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Overview - Basic Calibration Steps

1. Verify you are at the correct station location. Some names are very similar.

2. Check station for damage, note anything that looks wrong.

3. Connect to the station via USB using Laptop /Device Conf iguration. Update OS, 
Program, add Default program. Make sure all f i les have loaded properly.

4. Perform new wiring additions and changes (Resistor added and Temp/RH power 
wire moved)

5. Set Cal timer, perform station calibration steps and record all data on 
calibration sheet or internal form.

6. Re-install all sensors, replace or adjust any faulty components, make sure data 
looks correct, clean anything that looks dirty(solar panel, etc.)

7. Turn off Cal-timer, call WWG office to conf irm that station is back online and 
functioning properly. Note any issues or replaced parts. Resolve any internal 
calibration form



Overview – Updated or New 
Steps - Programming

1. New Datalogger Operating System Version: 6.01 (Previously 5.01, 5.02, or 6.0)
– Note: OS 6.02 has been released, but WWG is still testing it. Use OS 6.01 for 2023.

2. Current Datalogger Program Versions:
• SDGE_Ver_2_0.CR1X – normal station datalogger program

• SDGE_Ver_2.0_Fuel Sensors.CR1X – stations with Fuel Temp/Moisture Sensors

• SDGE_Ver_2_0_CCFC.CR1X – stations with CCFC NDVI Cameras

• SDGE_Ver_2_1_CCFC_FuelMT_newBatt.CR1X – stations with CCFC Cameras & Fuel Sensors

• SDGE_Ver_2_0_CCFC_26AHBat.CR1X – stations with CCFC Cameras and old SLA Battery

• SDGE_Ver_2_0_RF.CR1X – stations with radio repeater base and remote sites

3. New Datalogger Default Program: Default.CR1X (to be reuploaded to all 
stations through file control)



Overview – Updated or New 
Steps - Wiring

• Add a 1-ohm resistor to datalogger wiring between Wind Direction reference 
wire and Wind Direction ground wire

• Move the Temp/RH Probe Power wire from datalogger 12volts to SW2 
(Switched 12v – 2)



Overview – Calling WWG
1. Call WWG Technical Support (530) 342-1700 after the datalogger updates, 

new wiring changes, and calibration have been completed, but while you are 
stil l in the air to review station LEDs or potential troubleshooting.

2. Be ready to answer the following questions:
1. Station ID, Station Name, SCADA ID

2. Inform if this is a Verizon or AT&T cellular station

3. Calibration Results (all passed, or any test failed) If failed, was the sensor replaced?

4. New Wiring Changes Performed (resistor added and Temp/RH power wire moved)

5. New OS / Program / Default program uploaded?

6. PakBus and Station Name re-entered into Datalogger Deployment Screen?

7. Verify Wind Speed/Direction & Temp/RH in real time with WWG



Weather Station Components

• Enclosure(CR1000X Datalogger, CH200 charger, RV50/RV50X Cell Modem, Battery 
(SLA or Lithium))

• Sensors (EE181 Temperature /RH probe, RM Young Wind Monitor, CS506 Fuel 
Moisture, and CS205 Fuel Temperature

• Solar Panel



Weather Station 
Components –
CR1000X Datalogger

• The brains of the weather stat ion

• All  sensors are wired into it ,  data 
is recorded and stored to memory 
on the datalogger

• Adjustable programs created by 
WWG to tel l  the device how to read 
the sensors, when /how of ten to 
record data.

• Requires power from the CH200

• Cel l  modem is connected to send 
data over the air  at specif ied 
intervals.



Weather Station 
Components – CH200 
Charging Regulator

• Regulates power from the solar 
panel and battery to ensure the 
weather stat ion receives constant 
power.

• Some data is a lso sent to the 
logger to keep track of battery 
health.

• Needs to be set to the 
character ist ics of the battery 
connected to it ,  wi l l  need to be 
changed i f  switching from SLA to a 
Lith ium battery.



Weather Station 
Components – RV50/RV50X 
Cellular Modem

• Requires constant power and connection 
to the datalogger.

• Sends all stored data from the datalogger 
to the web via cellular connection to be 
recorded on the WWG database.

