
Seismic station 
power



Climate
Coastal 

Temperate Rain forests 
Rain shadow zones 

Simi arid zones 
Alpine climate 

Conifer trees



Alpine Sesimic 
stations

Constrained by visual impacts in 
parks.  

Snow levels 
Lots of solar above 6k feet. 

Weather is primarily below 6k feet. 



Hi Mt Seismic





Low land Seismic
Post and power







Prepping a TA site



Lowland Seismic



TA site



Desert Installation
DOE, fire related funding







Where did we come from and where are we going
Our beginings originated with analog systems and calculated PV power systems. 

Meaning our budgets were less and solar was expensive.  



Analog
 



Aircell pack, SLA, wire management issues. 
1 Watt station



What has changed
• Standards;  build standards, Scalability. 

• Minimum Solar watts, Minimum amphours, grounding 
standards, site design management. 

• Creating time 

• PV efficiency 

• Solar controller efficiency 

• Batteries,,,, Still pretty much the same. When relating to 
PNSN seismic stations. 





Upgrades, Upgrades
• Eye on EEW 

• Station run time expectations.  

• Significant funding increase for upgrades and new stations 

• We ask manufactures for lower power instruments  

• Manufactures were slow to respond to lower power needs. 

• In the mean time we engineer our power systems to support high 
power consumption. 

• Manufactures catch up with low power system.





Our first Swingset build
Steel pipe, one solar panel, Steel enclosure, Heat issues







Our preferred battery
• We’re still using the same batteries we 

did in 2010. 

• We still build for nominal 10Watt station. 

• Why, energy density hasn’t increased for 
basic battery needs. Advancements have 
been made, but the advances don’t 
credit our basic seismic station needs.  

• They’re reliable, inexpensive, easy to 
install and easy to replace. Within 
lowland seismic. 

• Lowland Seismic doesn’t need to 
transport batteries on Helicopters for the 
most part. When we do transport 
batteries on  helicopters the deliver 
system works just fine.  

• Lithum? 



PV systems

• Solar panel efficiencies have increased. How much, depends on 
the context of the question and who you ask! 

• Solar panels cables have simplified.  

• Solar prices have continued to go down. The price of solar is 
now less of an issue than the structure needed to mount the 
panels.  

• Getting certification for solar systems might be a good idea.  

• Is anyone using higher efficiency panels?



Solar controllers

• Maximum Power Point Tracking vs PWM.  

• Taking advantage of higher PV voltages 

• SOH monitoring of the PV system 

• Flexible PV vs battery systems





Power ground

• Repeating grounding systems 

• Grounding is both a physical fundamental and a well 
understood component.  

• Understanding your grounding is equally important 
as the physical use of grounding.  

• Removing the problem before you as the question.  

• Single point grounding. 





Minicomputers



Xetawave Radios



Moxa switches



What was needed in our 
power systems

• We had to standardize.  

• The sheer number of stations being installed left little 
doubt we needed a standardized approach. 

• We needed someone to fabricate the power boards for 
us.  

• Power/solar/battery issues needed to be a thing of the 
past.  

• High quality installations that resulted in Low maintenance 
was a must. 

















BAND Voltage, ~2.5yr
The point is to “NOT” get close to the yellow line. 





CVO
CVO



Puerto Rico



Greg Steiner



Greg Steiner



Conclusion

• The dull drums of labor have removed the issue of 
power from our problem list.  

• The newer issue for the PNSN is Bandwidth, sample 
rate, seismic isolation, SOH monitoring, reaction to 
SOH monitoring data and its conclusions. 

• How can we advance our power systems? 



Engineering Shared Drive

• A shared drive that holds design work. 

• Work drawings. 

• Schmatics. 

• Protocals. 

• RFQ’s















 

Swingset Enclosure Build Standards 

 

Scope ​: 
 
The scope of Sec1 SwingSet Build is to relay the PNSN’s requirements for a pre installation fully 
constructed Swingset solar and power system.  
 
The purpose of this system is to provide a rigid solar system that will function the same over 30 
years.  
 
The Swingset is a unibody approach. The overall structure is dependent on all the structural 
components tying into each other to create a rigid body. This minimizes the vibration. Vibration 
can contribute to a noisy seismic station.  
 
Terms and Definitions: 

 

1) Swingset: Aluminum structure containing solar panels, Grounding, Communication surge 
protection, Solar conditioning, and an enclosure containing batteries.  

2) Stanchion: 2” ID aluminum pipe, either 2” sch40 or 2” conduit, typically used for 
mounting the solar panels, antenna, and enclosure.  

3) Nominally:  conduit, pipe, and sch40 all mean 2” ID, 2 3/8th” OD aluminum pipe. Two 
types of aluminum pipe can be used. Sch40 2” aluminum or 2” aluminum conduit.  

4) SS means Stainless Steel. 18-8 or better.  
5) x2 or x4 or x1pcs means the number of pieces involved with a task.  

 
Materials: 

 

1) All ¼-20 bolts Hex head screws will be 18-8 SS. 
2) All ¼” washers will be SS. 
3) All ¼” lock washers will be SS. 
4) All Aluminum pipe threads will have Anti-Seize placed on their threads.  
5) All ¼” Nuts will be brass. 
6) All pipe will be 2” 2A aluminum conduit. Or 2” sch40 Aluminum pipe (pre-cut to length). 
7) Any metal touching Aluminum is limited to SS, Bronze, Brass, or Galvanized metals. 

 
Swingset framing materials: 

 

1) 2A Rigid Aluminum Conduit. Or Sch40 pre-cut Aluminum 2” pipe. OD 2-⅜” 
2) All Aluminum pipe threads will have Anti-seize generously brushed on the pipe coupling 

threads, 360deg around threads. 

 


