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PURPOSE 

This plan provides guidance for initial testing and deployment of the Network System. 

TEAM 

Team Lead  Steve Stanic, Landry Bernard 

Deployment Chief Arne Diercks 

Data  Vishwamithra Sunkara  

OUTLINE 

• Conduct Integration Test of Network System sensor package at MRC

Connect entire array of sensors to TRBM and Surface buoy to confirm operational status

of all sensors.

o Test found that 2 of the Temperature sensors were not responding properly during

sleep and wake cycles. Those sensors were returned to Manufacturer for

replacement.

o Two new sensors were delivered and tested out fully functional.

• Acquire data from all temperature sensors under controlled conditions in a single water

bath for pre deployment inspection.

• Final System performance Evaluation prior to deployment under controlled condition at

MRC

• Securely pack and load entire network system onto deployment vessel

• Deploy Sensor Array at a location North of Cat Island in the MS Sound.

• Acquire data from Network System via remote Data transfer

TEST OBJECTIVES 

INITIAL ACCEPTANCE AND INTEGRATION TEST 

1) Setup entire Network System at Marine Research Center (MRC) in Gulfport.

2) Power on system and monitor output at buoy.

3) Connect via remote access to buoy and observe data acquisition and data transfer to server.

4) Connect via remote access into the server to monitor data arrival.

5) Collect several days’ worth of data from system.

6) QC incoming data to verify functionality of sensors and acquired data against standard.

7) Evaluate and mark erroneous sensor returns.

8) Return faulty sensors for repair.
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Initial Acceptance and Integration Test Summary 

1) The entire Network System is setup at MRC in Gulfport.

2) All the electrical connections are made as per the electrical schematic provided by the

vendor. The system was powered on using the building power supply and monitored the

outputs of all sensors for any loose connections.

3) Connected a work laptop to the buoy via buoy Wi-Fi and cellular network. Monitored the

data acquisition rates of the sensors and the data flow from the sensors to the server.

4) Accessed the sensor data from the database and displayed the data in the html based open-

source data visualization platform Grafana.

5) Noticed that two temperature sensors outputs were intermittent. Troubleshooted these two

sensors and found that these two sensors were faulty. Sent faulty sensors to the

manufacturer for repairs.

6) The Network System was kept powered up collecting several days of data to monitor the

health of the system and perform QC of incoming data.

Pre-Deployment Test 

1) Compare and measure the performance of the 18 RBR RBRCoda3-T sensors to establish

measurement baseline.

2) Compare and measure the performance of the 2 RBR RBRCoda3-C.T.D. sensors to

establish measurement baseline.

3) Compare RBRCoda3-T data to RBR RBRCoda3-C.T.D. temperatures to establish baseline

and offsets of sensors.

4) Immerse all in water temperature sensors in a single container to evaluate performance of

entire sensor package.

5) Record data output and note any outliers during test, given the calibration data.

6) Ready entire network system for deployment, making as few as possible disconnects.
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Pre-Deployment Test Summary 

 

Temperature sensors data 

over a 20 day sampling 

period, showed a variation 

of 0.26 °C during in-water 

test (see Figures to the 

left). Sensors were allowed 

to equilibrate for several 

days submersed in the 

same water bucket. 

Strongest variations in 

measured temperatures 

between individual sensors 

occurred during the 

shallowest slope in of 

measurements of 

temperature over time.  

Variations of individual 

sensors of the mean 

temperature will be 

calculated to provide 

individual offsets for each 

of the sensors. 
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Stats for 18 individual RBR Temp sensors, including deviation of average mean over all sensor average. 

 

TR1A 
Temp 
1 

TR1A 
Temp 
2 

TR1B 
Temp 
1 

TR1B 
Temp 
2 

TR1C 
Temp 
2 

TR2A 
Temp 
1 

TR2A 
Temp 
2 

TR2B 
Temp 
1 

TR2C 
Temp 
1 

TR2C 
Temp 
2 

TR3A 
Temp 
1 

TR3A 
Temp 
2 

TR3B 
Temp 
1 

TR3B 
Temp 
2 

TR3C 
Temp 
2 

TR2B 
Temp 
2 

TR1C 
Temp 
1 

TR3C 
Temp 
1 

Average 
Temp 
over all 
sensors 

N 1346 1344 1344 1344 1344 1344 1344 1344 1344 1344 1341 1344 1344 1344 1344 1344 1341 1259  

N Missing 2 4 4 4 4 4 4 4 4 4 7 4 4 4 4 4 7 89  

Mean 26.10 26.13 26.14 26.20 26.20 26.11 26.11 26.10 26.10 26.12 26.10 26.13 26.10 26.11 26.10 26.10 26.11 26.07 26.12 