• Sends data at specif ied intervals (10 
minutes, 1 hour, daily)

• SDGE uses both VZW and ATT configured 
modems. Different modem templates need 
to be used depending on the network used



Weather Station 
Components – SLA 
(Sealed Lead Acid) 
Battery

• Connects to the CH200 
Charger

• Ensures the weather station 
continues to be powered 
when solar resources are 
low/unavailable.

• Wil l be recharged when 
solar resources exceed the 
amount needed to power 
the station.



Weather Station 
Components –
Lithium Battery

• Like SLA battery it connects directly to the 
CH200 but requires a dif ferent cable.

• Dif ferent characteristics than SLA, requires 
dif ferent charging methods. 

• Necessary to connect to CH200 to update 
CH200 OS, battery capacity, adjust the 
“Battery Family” i f  newly instal l ing a 
Lithium battery.

• Are shipped at 50% of total charge, wi l l  
need to be charged before instal l ing or r isk 
the station losing power overnight.



Weather Station 
Components –
EE181 Temp/RH 
Probe

• Probe that measures ambient a ir 
temperature and re lative humidity.

• Wired into the datalogger where 
e lectronic s ignals are sent and then 
converted to be stored as 
temperature and humidity values.

• Sensor is inserted into a white 
radiation shie ld to minimize the 
ef fects of direct sunl ight and other 
atmospheric condit ions.

• Moving the red power wire from 
datalogger 12v to SW2 port this year



Weather Station 
Components –
Wind Monitor

• Sensor that measures instantaneous wind 
speed and direction.

• Wired into the datalogger where e lectronic 
readings are converted into wind speed 
(usual ly mph) and azimuthal direction (0-
360°).

• Requires a reference of true south, which 
the wire junct ion box needs to face.

• Instal l ing a resistor in paral le l  to the 
datalogger wind direction and ground 
wires this year



Weather Station Components 
– CS506 Fuel Moisture & 
CS205 Fuel Temp

• Sensors that measure fuel  temperature and 
fuel  moisture.

• Wired into the datalogger to send electronic 
s ignals converted into values of temperature 
and percent moisture content by weight.

• Sensors are mounted paral le l  to the ground 
on a stake roughly 12 inches above the 
sur face in ambient vegetation.

• Wooden st icks are meant to mimic small-
diameter f i re fuels.  Yearly replacement of 
st icks is recommended.



Connecting to a Datalogger to Update Files

• Device Configuration Util ity Software

• Datalogger OS f i le through Send OS Tab

• Updating Station Name & PakBus Address through Deployment Tab

• Syncing Datalogger Clock through Logger Control Tab

• Datalogger Main Program f i le through Logger Control Tab

• Datalogger Default Program f i le through File Control Tab



Device 
Configuration 
Utility (DevConfig)

• Inter face used to connect to a 
weather station’s datalogger.

• Direct wired USB connection 
important for sending large 
f i les /OS. Micro-USB slot on 
Datalogger wi l l  connect to a 
USB port on a laptop.

• Current Version used is 2.28



Connecting 
through DevConfig

• Plug in to the datalogger 
via the USB port using a 
Micro-USB Cable

• Confirm the datalogger 
selection, connection type, 
communication port, baud 
rate, etc.

• Test connection through 
Connect /Disconnect 
button



Updating 
Datalogger OS
• The Data logger ’ s  Operat ing Sys tem(OS)  

shou ld  be  up loaded  us ing the  ‘Send  OS ’  
tab  f rom the  in i t ia l  DevConf ig  sc reen 
and  c l i c k ing “Star t ”

• Send CR1000X.std .06.01.OBJ

• Ignore any prompt for 
OS 6.02

• Wai t  2-4  M inutes  fo r  complet ion.  
Connect ion th rough “Connect”  bu t ton 
on  CR1000X Ser ies  tab  shou ld  be  
success fu l  when comp le te

• Th is  OS update w i l l  w ipe  the  p rograms 
and  se t t ings  f rom memory ,  and  these 
w i l l  need  to  be  re-added  a f te rwards .



