
 



Solar Test Stand Report 
December 3rd, 2020 

Monthly Summary 
 

The 300W Solar Panel currently used in the stand to charge two 12 Volt 125 Ah AGM batteries ( Control 

Voltage:  12V – 14.8V, Series Control Voltage for 2 batteries:  24V – 29.6V ) has been reliably charging 

both STS-1 and STS-2 within the control voltage operating ranges. 

 

Figure 1:Weekly  STS 1 and STS 2 battery voltages.  

Since October 27th, 2020 we have replaced the STS-1 solar panel to match the 300W solar panel on STS-

2, and the day after the solar current and system current calculations have been corrected. 

 

Figure 2: STS 1 Charge Controller Brand A Characteristics  



 

Figure 3: STS 2 Charge Controller Brand B Characteristics  

“As you can see there is a slight dip overnight on both controllers 

STS 1 charge controller is: 24.49V (This corresponds to 60 to 65% state of charge) STS 2 charge controller 

is: 24.60V (This corresponds to 65 to 70% state of charge) 

State of Charge numbers are rough – I am still getting confirmation on our batteries. It depends on load 

conditions. 

The reason for the difference is for some reason the current drain on the STS 1 configured system 

increased from under 0.2A to 0.3A. I believe we added the camera a few days later so this would explain 

it. 

We will never get a true apple to apples comparison, but the charge controller seems to behave well. 

This testing was performed on batteries that were later found to be toward their end of life.”  

–  Trent Schatz 

Goals of the DLC were to simulate real world battery loading conditions in remote oilfield 

applications. Further improvements to the DLC testing system include a webpage to allow 

downloading graphical data from real world battery loading applications in the oilfield to the 

Solar Test Stand to simulate these situations and see how the system performs in our controlled 

environment, measure, evaluate, analyze and display the performance of the solar components 

being compared in our testing systems. 

In order to be able to realize our vision for our DLC testing solution we needed to be able to 

create a predictable way of setting various battery loads (100% - 0% ) on the system. Below is 

our second test at capturing the loading level set on the DLC to the amount of power it was 

drawing. Our initial tests were unsuccessful yielding non-linear, level to power relationships. 



 

Testing the DLC using SmartVue settings on Nov 25th, 2020, yielded a reasonably linear 

SmartVue setting (%) to Power (W) relationship. There are two grouping of points at each set 

level that correspond to the ON and OFF duty cycle power readings  

 

 

 

These are the results of the DLC test ran on 11-25-2020, it was a sunny day, the ‘SmartVue level 

vs. System Power’ graph looks very linear – there are high and low “x” values at each level 

corresponding to the on and off duty cycles.  

 

 

 

 



Purpose 
 

The Dycor Solar Test Stand (STS) was built to allow us to verify our theoretical solar power requirement 

calculations in a real-world environment, as well as allowing us to test different vendors panels, chargers 

and batteries. 

Methodology 
- Logging data since August 24th, 2020 

o Sampled every minute 

o Sitting on 230MB of data (.csv export) 

- Test Stand Latitude and coordinates, mounting angle (90 degrees)  

o Benefitting from not requiring removing snow 

 A mounting angle of 53 degrees would give the most theoretical power - 

installation angle being equal to location latitude, photovoltaic cells operating at 

maximum efficiency when orthogonal to solar irradiance 

 NAIT published study shown 90 degree angle mounts don’t suffer snow cover 

which drops solar panel output considerably unless cleared. 

o  

Figure 4: Stand Location 

o 53°30'37.5"N 113°24'49.1"W 

- Stand Photo: 



 

Figure 5: STS-1 Original Photo 

o Stand hardware list 

 Mast 

 Raspberry Pi with Pi Cam 

 Capturing pictures every hour sent to server 

 300 W Solar Panels: 

 Brand E and F 

 Free wave Radio: 

  https://www.freewave.com/products/zumlink-zumiq-additions/ 

 Network Switch 

 Batteries: 

 Brand C and D 

 Solar Chargers: 

 Brand A and B 

 Data taker: 

   https://www.dycor.com/products/data-loggers/datataker/ 

 

 

 

Figure 6: All the sensor values being sampled by dataTaker , shown on the website. 

https://www.freewave.com/products/zumlink-zumiq-additions/
https://www.dycor.com/products/data-loggers/datataker/


 Solar panel voltage 

 Battery voltage 

 Current draw 

 Light intensity 

 Met. Wind Speed 

 Met. Wind Direction 

 Met. Volts 

 Met. Internal Temperature 

 Met. Pressure kPa 

 Met. Wind Gust 

 Solar Ird 1 

 Solar Ird 2 

 Solar Current 

 Barometric Pressure 

 Pyranometer 

 RH 

 Outside Temperature RTD/K-Type 

 Panel Box Temperature RTD/K-Type 

 Box Temperature RTD 

 Data Taker Internal Temperature 

 SmartVue: 

 https://www.dycor.com/products/smartvue-data-logger/ 

 Controls Dynamic Load Controller 

 Data transmitted over Modbus TCP to Server 

 Server has website (https://stsweb.dycor.net) providing real time data 

 Historical Graphs  

o Daily 

o 7 day weekly 

 Load Controller Configuration page 

o Load level (%) 

o On/Off Duty Cycle Times 

 Solar Power input and output 

 Blog website 

 Admin Page 

 Server has scripts to monitor and send email alerts if data stops, or if 5-minute 

standard deviation on sensor values exceed tolerances 

 Goals to move from Modbus to MQTT 

 Add smarts to increase battery life by dropping radio connectivity and 

just logging, self preservation mode 

https://www.dycor.com/products/smartvue-data-logger/
https://stsweb.dycor.net/


Conclusions 

 

 

 

Figure 7: Solar Power Input and Output, shown on the website  

STS-1 is using almost 3 times as much power as is being generated by the solar panel. This has led to the 

idea of implementing failure prediction, and self preservation modes. By pre-emptively detecting the 

eventual battery voltage dropping below the control range leading to system failure, the system pre-

emptively shuts down everything except low-power data logging mode. Once the panels are able to 

recharge the battery into the control voltage band for a threshold set amount of time, communications 

are brought back online and data is bulk transmitted across to the servers before normal operation 

mode resumes. 