Deviation from Average Mean 0.02 -0.02 -0.02 -0.08 -0.08 0.01 0.01 0.02 0.02 0.00 0.02 -0.01 0.02 0.01 0.02 0.02 0.00 0.04   

Min 23.11 23.15 23.16 23.21 23.27 23.17 23.13 23.14 23.12 23.14 23.10 23.13 23.12 23.11 23.10 23.11 23.15 23.15 23.14 

Deviation from Average Min 0.03 -0.01 -0.02 -0.06 -0.13 -0.03 0.01 0.00 0.02 0.00 0.04 0.02 0.03 0.04 0.05 0.03 -0.01 -0.01   

Max 28.36 28.40 28.45 28.49 28.47 28.37 28.38 28.37 28.34 28.38 28.42 28.46 28.36 28.39 28.37 28.37 28.36 28.34 28.39 

Deviation from Average MAX 0.03 -0.01 -0.05 -0.10 -0.07 0.02 0.01 0.02 0.06 0.02 -0.03 -0.07 0.03 0.01 0.02 0.03 0.03 0.05   

Range 5.25 5.25 5.29 5.28 5.20 5.20 5.25 5.23 5.21 5.24 5.32 5.34 5.25 5.28 5.27 5.25 5.21 5.19  

CV 4.73 4.74 4.74 4.74 4.69 4.72 4.74 4.74 4.69 4.70 4.74 4.79 4.74 4.76 4.76 4.73 4.69 4.71  

Median 26.41 26.45 26.46 26.52 26.50 26.42 26.42 26.41 26.40 26.42 26.41 26.45 26.42 26.42 26.41 26.42 26.42 26.39  

Geometric Mean 26.07 26.11 26.11 26.17 26.17 26.08 26.08 26.07 26.07 26.09 26.07 26.10 26.07 26.08 26.07 26.07 26.09 26.05  

Interquartile Range 1.86 1.86 1.87 1.87 1.86 1.86 1.86 1.86 1.85 1.87 1.86 1.87 1.85 1.86 1.86 1.87 1.86 1.87  

Quantiles90 27.52 27.57 27.57 27.63 27.62 27.53 27.53 27.53 27.52 27.54 27.52 27.55 27.52 27.54 27.53 27.52 27.53 27.48  
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FIELD INTEGRATION TEST (FIT): 

Re-assembled Network System will be deployed in multiple phases  

 

1) Phase 1 is the deployment of the TRBM and the surface USM-R2 buoy with its anchors. 

2) Phase 2 will utilize marker buoys deployed by a small surface vessel at predetermined 

distances to the location of the TRBM.  

3) Once the marker buoys are deployed, individual node point anchors with sensor electronics 

attached to them will be deployed and connections to the node will be established by divers. 

4) When completely assembled, a final test will be performed to confirm operational status of 

the Network System. 

▪ Test Wi-Fi connectivity with surface buoy 

▪ Test remote download of data via cell network from buoy 

PHASE 1 (AFTER DEPLOYMENT OF NEXSENS CB-650 SURFACE DATA BUOY AND TRBM): 

Establish buoy communications: The buoy is deployed after powering the system by switching 

the “Power” button on the buoy to “ON” position. The cellular network takes few (2 to 5) 

minutes to startup and establish the cellular connection. Then, after the buoy is deployed, a 

work laptop is connected to the buoy via Wi-Fi and cellular network. Once connected to the 

buoy, access the modem IP address and enter the username and password. Close and Open 

the I/O #1 and wait 50 seconds. Access VAK (The buoy Data Acquisition system): Enter 

http://<modem_ip>:4201. Once connected to VAK, press the Prevent Shutdown button to 

prevent it to enter sleep mode. In the Home Page, check the logs for any error messages. 

Evaluate data communication functionality: Once the buoy is connected to a work laptop, each 

sensor is turned on one after another. Live charts menu is used to observe the data stream 

from the sensor that is turned on. Access the Live Charts menu and select the instrument 

from the Measurement dropdown menu. Click Get Values to fetch the received data from 

that particular sensor. Do it for all the sensors and check for any errors. 

Evaluate observations data from the buoy: Make connection to the OceanCube server and 

access the Grafana page. Observe the data transmitted by the buoy to the database on 

corresponding Grafana dashboards for few data cycles. Check each corresponding dashboard 

of the sensors equipped on the buoy for any erroneous activity. The buoy is equipped with 

weather station, wind sensor and tide sensor. 

Evaluate real time hydrophone data: The hydrophone data is not visualized on Grafana. To 

access the hydrophone, use the hydrophone IP address. Turn on the hydrophone and view 

the live charts on the webpage for any errors. Monitor the hydrophone data for few data 

cycles. 