Updating 
Datalogger 
Name/PakBus
• The Datalogger Name and 

PakBus are saved under the 
‘Deployment ’  tab and 
‘Datalogger ’  sub-tab. 

• These can be changed by 
enter ing the info, then c l ick ing 
apply at the bottom of the 
window. Cl ick through the pop-
ups and re-connect with 
“Connect” button.

• These wi l l  need to be re-added 
af ter the OS update.



Check / Sync 
Datalogger 
Clock
• The Data logger  c lock  i s  shown in  

the  ‘ Logger  Contro l ’  t ab  on  
DevConf ig .

• The c lock  shou ld  be  synced  to  the  
cur rent  t ime fo r  the  loca t ion/ t ime 
zone that  the  s ta t ion i s  l o ca ted  in .

• “Loca l  S tandard  T ime”  shou ld  
a lways  be  se lec ted  f rom the  
d ropdown menu.

• To  se t  the  c lock  to  your  computer ’ s  
re fe rence t ime,  c l i c k  “Set  C lock” .  
The  d i f f e rence  shou ld  then change 
to  a  number  c lose  to  0 ,  bu t  minor  
f luc tuat ions  are  OK.



Updating 
Datalogger 
Program

• The latest main program f i le can be sent 
to the Datalogger via the ‘Logger 
Control ’  tab in Devconf ig. This wi l l  set 
the sent program to run immediately 
and on power up.

• Double check sending correct program. 
Most use SDGE_Ver_2_0.CR1X .

• Cl ick the ‘Send Program’ button and 
select the correct program f i le on your 
laptop. Wait for the upload to f inish then 
cl ick 'Ok’.

• Alternatively, the f i le can be sent 
through the ‘F i le Control ’  tab but run 
options wi l l  then need to be adjusted. 



Uploading 
Default 
Program

• The Default  program should be added to 
every stat ion through the ‘F i le Control ’  tab

• This program must only be named 
“Default .CR1X” (not “Default(1).CR1X”, 
etc.).  I f  one already exists,  resend the new 
vers ion.

• The f i le wi l l  remain in the datalogger 
memory but not be set to run unless the 
stat ion encounters any errors that cause it  
to lose the main program.

• Note that under the ‘Run Options’  column, 
only the main program is set to “Running, 
Power up”



What was completed using DevConfig?

• Datalogger OS f i le through Send OS Tab

• Updating Station Name & PakBus Address through Deployment Tab

• Syncing Datalogger Clock through Logger Control Tab

• Datalogger Main Program f i le through Logger Control Tab

• Datalogger Default Program f i le through File Control Tab



Temp/RH 
Calibration Case
• 8ah SLA battery and charger 

(1)

• Datalogger (2)

• Keypad (3)

• EE181 sensor (4)

• Power cable for the 
aspirated fan tube (5)

• AC Plug for charging the 
battery (6)



Wind Speed & 
Direction Case

• A RM Young motor and drive 
for wind speed testing (1)

• A directional test stand and 
arm (2)

• Keypad (3)

• A torque test disc (4)

• Aspiration fan tube for use 
with the temp /RH case (5).

• Additional i tems may include 
smal l Al len wrench for wind 
monitor adjustment, additional 
torque disc screws, additional 
cables, GPS



WWG Calibration Sheets  (AG & Utility)



Calibration Steps Review
1. Initial Arrival at Station Review

2. Update Datalogger OS/Config /Clock/Program/Default

3. Perform new Wiring Changes (Resistor added and Temp/RH wire moved)

4. General Station Checks and Calibration Timer

5. Temp/RH Sensor Calibration Test

6. Wind Torque Test

7. Wind Speed Test

8. Wind Direction Test

9. Replace Fuel Sensors (if applicable)

10.Completion and Final Checks

11.Call WWG to report new calibration & Complete internal calibration form



Initial Arrival at Station Review

Check orientation of wind sensor to true north w/ 
GPS

This should be done using a GPS unit, walking a 
straight l ine either toward the station from the 
north or south (both if possible). A compass app 
can also be used on your phone; be sure it ’s set to 
“True North” (Magnetic North is typically the 
default). Check it from both sides of the station. 
Interference from power l ines and/or other metal 
sources can cause inconsistent readings.

