Remote Data Logger - Overview and Minimum Specifications
All off-road equipment participating in the Showcase program will be required to be fitted with an independent Remote Data Logger (RDL) to independently monitor the performance of the after-treatment device.  The following are the guidelines and minimum performance specifications for RDLs acceptable under the Showcase Program:
1. The RDL shall be waterproof and sufficiently robust to withstand prolonged vibration, a minimum 25-g shock, and the harsh environmental conditions, including exposure to weather, generated in an off-road construction environment; 
2. The RDL shall be a stand-alone system, complete with all necessary hardware and software equipment interface components.  The RDL shall: 1) monitor and record multiple engine parameters from the engine’s Electronic Control Unit (ECU); 2) measure the equipment’s exhaust temperature and pressure; 3) measure the equipment exhaust NOx emissions utilizing the NGK NOx sensor; and 4) record the NOx reading from the after-treatment device that is installed on the equipment;
3. The RDL shall have a user-configurable sample rate with a minimum sampling frequency of 10 HZ per channel.   The RDL shall be capable of monitoring all selected parameters and record these parameters on a “per second” basis (1 HZ) or at any other configurable frequency, continuously for a minimum period of one week.  It shall allow the user to configure all monitored parameters and store its configuration permanently, and allow the data to be downloaded remotely and/or through a cellular-type secured transmission protocol;
4. The RDL manufacturer and/or vendor shall provide a full warranty for a minimum period of two years from the date of purchase.  In the event of RDL failure, the manufacturer and/or vendor shall provide replacement parts and/or repair service within 48 hours of notification.  The manufacturer/vendor shall provide phone technical support Monday through Friday, 6:00 a.m. to 6:00 p.m. Pacific Time;
5. The RDL shall start automatically when the equipment is started and stop automatically when the equipment is stopped; 
6. The RDL shall withstand numerous cold and warm reboots and restarts;
7. The RDL shall communicate with the engine’s ECU through industry standard communication protocols and record user selected parameters into its memory without adversely affecting the ECU or any sensors;
8. The RDL shall withstand various power draws and spikes from the equipment’s electrical power supply (9-30V DC range);
9. The RDL shall have a minimum of eight (8) Analog Inputs (+/- 10V); 
10. The RDL shall have a minimum of four (4) digital TTL inputs;
11. The RDL shall have an integrated Global Positioning System (GPS) capable of measuring latitude, longitude, equipment speed, etc;
12. The RDL shall have a minimum of 1.5GB data storage capacity, and shall be capable of additional storage up to 7.5 GB total storage capacity;
13. The RDL connections shall be configurable in a “plug and play manner” with an Ethernet or USB connector and/or wireless signal; 

14. The RDL shall provide a time stamped, cohesive blend of information between CAN, GPS and Analog data;

15. The RDL shall be able to define tag names and units for the analog and CAN channels;
16. The RDL shall be capable of retrieving data based on a predefined event such as a temperature limit or a pressure limit.  Notification of events shall be sent out via text message, email, or other electronic broadcast to a predefined audience.  If an event is determined, the RDL shall have the ability to turn on/off various channels and record data based on the predefined specifications; 
17. The RDL shall allow the user to define the time of data capture before and after the defined event;

18. The RDL shall control the operation of the NOx sensors (ON/OFF) based on pre-defined events/procedures;
19. The RDL shall be configurable to allow upload of data to a server at predefined rates; 
20. The RDL shall allow the user to enable/disable channels based on the requirements of a specific application and/or piece of equipment;

21. The RDL shall have the capability to scale from voltage to logical Engineering units.  If the scaling of a certain sensor is known, the user shall have an interface to take in the appropriate scaling and determine sensor calibration. If the sensor scaling is unknown the user shall be able to calibrate the channel based on known static information; 
22. If the Remote feature of the system is selected, the RDL shall interface with a server that provides a centralized repository of data and events.  The server shall provide a secure gateway for end users to view and/or download data for analysis. The RDL shall allow for dynamic messages sent to user-defined recipients when events occur in the field;
23. The RDL shall allow the end user to choose file type to be seen: Aggregate, High Speed, or Events; 
24. The RDL shall allow exportation of data to CSV or other industry standard file type to 1) facilitate analysis using common data analysis tools; or 2) allow data to be housed in a relational database;
25. The RDL shall have the ability to download data using mobile broadband or other cellular/mobile based communication devices;

26. The RDL shall be flexible and capable of incorporating multiple transmission protocols.