PHASE 2 (AFTER ALL NODE SENSOR MOORINGS HAVE BEEN DEPLOYED AND CONNECTED TO 

TRBM): 

Evaluate all sensor data in real time: While the whole network system is deployed and 

operational, monitor the health of the system by checking the observations data on Grafana 
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dashboards. Check for any intermittent and/or erroneous data reception. Use calibration 

certificates to check the quality and the measurement accuracy of the sensors.   

Evaluate data arrival at shore-based server: Monitor the through-put of the server and database 

while the network system is operational. Check if the power requirements of each sensor are 

within the safe limits by monitoring the “instrument Hub” dashboard of the corresponding 

sensor. Use “data transmitter” dashboard to make sure the data usage is within the bandwidth 

of the cellular modem. 

PERFORMANCE EVALUATION DURING FIRST WEEK AFTER FIELD DEPLOYMENT 

1) Evaluate weather data from buoy 

2) Evaluate real time ADCP data 

3) Evaluate real time hydrophone data 

4) Evaluate all sensor data in real time  

5) Evaluate data arrival at shore based server 

 

Figure 1: Assembled Network System during testing phase at the MRC. 

  



 

Network System Testing and Deployment Plan Page 10 of 55 

SYSTEM COMPONENTS: 

NEXSENS CB-650 SURFACE DATA BUOY 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: NexSens CB-650 Buoy Specifications 

Hull Dimensions 38 (96.52 cm) outside diameter; 22” (55.88 cm) tall 

Tower Dimensions 40” (101.60 cm) tall; 7/8 tubular 

Data Well Dimensions 10.3” (26.16 cm) inside diameter; 21.5” (54.61 cm) tall 

Weight 215 lbs. (97.52 kg) 

Buoyancy 650 lbs. (294.84 kg) 

Hull Material Cross-linked polyethylene foam with polyurea coating & stainless steel 

deck 

Tower /Hardware 

Material 

316 stainless steel 

Mooring Attachments 1 or 2 point with ¾” eyenuts  

Data are being transmitted by the buoy every 15 min. and transmitted to server at 

http://131.95.7.148:8888 

Figure 2: NexSens CB-650 Data Buoy Two-Point mooring setup 

Figure 3: Surface Data Buoy 
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INTEGRATED SENSORS 

Vaisala WINDCAP © Ultrasonic Wind Sensor Series WMT700 (at Instrument Hub Buoy: 

WMT700) 

Recorded Data: 

1. wind_speed_avg 

2. wind_speed_max 

3. wind_speed_min 

4. wind_direction_avg 

5. wind_direction_min 

6. wind_direction_max 

Vaisala Weather Transmitter WXT534 (at Instrument Hub Buoy: WXT534) 

Recorded Data: 

1. wind_speed_avg 

2. wind_speed_max 

3. wind_speed_min 

4. wind_direction_avg 

5. wind_direction_min 

6. wind_direction_max 

7. air_temperature 

8. air_humidity 

9. air_pressure 

10. rain_accumulation 

11. rain_duration 

12. rain_intensity 

13. hail_accumulation 

14. hail_duration 

15. hail_intensity 

Seaview Wave Sensor SVS-603  

Recorded Data: 

1. Heading 

2. wave_height 

3. dominant_period 

4. dominant_period_FW 

5. dominant_period_TW 

6. wave_direction 

7. max_wave_height 

8. max_wave_period 

9. angle_roll 

10. angle_pitch 

11. date_time 

Figure 4: Vaisala WINDCAP 

WMT700 

Figure 5: Vaisala Weather Transmitter 

WXT534 

Figure 6: Seaview Wave Sensor SVS-603 
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Solar Charge Controller Renogy Rover 

Recorded Data: 

1. charging_status 

2. load_power 

3. load_current 

4. load_voltage 

5. solar_power 

6. solar_voltage 

7. solar_current 

8. battery_voltage 

9. battery_percentage 

10. battery_temperature 

11. controller_temperature 

12. charging_amp_hours_today 

13. discharging_amp_hours_today 

14. power_generation_today 

TRAWL RESISTANT BOTTOM MOUNT (TRBM) BY MOORING SYSTEMS, INC. 

General Purpose TRBM Specifications 

 

 

 

 

 

Table 2: General Purpose TRBM Specifications 

Cover Material 3/8” (9.5 mm) Urethane 

Base Material 1” (25.4 mm) Fiberglass 

Gimbaled Mount Molded Urethane Ring 

Fasteners 316 Stainless 

Length 70” (1775 mm) 

Width 50” (1270 mm) 

Height (outside) 22” (558 mm) 

Height (inside) 19” (480 mm) 

Weight in Air 132 lbs. (60 kg) empty 

Weight in Water 50 lbs. (23 kg) empty 

Figure 8: General Purpose Trawl Resistant 

Bottom Mount (Mooring Systems Inc.) 