Important! Proper alignment of the wind vane is 
crit ical for valid wind direction data.



Initial Arrival at Station Review

• Verify Solar Panels are aligned for maximum solar resource

• Check the station for any chewed cables or vandalism

• Check for any additional sensors that could change the 
datalogger program to be uploaded or add calibration steps

• Open the enclosure and note the station and modem LEDs 
and battery type.

• Perform a quick pull test on datalogger sensor wiring to 
confirm all wires are tight. Re-secure any if necessary.

• Note the time of day and current weather in case it affects 
calibration results or WWG inquiries



Update Datalogger OS/Config/Clock/Program/Default

• Device Conf iguration Uti l ity Software

• Datalogger OS f i le through Send OS Tab

• Updating Station Name & PakBus Address through Deployment Tab

• Syncing Datalogger Clock through Logger Control Tab

• Datalogger Main Program f i le through Logger Control Tab

• Datalogger Default Program f i le through Fi le Control Tab

• CR1000X.s td .06 .01.OBJ

• SDGE_Ver_2_0 .CR1X – norma l  s ta t i on  da ta logge r  p rog ram

• SDGE_Ve r_2 .0_Fue l  Sensor s .CR1X  – s ta t i ons  w i th  Fue l  Temp/Mo i s tu re  Sensor s

• SDGE_Ve r_2_0_HD WIND.CR1X  – s ta t i ons  w i th  HD w ind  mon i to r  (b lack )

• SDGE_Ve r_2_0_CCFC .CR1X  – s ta t i ons  w i th  CCFC  NDVI  Cameras

• SDGE_Ve r_2_1_CCFC_Fue lMT_newBat t .CR1X  – s ta t i ons  w i th  CCFC  Cameras  &  Fue l  Sensor s

• SDGE_Ve r_2_0_RF .CR1X  – s ta t i ons  w i th  rad io  repea te r  base  and remote  s i te s

• Defaul t .CR1X



New Step – Adding Resistor to Datalogger
• Add a 1-ohm resistor to datalogger wiring between Wind Direction reference 

wire and Wind Direction ground wire

• RM Young Wind Monitor Wind Speed 
& Direct ion Sensor Wir ing

• Green - SE1 (Direction)

• White - VX1

• Red - P1 (Speed)

• Black, Blue, Yellow, Shield -
Ground

• *** Specia l  Note: I f  the Wind 
Direct ion Does Not Work, Try 
Revers ing the Blue & White Wires.



New Step – Move Temp/RH Red Power Wire on 
Datalogger

• Move the Temp/RH Probe Power wire from datalogger 12volts to SW2 
(Switched 12v – 2)

• EE181 Temp/RH Sensor 
Wir ing

• Yel low - SE2 (Temp)

• Blue - SE3 (RH)

• Red - 12V -> SW2

• Black & Clear - Ground



Synchronize Station and Cal Kit Clocks for 
Temp/RH Test

1. Turn on calibration case’s datalogger and synchronize its clock to the station 
datalogger’s clock:

– Press Esc until you reach the Keypad’s splash screen.

– Press Enter from the Keypad’s splash screen to access the main menu.

– Press Enter from the Keypad’s main menu with “Configure, Settings” highlighted.

– Press Enter from the Keypad’s data menu with “Set Time/Date” highlighted.

2. From there you can scroll down to “Minute”, press Enter and go into the “Modify 
Minute” screen. Minutes are the lowest time interval you can set.

3. Use Up/Down keys to change the minute and Enter to set the minute. You will 
be taken back to the main “Set Time/Date” Screen.

4. Scroll down to “Set”. Hit “Set” to confirm the exact time you want (watching the 
seconds on the station datalogger clock).



Temperature/RH Calibration Test
1. Secure the fan aspirated test shield to the cross-arm.

2. Remove the Temperature and Relative Humidity sensor (EE181) from the white radiation shield and 
place in fan aspirated shield.

– Important! The bottom is open and the EE181 can be hit by the rotating fan blade.

