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[MBARI Tex Mission Plan]
	MISSION PLAN

	Customer:

	MBARI – Thom Maughan
	Op Area & Wave Gliders:
	Monterey Bay, within 20 miles of Moss Landing

	Mission Date Range:
	May 15,2013 – Jun 30, 2013 (includes testing)
	Broad Mission Description:
	Integration test of the ‘communication hotspot’, testing waveglider acoustic location for AUV docking.

	Primary Client Contact Info:
	Thom Maughan
[tm@mbari.org]
[831-775-1865]

	LR Program Manager:
	?

	LR Account Representative:
	Jamie Griffith
[email@domain.com]
[phone]
	LR WGOC Director:
	John Appelgren
john.appelgren@liquidr.com
+1 408.636.4260

	Project Team: 

	Thom Maughan, Project Mgr, Software Eng, WG Ops, MBARI, tm@mbari.org, 831-775-1865
Paul Coenen, Electro-Mech Tech, WG Ops, RV Paragon Captain,
[name – title – company – contact info]
[name – title – company – contact info]
[name – title – company – contact info]
[name – title – company – contact info]
	Deployment 
(LR Resources):
	Thom Maughan, Paul Coenen (MBARI)
[email@domain.com]
[805-245-4890 thom’s cell, text preferred]


	
	
	Local Authorities:
	[national agency – contact info]
[local agency – contact info]

	
MISSION SCHEDULE

	
	Date
	Port
	Vessel

	Sortie 1 (launch)
	130605
	Moss Landing, California
	Sheila B, captain tbd (Brian Kieft as contact)

	Sortie 2(recover)
	130606
	Moss Landing, California
	Sheila B, captain tbd (Brian Kieft as contact)

	
	
	
	

	Sortie 2 (launch):
	130611
	Moss Landing, California
	RV Paragon, Paul Coenen, captain

	Sortie 2 (recover):
	130617
	Moss Landing, California
	RV Paragon, Paul Coenen,

	Sortie 3 (launch):
	130621
	Moss Landing, California
	RV Paragon, Paul Coenen

	Sortie 3 (recovery):
	130627
	Moss Landing, California
	RV Paragon, Paul Coenen

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
WAVE GLIDERS & WAVE GLIDER MANAGEMENT SYSTEM

	WGMS Org: 
	mbari.wgms.com

	Wave Gliders: 
	[name = ‘Tex’] [Tracker #87]; 
· See vehicle parameter for configuration/payload details

	WGMS Provisioning: 
	Submit request to LR Wave Glider Operations Center (opscenter@liquidr.com)
· User name, email address, phone#, & LR Account Representative authorization required




	
VEHICLE PARAMETERS

	WG1 - Configuration/Payload Sensors

	Glider Name:
	AIS
	Wx
	WS
	Light
	Flag
	Color
	RDF Top (mhz)
	RDF Bottom (mhz)
	Unique ID
	Security Manifest

	Tex
	Y
	Y
	Y
	Y
	Y
	Y
	151.635
	151.623
	65E51C59
	YN

	
	
	weatherstation
	Speed sensor
	
	
	
	
	
	
	

	Tracker Name:
	Shout Nano
	Track Report Freq.:
	[24] hours

	Device Details:
	Address:  Hex  & Dec
	Port: PL1/2/3
	Sub PL Pwr (Y/N)

	Aft Payload SMC and GPCTD
	0x####  (####)          
	PL1
	YN

	Active Radar Reflector
	0x####  (####);          
	PL2
	YN

	Communication Hotspot in forward payload bay
	0x####  (####); 
	PL3
	YN

	  Not Connected
	0x####  (####)          
	AUX Pwr
	YN

	Payload Duty Cycle Operational Notes:   Ballast weight will be added to the aft payload box to compensate


	WG2 - Configuration/Payload Devices

	Glider Name:
	AIS
	Wx
	WS
	Light
	Flag
	Color
	RDF Top (mhz)
	RDF Bottom (mhz)
	Unique ID
	Security Manifest

	[name]
	YN
	YN
	YN
	YN
	YN
	
	###.###
	###.###
	########
	YN

	Tracker Name:
	[name]
	Track Report Freq.:
	[##] hours

	Device Details:
	Address:  Hex  & Dec
	Port: PL1/2/3
	Sub PL Pwr (Y/N)

	[device name]
	0x####  (####)          
	#
	YN

	[device name]
	0x####  (####)          
	#
	YN

	[device name]
	0x####  (####); Unique name
	#
	YN

	[device name]
	0x####  (####)          
	#
	YN

	Payload Duty Cycle Operational Notes: [if any]


	WG3 - Configuration/Payload Sensors

	Glider Name:
	AIS
	Wx
	WS
	Light
	Flag
	Color
	RDF Top (mhz)
	RDF Bottom (mhz)
	Unique ID
	Security Manifest

