 0.003 0.002 0.000 0.000 —
1.25F 0.006 0.005 0.004 0.002 —
0.75 | | | | | O.q06 O.q06 0.q02 | | | | | | 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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o Maximum capture length matrix Williwaw Engineering
Maximum Capture Length (m)
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
- | | | | | | | | | | | | | | | | | ]
1.25 -
6.75 -
6.25 -
S5.75 -
E 525 ~
g 4.75 - 0.006 —
8 425 0.010 0.008 0.009 0.006 -
'é:; 3.75 0.037 0.034 0.013 0.010 0.009 -
% 3.25 0.050 0.039 0.021 0.019 0.015 0.013 0.010 0.006 =
2.75 0.038 0.034 0.028 0.022 0.017 0.013 0.008 =
2.25 0.056 0.039 0.031 0.020 0.016 0.012 0.008 -
1.75F 0.048 0.042 0.031 0.026 0.018 0.015 0.006 0.006 -
1.25 0.055 0.041 0.032 0.023 0.011 0.009 -
0.75 | | | | | 0.q35 O.q53 O.q34 0.q26 O.q14 0.q08 | | | | | L]

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 115 125 135 145 155 165 175 185

Te Bin Center
This document is prepared for the joint use of the Hawaii Natural Energy Institute and Northwest Energy Innovations. In(fso)rmation herein is subject to the confidentiality agreement in place between those entities.
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Y Minimum capture length matrix Williwaw Engineering
Minimum Capture Length (m)
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
- | | | | | | | | | | | | | | | | ]
7.25 -
6.75 - -
6.25 -
5.75 -
E 5.25 ~
g 4.75} 0.006 —
8 4.25 0.008 0.005 0.006 0.005 -
'nE: 3.75 0.030 0.034 0.007 0.006 0.004 -
% 3.25 0.030 0.031 0.014 0.009 0.008 0.005 0.005 0.006 -
2.75 0.035 0.032 0.017 0.013 0.009 0.006 0.004 0.007 -
2.25 0.040 0.028 0.016 0.010 0.006 0.005 0.007 0.004 -
1.75 oNecXE 0.043 0.035 0.026 0.013 0.007 0.007 0.007 0.007 0.006 0.006 -
1.25F 0.040 0.021 0.015 0.009 0.007 0.010 0.006 0.009 -
0.75 | | | | | O.q28 O.q12 O.q15 O.QlO 0.q10 0.q08 O.q08 | | | | | 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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Normalized power matrix Williwaw Engineering
Normalized Power Matrix (W)
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
7.75F —
7.25F —
6.75 —
6.25 —
575 —
E 525 ~
S 4751 —
o
O 4.25F 901 797 —
C
m 3.75F 924 864 789 —
o
% 3.25 898 807 682 530 468 —
2.75 637 515 389 404 —
2.25F 422 318 330 226 —
1.75F 985 782 724 508 408 304 252 243 207 145 141 —
1.25F 370 293 244 184 147 147 88 96 —
0.75 | | | | 6p 8l & o A 2P | | | | | 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 power matrix Williwaw Engineering
Mean Device Output Power (W)
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
| | | | | | | | | | | | | | | | | |
1.75 -
7.25F —
6.75 —
6.25 -
575 —
E 5.25 ~
S 475 -
o)
O 4.25F 885 803 —
c
m 3.75F 890 891 797 —
o
% 3.25 858 779 685 545 532 —
2.75F 616 490 379 386 —
2.25F 903 405 317 320 207 —
1.75F 455 376 302 261 256 210 127 155 —
1.25F 477 320 261 193 168 174 85 135 —
0™ | | | | B P W P 4 F | | | | | 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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20 Percent difference between normalized and mean power matrix Williwaw Engineering
Percent difference between normalized and direct measured power matrices
Cumulative data, months of Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
- T T T T T T T T T T T T T T T T ]
1.25 -
6.75 =
6.25 =
5.75F =
E 525 ~
g 4.751 10.4% —
S 4251 9.2% 1.8% 6.4% -0.8% -
'E 3.75 3.0% 8.7% 3.8% -
% 3.25 1.1% 11.9% 6.5% 4.6% 3.6% -0.5% -
2.75 50 1.9% 17.0% 4.9% 0.8% 3.4% 53% 26% 4.7% -
2.25 -1.5% 5.7% 4.2% -1.1% 4.6% 42% 0.6% 3.3% 9.2% -
1.75F 22% 3.0% 3.1% 11.7% 8.5% 0.5% -1.1% 13.8% -
1.25 -22.5% -8.3% -12.9% -15.4% BEReLZM-28.7% -
0.75 | | | | | 2.4}% -15.1% -26.2% -28.0% -27.8% -25.3% -24.0% | | | | | LT

1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 95 105 115 125 135 145 155 16,5 175 185
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 Jan 2016 - Mar 2016; 30 minute periods with > 20 minutes operation included
T T T T T T T T T T T T T T T T T T
7.75 -
7.25 =
6.75 =
6.25 -
575 =
E 525 ~
o 4751 —
o
O 4.25F —
c
m 3.75[F 2171 -
o
£ 3.25F 1935 =
T
275 1702 = 1240 1138 =
225 1357 1231 807 -
1.75F 639 545 492 396 344 311 =
1.25F 618 499 397 331 267 297 119 =
0™ | | | | @ 197 1 132 18 8 | | | | | | 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
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Williwaw Engineering

Summary
» See Slide 2 for plot of June 2015 — March 2016 data

* Average float angle has been steady near zero angle since the AB subsurface float was re-installed on January 9.



Azura 30 min average float angle data through Mar 2016 =

Williwaw Engineering
Float angle plots from file NWEI 30m avg power w float angle 201506 to 201603.txt

- Floatang 1 (fltdwn 90) | '\'1 P
145 { |

200

Angle (D)
(e}
o
Semgyemt—

. |

-20

Jul Aug Sep Oct
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—— Float angle 2
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Angle (D)
o

12 { (R R :

i AB float re-installed i

I [ [
Jul Aug Sep Oct Nov Dec Jan/16 Feb Mar

2000

1500

1000 , PR | ; Bil TR ¢

soow{ - SRR P )
0
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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 cRIO enclosure and drybox humidity plots



Azura cRIO enclosure and drybox humidity March 2016  ©
Williwaw Engineering

Drybox and cRIO Enclosure Humidity

35
—&— cRIO enclosure humidity

w
o

—&— Drybox humidity

Humidity (%)
= N N
(03] o (6] ]

(A
o

0
May-15 Jun-15 Jul-15 Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16

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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	Manager
	National Marine Renewable Energy Center
	University of Hawaii
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	Subject:  March 2016 Monthly Report – RCUH P.O. #Z10115098
	Dear Luis,
	The following constitutes my monthly report for the subject agreement for services associated with March 2016.
	Work Completed under Activity 1: “Provide technical and software support services to HNEI technical staff in programming data acquisition (DAS) controllers and analyzing data records in the following areas as assigned”:

	Please let me know if you have any questions or comments concerning this project.
	Sincerely,
	Terry Lettenmaier
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