Figure 7: Solar Charge Controller 

Renogy Rover 
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INSTRUMENT HUB TRBM 

Nortek ADCP 

Recorded Data: 

1. sound_speed 

2. heading 

3. pitch 

4. roll 

5. pressure 

6. temperature 

 

RBRcoda³ D Tide Sensor (at Instrument Hub TRBM: Tidal Sensor") 

Recorded Data: 

1. pressure 

 

 

OCEAN SONICS LTD ICLISTEN HYDROPHONE MODEL RB9-ETH, S/N 6126 

 

 

 

TEMPERATURE NODE SETUP: 

A total of 9 small moorings, each with 2 RBRCoda3-T sensors, connected to the central node 

computer in the TRBM via a single junction box located on the anchor.  

Three of these moorings are combined in each of the three arms extending outward from the TRBM 

Node located at the center (see Figure 6 below). 

Figure 9: Nortek ADCP 

Figure 10: RBRcoda³ D Tide Sensor 

Figure 11: ICLISTEN HYDROPHONE 
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Table 3:RBRCoda3 T Temperature Sensor 

 

  
Sensor S/N 

Sample 

Interval 

(Seconds) 

Sample 

period 

(cycles 

per 

hour) 

TR-A-1-1 205778 10 5 

TR-A-1-2 205766 10 5 

TR-A-2-1 205768 10 5 

TR-A-2-2 205770 10 5 

TR-A-3-1 205779 10 5 

TR-A-3-2 205764 10 5 

TR-B-1-1 205772 10 5 

TR-B-1-2 205773 10 5 

TR-B-2-1 205769 10 5 

TR-B-2-2 205762 10 5 

TR-B-3-1 205771 10 5 

TR-B-3-2 205777 10 5 

TR-C-1-1 207219 10 5 

TR-C-1-2 205775 10 5 

TR-C-2-1 205767 10 5 

TR-C-2-2 205763 10 5 

TR-C-3-1 207220 10 5 

TR-C-3-2 205765 10 5 

Figure 12: Temperature Node. 
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CTD NODE SETUP: 

Two moorings, each equipped with a RBRconcerto3-C.T.D. multi channel data logger are part of 

the Network System Setup. CTD-A and CTD-B, each a single mooring with 1 CTD and at 

the base to the Node-Communications junction box, connected by cable to the TRBM.  

 

 

 

 

Recorded Data: 

1. Conductivity 

2. Temperature 

3. Pressure 

4. odo_temperature 

5. oxygen_concentration 

6. sea_pressure 

7. depth 

8. salinity 

9. speed_of_sound 

10. specific_conductivity 

11. oxygen_saturation 

 

  

Name Serial Number 

CTD-A 205781 

CTD-B 205782 

Figure 13:CTD Node wit RBR CTD.  
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Figure 14: Planned Network System Deployment Layout after completed Phase 2. 
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Deployment Plan 

M/V Tyson B 

August 23 to August 27- 2021 

1) Network system will be deployed north of Cat Island as part of a mooring deployment 

and recovery cruise 

 

8/23/2021  MOBILIZATION AFTER 8AM IN GPT HARBOR. 

   Network-array surface buoy, two concrete anchors (500lbs each),  

   TRBM and  

   4 safety buoys with 4 truck brake drum anchors (one drum per buoy). 

   Surface Marker buoys to mark node 

After loading transit to Cat Island Deployment site  

Deployment order:  

Surface Buoy    30° 15.65998' N, 89° 4.80392' W 

Network Array TRBM   30° 15.65998' N, 89° 4.80392' W 

Network Array Safety Buoy 1   30° 15.65998' N, 89° 4.80392' W 

Network Array Safety Buoy 2  30° 15.68701' N, 89° 4.77271' W 

Network Array Safety Buoy 3  30° 15.63271' N, 89° 4.77271' W 

Network Array Safety Buoy 4  30° 15.63294' N, 89° 4.83523' W 

 

4 lifts within reach of crane (20m distance from each other, Tyson B crane has a 39m reach, with 

8,000 lbs capacity at full extension) 
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Suggested order of deployment: 

        1. concrete anchor #1 

        2. surface buoy  

        3. concrete anchor #2 

        4. TRBM /Node 

We will mark the location of TRBM with a surface float to mark its position and to allow the diver 

an easy descent to the TRBM to connect the cables to the individual sensors. 

4 additional lifts of safety moorings at 50m distance to TRBM, 1 truck brake drum anchor per 

mooring, those can be "man-handled" 

During Phase 2 the small anchors with the temp and CTD sensors will be placed and connected by 

divers to the TRBM 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX OF CALIBRATION DATA SHEETS 
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