	[name]
	YN
	YN
	YN
	YN
	YN
	
	###.###
	###.###
	########
	YN

	Tracker Name:
	[name]
	Track Report Freq.:
	[##] hours

	Device Details:
	Address:  Hex  & Dec
	Port: PL1/2/3
	Sub PL Pwr (Y/N)

	[device name]
	0x####  (####)          
	#
	YN

	[device name]
	0x####  (####)          
	#
	YN

	[device name]
	0x####  (####); Unique name
	#
	YN

	[device name]
	0x####  (####)          
	#
	YN

	Payload Duty Cycle Operational Notes: [if any]


	Details of devices listed above:
	Sensors
	Make and model
	Function

	Fluorometer and Backscatter sensor
	Wetlabs ECOBB2F
	Fluorometer and Backscatter sensor for chlorophyll and turbidity-like measurements








	MISSION OBJECTIVES

	Aim: 
Sortie 1:    Tex will have an acoustic navigation beacon attached to the sub.  The MBARI LRAUV will be locating and tracking the Beacon on Tex.  Tex deployed in the vicinity of 36.815, -121.826 (different from the standard launch and recovery spot of 36.791,-121.835) on the morning of 6/5 by the RV Sheila B (RV Paragon is undergoing repairs).  Contact made with LRI ops before and after launch by Brian Kieft bkieft@mbari.org.   Tex will “Hold station at waypoint” (loiter) at 36.835, -121.850.

User interaction from MBARI (Brian Kieft) occasionally throughout the day commanding “follow fixed heading” of 300 degrees not to exceed 5km NW from above waypoint. MBARI users will likely run a reciprocal course back to the waypoint to hold station (loiter) and will not to pass to the SE of above waypoint. Clear coordination with opscenter will be maintained throughout any MBARI user interactions.

Calm weather recovery the morning of 6/6 or if weathered out on 6/7 
Sortie1 is contingent on final boat availability and approval to proceed by LR with a short notice plan change. Note that the Sheila is frequently used for WG &R. The Martin has also been used and may be out anyway so it will be our fallback. 

Sortie 2:  Launch and Recovery at 36.791,-121.835, contact to LR will be by Thom Maughan (tm@mbari.org) or Paul Coenen (coenen@mbari.org).  Deployment of Tex Waveglider with integrated WiFi Hotspot in forward payload bay connected to PAYLD3.   Radar Target enhancer is plugged into PAYLD2   This HotSpot will be used in coordination with the Dorado AUV which will be tended by the R/V Rachel Carson on June 12 and again on June 14 during the day from approx.. 8am to 3:30pm.   R/V Rachel Carson will be in proximity to Tex WG however we will have situational awareness of WG position and RV Rachel Carson and will be in contact with LR ops center to insure proper vehicle safety.      Changes in Tex waypoints on June 12 and June 14 will be managed by Mark Chaffey (chma@mbari.org).   
Waveglider Tex Mission Plan
June 10, 2013: Ballast the Waveglider in the test tank during the morning by adding weight to the aft payload box to offset the forward payload box.  Load the Waveglider and gear on the RV Paragon afternoon June 10, 2013
June 11, 2013 Launch Waveglider Tex from the RV Paragon or Shiela B at approx. 8:30am.   Tex will be in a loiter pattern at WG1 coordinates (see table below).   
Mark Chaffey will contact the Liquid Robotics Ops Center, 1-888-574-4574, or by opscenter@liquidr.com  if the loiter position needs to change
There will be at times (June 12 and June 14) close quarter operations between the RV Rachel Carson (has AIS) and the Waveglider Tex and this is intentional.   Waveglider will be monitored visually and/or by radar.   MBARI requests that Liquid Robotics does not take evasive maneuvers with respect to the RV Rachel Carson.
The RV Paragon position is not reported via AIS, however it has a tracker on it and can be seen at odss.mbari.org
An AUV will be in operation in proximity to the Waveglider and will be used in the communications testing on June 12 and June14.   AUV waypoints are shown in the table below.
Waveglider Tex recovery is planned on the morning around 9:00am 17 June 2013, contingency recovery plan is 9:00am 18 June 2013.
Cruise navigation waypoints:
Wave Glider loiter waypoint (waypoint  WG1), note: the alternate position may be used depending on the location of the salmon and squid fishing fleets.
AUV track starting point (waypoint AUV1A).
AUV track ending point (waypoint AUV1G).
Alternate Wave Glider loiter waypoint (waypoint WG2).
Alternate AUV track starting point (waypoint AUV2A).
Alternate AUV track ending point (waypoint AUV2G).


