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Using an X91+ Receiver as a CORS Station 

Date: 28 March 2021 

It is simple to repurpose a CHC X91+ receiver as a personal CORS station that is accessible via the 
internet. 

You will need an appropriate permanent place to mount the receiver. A weatherproof enclosure will 
be needed within 4 feet of the head to house the Serial to Ethernet adapter. An ethernet cable will 
need to be run from the adapter to your router and power will need to be available to power the 
head and the adapter. 

By forwarding a port on your internet router to the adapter, up to 8-rovers will be able to connect to 
the X91+ using DIP protocol 

Serial to Ethernet Adapter 

I choose the USR-IOT USR-TCP232-410s device which is available on Amazon for $44.88. This device 
comes in a nice housing, runs on 5 to 36 volts (so you can use a 12V supply for both the adapter and 
the head.)  

The User manual for this device can be found online: https://www.pusr.com/products/modbus-
serial-to-ethernet-converters-usr-tcp232-410s.html There are several detailed documents that 
describe several methods for programming the device. There is a setup tool available on the website 
that will help you to configure the device: 

 

Or you can use the web interface as shown in this document. 

https://www.pusr.com/products/modbus-serial-to-ethernet-converters-usr-tcp232-410s.html
https://www.pusr.com/products/modbus-serial-to-ethernet-converters-usr-tcp232-410s.html
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Wiring 

 

I connected two barrel connectors to a 12-volt power brick to supply power for both the USR-IOT 
adapber and the X91+. 

Here is what my configuration looks like on my test fixture: 

   

I have the receiver setup on my level bar, there is a job box sitting on the ground under it. There is 
wired internet and power to the job box. 

Local IP Config 

It is probably best to set the USR IOT Adapter to a static IP outside the range of the DHCP server on 
your router. 

My router assigns ‘inside’ private LAN address in the range of 192.158.5.20 through 192.168.5.99: 
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I choose to set my IOT device to the address 192.168.5.113: 

 

The Submask of 255.255.255.0 will work for most networks. The Gateway should be the address of 
your router. I choose to use the Cloudflare DNS Server at 1.1.1.1. 

Detailed instructions and tools for configuring the IOT device are on their website. 

RS232 Settings 

If you use SurvCE to configure the base, the serial output is best set to 9600 baud. On the RTK tab 
you will choose: 

 

Device:   ‘Cable or Generic Device’ 
RTK Port:  COM 1 
Baud:  9600 

If you are only going to use CHC and iGage branded equipment, choose Message Type = sCMRx. If 
you are going to connect other brands of equipment, choose RTCM V3.0 as the message type. 
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On the USR IOT device: 

 

Use these settings: 

 Baud Rate: 9600 
 Data Size (bits): 8 
 Parity:  None 
 Stop Bits: 1 
 Flow Control: None 
 UART Packet Time: 10 ms 
 UART Packet Length: 80 characters 

 Work Mode:  TCP Srever, None 
 Max Sockets: 8 
 Up to Max: KEEP 
 Local/Remote Port Number: 2101 (or another port to your choosing) 

Be sure to click on Save after making these changes. 

Testing before Port Forwarding 

Once you start the base using SurvCE, HCConfig, LandStar7 then you can use the Lafebure NTRIP 
Client to make sure that the adapter is working. From a computer that is connected to the same 
network: 
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Configure the settings to be ‘Raw TCP/IP’ with the device address and the programmed port as 
shown above. 

The client should receive a data packet every second: 

 

Congratulations, your X91+ is now streaming correction data to the selected port.  

You can verify that 8 clients can simultaneously connect by starting 8 copies of the NTRIP Client: 
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While you can currently connect to the receiver from your network, you would probably like to be 
able to connect from an outside public IP address to your base. You need to forward the adapter’s 
port through your router to the public internet. 

Port Forwarding 

There are a lot of websites and YouTube videos dedicated to ‘Port Forwarding’. Every brand of router 
has a different method, but they are all ‘kind of’ the same. 

Here are the settings for my router: 

 

You can find the Public IP address of your router by Googling “what is my ip address?” 

  

After you forward corrections through your router you should be able to use the NTRIP Client to 
connect to the outside IP address and verify that corrections are available.  

You can then use a standard DIP connection on your rover: 
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Using either Data Collector Internet or by using a SIM card in the rover. 

Things that can go wrong… 

1. Your router’s outside (public) IP address is double NATed and you don’t have a public IP 
address: this happens with some Fixed Wireless providers. Solution: you can use a push 
connection to push corrections to an outside stream server that will reflect your corrections 
to clients. 

2. Your routers outside (public) IP address changes every time your router boots: you could use 
a DynDNS service to publish your router’s outside address to a named domain. You could 
purchase a static IP. You can push corrections to an outside stream server (located on a fixed 
static IP address) which will reflect corrections to clients. 

3. You may not have administrative rights to your outside router. Beg your IT folks to setup the 
port-forwarding for you. 


