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Long-Term Autonomous Power 
St ti G lStation Goals

• Manageable deployment & Scalable design.
• 100 200 watts (for 3 holes.)
• Continuous operation.
• 24-7-365 health monitoring.
• Orderly hibernation and restart in case of 

i d t f ilwind outage or failure.
• 2-person Deployment.

Minimal maintenance (max=annual)• Minimal maintenance (max=annual).
• Long lifetime (>= 5 yrs).



Challengesg
• Low wind availability, especially in Austral 

summersummer.
• Gaps in wind.
• No photovoltaic capability in Austral 

winter.
• Temperatures to -80C 
• FORTUNATELY:FORTUNATELY:

– Sun & wind are complementary
– Wind from nearly constant directionWind from nearly constant direction



Averages (1993-2009)



Typical Annual Wind Speed



Typical Month



Gaps



Evaluating Previous ExperiencesEvaluating Previous Experiences

• Plateau experience is relevant; margin p ; g
experience is not.

• AGO:  Automatic Geophysical Observatories
– Relatively high power requirement

• ARRO:  Related to AGO
• UNAVCO: 

– Low Power
– Mostly GPS monitoring



Recent 
installations use 
AWP 3.6 1kW 
turbines plus 4 
solar panelssolar panels.

Melville, 2008 
PTC





LessonsLessons
• Points of failure:

B i ( l i h Cl C)– Bearings (replace with Class C)
– Lubricants (use low temp lubricants)
– Procurement problems (AWP not a dependable source)

Power Connections– Power Connections
• Power requirements much greater than for ARA

Contacts:
• Engineering:  Bob Melville (bobmelville1@gmail.com)
• PI:  Al Weatherwax (aweatherwax@siena.edu, 

www antarcticspacescience org)www.antarcticspacescience.org)

• Status plots:  http://yspace.augsburg.edu/ago/, 
http://www.polar.umd.edu/ago.html



UNAVCO Locations

Successful 
stations on 
Plateau
SPUD (• SPUD (near 
Pole)

• REC1REC1
• REC2









SPUD -- Last 12 months



REC2 – last 12 months



UNAVCO Lessons
• Points of failure in past years

Bearings– Bearings
– Lubricants
– Infant mortality

• Successes:  Aerogen 4-based operated through 
winter at S.P. and Recovery Lakes (2).

• Plateau recommendations available forPlateau recommendations available for 
lubricants, PhotoVoltaics, boxes, insulation, 
batteries, etc.
Will learn more at Polar Technology• Will learn more at Polar Technology 
Conference, Boulder



ARA 2010-’11 GoalsARA 2010 11 Goals
• Test candidate turbines.
• Look for rf interference.
• Evaluate a PhotoVoltaic systemEvaluate a PhotoVoltaic system.
• Monitor environmental and operational 

parametersparameters 
• Test independent health-monitoring 

tsystem.



Notes from ARRO Report, 2006

Began a study of a selection ofBegan a study of a selection of 
turbines.

They found Rutland to cut in 
quickest.  Windside, Whisper not q , p
usable.  AWG  became available 
and comparisons ended.

Ampair also under p
consideration.

Marlec Rutland fm1803-2:  1.8m, 36kg

Marlec Rutland 910-3F:  0.91m, 17kg

Forgen 1000 used by UNAVCO pre-2009.  Vertical axis style.Aerogen 6: 1.221m 16kg



2010 Turbine Installations2010 Turbine Installations
• Candidates TBD based on AGO/ ARRO/ 

UNAVCO experiences.p
• Possibly Aerogen 6, Rutland 910-3:

– 6-8 blades, optimized for low-wind.
N f li t– Non-furling types.

• Modifications:
– C3 (loose) bearings( ) g
– Low Temperature greases per recommendations.
– No furling mechanism.

• Install mast on a hinged plate with guy wires• Install mast on a hinged plate with guy wires.
• Location(s):  TBD



Test for rf interference
• Expected sources:

– Aerogen 6 is brushless; slip-rings to beAerogen 6 is brushless; slip rings to be 
removed.

– Rutland “89/336/EEC compliance ensures noRutland 89/336/EEC compliance ensures no 
radiated interference.”

– Wind-generated emi.g
• Rf detection:  

SATRA detectors?– SATRA detectors?  
– Testbed detector? 

RICE? (Turbine near ICL; e o link to MAPO )– RICE?  (Turbine near ICL; e-o link to MAPO.)





Photovoltaic

• One site only, to determine power 
density, possibly to test power y, p y p
controller.

• Use Sharp devices proven by UNAVCOUse Sharp devices proven by UNAVCO 
with UNAVCO structure design.



Health Monitoring System 
(HMS) Monitoring System(HMS) Monitoring System

• Very low power; in future, implement
as a meshas a mesh.

• Independent of Super-Cluster
comms.

• Will run on a dedicated battery.
• Meteorological measurements with solid-state 

Vaisala moduleVaisala module.
• Measure meteorological and power parameters 

at 10-min intervals.  (Anything else?)( y g )
• Data Handling:

– Telemeter to ICL via low-power 900MHz Zigbee.
Stored in flash memory– Stored in flash memory.

– Possibly send data through a surface quad.



Power StoragePower Storage
• Probably 2 SLA batteries per stationy p

– One with dummy load.
– One to run zigbee comms.g

• For this season, a simple power control 
systemsystem.

• Plan to use UNAVCO-style equipment 
box buriedbox, buried.



Storage Controllerg
• Must monitor charging

R t t t (10 i t l ) t H lth– Report status (10s intervals) to Health 
Monitor System (HMS)
No o er charging– No over-charging

– Shut down system if batteries get low.  
Orderly startup when power returnsOrderly startup when power returns.

• Monitor Instrumentation Box
– Warm before charge
– Switch to external sink if warm.



Data Comms NotesData Comms Notes
• Options:

– 900 MHz
– Laser

• Plan 900 MHz (900-928) with separate 
frequencies for the first 7 channels.  q
(Maybe extend freq. range in future?)

• Use Yagis pointed toward 1 or moreUse Yagis, pointed toward 1 or more 
receivers.



Today’s ‘10-’11 Questions

• Where to place turbines
• How to look for emi from turbines (orHow to look for emi from turbines (or 

turbine structures)
• Where to place Zigbee antenna (and• Where to place Zigbee antenna (and 

penetrate ICL)