HotSpot Cruise Waypoints	 
Name	Latitude	Longitude	Notes
WG1	 36°46'00.00"N	121°52'00.00"W	Wave Glider loitering waypoint
WGR1 	 36.791	-121.835 	Waveglider recovery loiter waypoint 
AUV1A	 36°44'00.00"N	121°52'15.00"W	Starting AUV position 2 nm south of WG.
AUV1B	 36°45'00.00"N	121°52'15.00"W	1 nm south of WG waypoint
AUV1C	 36°45'30.00"N	121°52'15.00"W	0.5 nm south of WG waypoint
AUV1D	 36°46'00.00"N	121°52'15.00"W	463 meters west of WG waypoint
AUV1E	 36°46'30.00"N	121°52'15.00"W	0.5 nm north of WG waypoint
AUV1F	 36°47'00.00"N	121°52'15.00"W	1 nm north of WG waypoint
AUV1G	 36°48'00.00"N	121°52'15.00"W	Ending AUV position 2 nm north of WG.
			
Alternate HotSpot Cruise Waypoints	In case of salmon fleet interference with above
Name	Latitude	Longitude	Notes
WG2	36°44'00.00"N	121°53'30.00"W	Wave Glider loitering waypoint
AUV2A	36°42'00.00"N	121°53'45.00"W	Starting AUV position 2 nm south of WG.
AUV2B	36°43'00.00"N	121°53'45.00"W	1 nm south of WG waypoint
AUV2C	36°43'30.00"N	121°53'45.00"W	0.5 nm south of WG waypoint
AUV2D	36°44'00.00"N	121°53'45.00"W	463 meters west of WG waypoint
AUV2E	36°44'30.00"N	121°53'45.00"W	0.5 nm north of WG waypoint
AUV2F	36°45'00.00"N	121°53'45.00"W	1 nm north of WG waypoint
      AUV2G	36°46'00.00"N	121°53'45.00"W	Ending AUV position 2 nm north of WG.

Sortie 3:
[bookmark: _GoBack]A follow on to Sortie 1:   Launch and Recovery at 36.791,-121.835, contact to LR will be by Thom Maughan (tm@mbari.org) or Paul Coenen (coenen@mbari.org).     Launch is planned for June 20 (dependent on RV Paragon availability).   Tex will loiter at 36.835, -121.850.   Operations with LRAUV are June 24-27 with course changes from MBARI to LR by Brian Kieft..   Recovery on 28th.   
Background: [narrative].
Study Area: Monterey Bay operating over the Canyon out of the way of nominal ship traffic between former M0 mooring location and M1 mooring location.
Deployment: [narrative with vicinity coordinates].
Sorties: Make best speed following systems validation to tasks:
1. [narrative with detailed coordinates].
2. [narrative with detailed coordinates].
3. [narrative with detailed coordinates].
Recovery: Make best speed following tasks to loiter area (vicinity coordinates).

	
DELIVERABLES

	Mission Plan Authorization: [operational risk assessment; executive authorization to proceed] 
LR Field Resource Logistics: [as may be applicable].
Pre-Launch: Core systems, sensor calibration verification, Ops and safety review preceding each sortie.
Training: [as may be applicable].
Vessel Readiness: Minimum hoisting specs (130 kg nominal weight in air; hoisting forces to recover will be higher; recovery typically done in two lifts… float, and then glider; each weighs ~65 kg (configuration dependent).
Acceptance Tests: [as may be applicable].
Freight Forwarding Logistics: [as may be applicable].
Field Replaceable Units (FRUs/Spares): [as may be applicable].
Proposed Sea Trials: [as may be applicable].
Data: [as may be applicable].
Reports: Post-deployment; mission operations; post-recovery.
· Post-deployment - authored by LR deployment resource; delivered to WGOC; mission case appended to; distributed to Field Operations (expanded distribution to effect quality improvement initiatives).
· Mission operations - weekly reports authored by WGOC and Field Operations distributed to LR program manager by 12:00pm UTC every Monday; LR program manager distributes consolidated report to client.
· Post-recovery - authored by LR recovery resource; delivered to WGOC; mission case appended to; distributed to Field Operations (expanded distribution to effect quality improvement initiatives).
Communications: Use of Project Team roster indicated in opening section.
· In case of an emergency refer to the emergency escalation diagram on the last page.
WGMS offices (Wave Glider Operations Center): LR HQ in Sunnyvale will pilot Wave Glider and update Mission Plan as necessary. Sr. LR Field Tech may pilot Wave Glider on location. 
Sortie 1: [narrative]. Objectives/Goals:  
· [narrative].
· [narrative].
Post-Recovery: Perform SL1 inspection and servicing requirements, drive resulting continuous improvement initiatives, and stage for next mission.