3. Place the EE181 from the cal ibration case in fan aspirated shield ( let the two sensors sit in the fan 
aspirated test shield for 5-20 minutes to stabi l ize. While wait ing, feel free to start the wind tests.

4. Access the “Cal_Data” table. This table takes 2-minute averages from the EE-181.
1. Press Esc until you reach the Keypad’s splash screen.

2. Press Enter from the Keypad’s splash screen.

3. Press Enter from the Keypad’s main menu on “Data”.

4. Press Enter from the Keypad’s data menu on “Real Time Tables”.

5. Press Enter from the Keypad’s table menu on “Cal_Data”.

5. Record the readings (Temperature and Relative Humidity) on the Cal ibration Worksheet.

6. Clean the white radiation shield.

7. Replace station sensor back in white radiation shield (again careful not to damage the sensor).



Wind Torque Test

1. Check starting torque with propeller 
torque disc, enter value on data 
sheet

2. Use 1.0 gm screw (silver) at f irst 
closest hole

3. Placing disc horizontal, the disc 
should rotate downward



Wind Speed Test

1. Attach anemometer motor dr ive to wind 
sensor

1. Press Esc until you reach the Keypad’s 
splash screen.

2. Press Enter from the Keypad’s splash 
screen.

3. Press Enter from the Keypad’s main 
menu on “Data”.

4. Press Enter from the Keypad’s data 
menu on “Real Time Tables”.

5. Press Enter from the Keypad’s table 
menu on “Public”.

6. Press Down Arrow to find “WindSpeed”.

2. Double check batter ies in Dr ive are good, 
mode is set to ‘CCW’

3. Check wind speed output at RPM test points 
and enter on data sheet (view the wind 
speeds on the stat ion’s keypad in the Publ ic 
table)



Wind Direction Test

1. a. Before removing the wind sensor, do a “Before Removal” south check by holding the wind vane due 
south.

1. i. Press Esc until you reach the Keypad’s splash screen.

2. ii. Press Enter from the Keypad’s splash screen.

3. iii. Press Enter from the Keypad’s main menu on “Data”.

4. iv. Press Enter from the Keypad’s data menu on “Real Time Tables”.

5. v. Press Enter from the Keypad’s table menu on “Public”.

6. vi. Press Down Arrow (8) to find “WindDir”.

7. vii. Record on the data sheet.

2. Remove wind sensor from pole mounting post,  note al ignment ( i f  no al ignment r ing or a l ignment rod, 
then make special note of the al ignment -- before removing the sensor -- by making a mark on the pole 
where the southerly notch is)

3. Place sensor on vane angle bench stand (southerly notch goes into bench stand’s nipple)

4. Test wind direction at cal ibration points and note values on data sheet

5. Replace sensor on pole mount and secure, note al ignment to true south ( i .e. box facing south)

6. Hold wind vane due south; view WindDir reading on keypad ( in Publ ic table) record on data sheet under 
“Af ter Test ing”

7. Replace prop, a l ign notches on prop with nose cone and secure propel ler nut.



Wind Direction Test



Fuel Stick Replacement

1. Inspect the fuel  moisture st ick and fuel  temperature 
probe (at the base of the te lephone pole) for damage. 
The fuel  moisture st ick should be replaced yearly 
(typical ly in the spring before the f i re season). Replace 
the fuel  st icks.

2. Check and record the sensors’  output
1. Press Esc until you reach the Keypad’s splash screen.

2. Press Enter from the Keypad’s splash screen.

3. Press Enter from the Keypad’s main menu on “Data”.

4. Press Enter from the Keypad’s data menu on “Real Time 
Tables”.

5. Press Enter from the Keypad’s table menu on “Public”.

6. Press Down Arrow (8) to find “ReadFuelMoistureNow”, set to 
1 or True

7. Record on the data sheet the FuelMoisture, Fuel Temp & 
AirTemp_F.

3. If  the FuelMoisture is reading 0, pour some water on i t  
and recheck i ts reading to make sure i t ’s responding. 
The fuel  temperature may be signif icantly warmer than 
the air temperature (especial ly i f  sunny).