	

COURSE ARCHETECTURE

	Overall Operating Area:
[insert]

	Close-Ups - Task Areas or Other Points of Interest:
[insert]
 (Prospect Area with Surface Expressions and Hold-Station Positions)
[insert]
(Wave Glider Courses)
[insert]    

	
OPERATIONAL AREA DESCRIPTION

	Loiter Areas: Operating areas for deployment, vehicle performance and sensor correlative data observations, and recovery operations.
Transit Lanes: Swim lanes between operating areas circumventing hazards to navigation.
· Shipping safety fairways intersecting transit lanes traversed under heightened observation.
· Transit lanes established at >1nm distance from known hazards to navigation where possible.
Operation Polygons: Defined operational areas structured within a Wave Glider to notify pilots of “out-of-bounds” operating conditions.
· Inclusion boundaries alert pilots of unplanned operating area departures. Containment boundaries typically established during near shore or known hazard operations.
· Exclusion boundaries alert pilots of unplanned encroachment of undesired operating areas. 
· Buoy station boundaries established at published watch circles (minimum safe operating distance). Unspecified watch circles established at radius equivalent to buoy depth.
· Other surface expression boundaries (i.e., platforms) established at 1nm radius.
· Wave Glider operations in less than 10 fathoms of water are avoided.
· Exclusion boundaries established when course intersects Shipping Safety Fairways to alert pilots for heightened awareness.




	ENVIRONMENTAL

	Bathymetry: [narrative].
Wind/Waves: [narrative].
Currents/Eddies: [narrative].
Tides: [narrative].
Solar Availability: [narrative].

	POTENTIAL ISSUES / CONCERNS

	Known Hazards to Navigation: [narrative].
Vessel Traffic: Vessel traffic alerts derived through Wave Glider equipped AIS receiver enables evasive piloting maneuvers. Encounters with non-AIS transmitting vessels aided by Wave Glider equipped active radar reflection. [narrative].
Environmental: As cited above.

	
PILOTING TASKS

	Things To Look For:
	Probable Response:
	When to Escalate:

	· Event Notifications
	· Navigate (evasion, drift management); observe power management criteria; take corrective action; report accordingly
	· Unsafe operation conditions
· Course change required 

	· Power Management
	· Camera: NA
· Light: Launch/recovery/emergency use only
· Telemetry: 5min standard, 10min (250wh), 15min (200wh - auto adjust controlled), 20min (150wh), 30min (100wh)
· Water Speed Sensor: Off at 250wh
· Payloads: Adj sample rate, or off at <200wh
· Weather Station: Off at 150wh
· AIS and radar Target Enhancer: Off at 100wh
· At 100wh consider positioning glider in area of greatest sea-room in the event of power loss/drift state.
* Restore power in reverse order +25wh (Increase thresholds by 100Wh when entering periods of deteriorating weather forecasts)
	· Notify Program Manager if total available power reaches 300Wh
· If course change required

	RISK ASSESSMENT

	Refer to Wave Glider Risk Assessment addendum.

	EMERGENCY EQUIPMENT RETREIVAL

	If escalation warrants emergency retrieval of a Wave Glider, Marine Operations is engaged to coordinate search and recovery operations.


	RESOURCES

	For access to mission monitoring and piloting resources, please contact the Liquid Robotics Wave Glider Operations Center at +1 408. 636.4205, or email opscenter@liquidr.com. 


	AUTHORIZATIONS

	Sales Engineer:
Program Manager:
VP Sales:
	WGOC Director: 
VP Operations:
Chief Operations Officer:




"CONFIDENTIALITY NOTICE: This report and any attachments contain information from Liquid Robotics, Inc., and are intended solely for the use of the named recipient or recipient's employer and affiliates (collectively the "Recipient"). The contents of this report are intended to be covered by any non-disclosure agreement(s) signed between LRI and the Recipient as "Confidential/Proprietary Information" and any dissemination of this report to anyone other than the Recipient is strictly prohibited. If you are not the intended Recipient, you are prohibited from any further viewing of this report or any attachments or from making any use of the report or attachments. If you believe you have received this report or access to this report in error, please notify Liquid Robotics, Inc. immediately at 650-493-6300 or legal@liquidr.com."



	
APPENDIX

	Related Workflow:
Build to Operations






	Mission Planning Logistics




	Day to Day Interfaces

LR
[client]

Onshore
Offshore
John Appelgren
Wave Glider Operations Center
[name]
Operations Support Manager
[name]
VP Operations Manager
[name]
[title]

Daily ops & routine reporting etc.
[vessel]
Party Manager
Chief Navigator
Navigation Department
Mission Support Specialists
Wave Glider Operations Center

[name]
[title]



Emergency Escalation






On shore Client Management
John Appelgren
Wave Glider Operations Center

Mission Support Specialists
Wave Glider Operations Center

[vessel]
Navigation Department
[name]
Operations Support Manager

Emergency
[name]
[client - title]

[name]
LR - VP Operations Manager

[name]
[client - title]
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