Misc. Station Checks

1. Set calibration timer to zero with keypad (in Public table).
1. Press Esc until you reach the Keypad’s splash screen.

2. Press Enter from the Keypad’s splash screen.

3. Press Enter from the Keypad’s main menu on “Data”.

4. Press Enter from the Keypad’s data menu on “Real Time Tables”.

5. Press Enter from the Keypad’s table menu on “Public”.

6. Press Down Arrow (8) until “Cal_Timer” is highlighted.

7. Press Enter to go into “Edit Field” mode. It will show the current value, for New Value type “0” and press Enter.

2. Verify station’s latitude, longitude, and structure #. Record on calibration data sheet

3. Take pictures of the station, ideally one from the North, South, East & West.

4. Ensure that all data points have been recorded before removing calibration equipment 
and calling WWG.



Misc. Station Checks

• Battery:
• Check battery voltage using software or voltmeter, swap if necessary, confirm with WWG if unsure.

• Visibly inspect battery terminals and cables for any corrosion

• Enclosure:
• Check the interior for excessive moisture. Replace desiccant bags, Re-seal hole with putty

• Check for any loose wires, cellular antenna straight and tight. Note any external antennas installed to 
WWG.

• Solar Panel:
• Check vertical alignment of solar panel. Confirm solar panel is 45-55 degrees (measured from the bottom)

• Note potential shading on solar panel due to tree canopy or environment to WWG

• Wind Monitor:
• Re-confirm sensor is accurately aligned (junction box/cable facing true south)

• Evaluate wind sensor placement, are wind speeds blocked by trees or environment? Note to WWG.



Calling WWG – Completed Calibration

1. Call WWG Technical Support (530) 342-1700 after the datalogger updates, 
new wiring changes, and calibration have been completed, but while you are 
stil l in the air to review station LEDs or potential troubleshooting.

2. Be ready to answer the following questions:
1. Station ID, Station Name, SCADA ID

2. Inform if this is a Verizon or AT&T cellular station

3. Calibration Results (all passed, or any test failed) If failed, was the sensor replaced?

4. New Wiring Changes Performed (resistor added and Temp/RH power wire moved)

5. New OS / Program / Default program uploaded?

6. PakBus and Station Name re-entered into Datalogger Deployment Screen?

7. Verify Wind Speed/Direction & Temp/RH in real time with WWG



New Step – Adding Resistor to Datalogger
• Add a 1-ohm resistor to datalogger wiring between Wind Direction reference 

wire and Wind Direction ground wire

• RM Young Wind Monitor Wind Speed 
& Direct ion Sensor Wir ing

• Green - SE1 (Direction)

• White - VX1

• Red - P1 (Speed)

• Black, Blue, Yellow, Shield -
Ground

• *** Specia l  Note: I f  the Wind 
Direct ion Does Not Work, Try 
Revers ing the Blue & White Wires.



New Step – Move Temp/RH Red Power Wire on 
Datalogger

• Move the Temp/RH Probe Power wire from datalogger 12volts to SW2 
(Switched 12v – 2)

• EE181 Temp/RH Sensor 
Wir ing

• Yel low - SE2 (Temp)

• Blue - SE3 (RH)

• Red - 12V -> SW2

• Black & Clear - Ground



Wind Speed Bearing Replacement



Wind Direction Adjustment



Cellular Modem Signal Issues

• Cel l  Modem Model: RV50 vs RV50X

• Cel l  Modem Network: Ver izon or AT&T

• Cel l  Modem Data Plan Accounting

• SIM Card Re-Seat ing

• Marginal or Poor Signal

• ALEOS Firmware /Radio Module F irmware

• Cel l  Modem Template F i le

• Loose Antennas or External Antenna Al ignment

Potential for 
Issues:



NDVI Camera Issues

• Datalogger Program

• Datalogger Configuration

• Cell Modem Template

• CCFC Camera Settings

• CCFC Camera Lens Position

• Camera Wiring & Kinked Cables

Potential for 
Issues:



Lithium Battery Differences



Lithium Battery Charging



RMAs (Sending Bad Parts to WWG)



RMAs (Sending Bad Parts to WWG)



Questions?
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