Proposed Changes to Single Board Computer Firmware
This new version of the SBC is for use with the Mark 1A version of the DHCS and SCS which provide an additional pressure reading and tellback of the start and finish pulse measurements taken by the DHCS.
The changes involve the SBC interface to the SCS and optionally to the MODBUS as specified at Annexes A & B attached, where the changes are highlighted in red.
The two new bytes from the SCS representing pressure are to be processed by the SBC exactly as the current pressure bytes are processed (which we believe to be exactly as received).  
The new bytes from the SCS representing start and finish pulse measurements are to be processed by the SBC exactly as received.  
The changed and extra data is to be included in the memory stick logging of messages for both the Linux and Windows partitions 
We have found that a boot delay of 20mS is necessary for reliable booting of the SBC and hence request that the syslinux.cfg file in the windows partition is changed to have an entry of rootdelay=20
In addition to the amended firmware for the SBC, we also request copies of its source code and of the source code for the current version of the CRS software. 

Please provide an incremental quotation for the following further changes which we may or may not include in this change requirement:
The CBV Start and Finish bytes of the current SBC interface are to be presented at the Modbus interface in the Capacitor Health register exactly as received.  The original requirement for this data to be processed into a capacitor health value was never fully implemented and has been removed.
The new bytes from the SCS are to be made available at the Modbus interface exactly as received.  
The current MODBUS Fn5 message is to remain valid and will request the first 9 registers (instead of “all” registers) to which the SBC response will be the first 9 registers of the specified response.  A new version of the Fn5 message is to become valid which will request all 16 registers forming the specified response.  There is no requirement for any other variation of the Fn5 message although an implementation offering the full MODBUS flexibility would be acceptable if it would not be a more onerous modification.
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Annex A:  Extended Status Message Sent from the SCS to the SBC
	DATA RECEIVED
	FORMAT

	DIAL Number (1 byte)
	The DIAL to which this message refers.

	Command (1 byte)
	The most recent command sent to DHCS in the format defined in DL100008 (SCS - DHCS comms description), or 0x00.  On startup, the PIC will send no status messages before attempting to interrogate the DHCS.

	SCS Local Mode Status (1 byte)
	0x01 if the SCS box is in Local Mode, otherwise 0x00

	DHCS Communications Status (1 byte)
	Communication Status of SCS - DHCS link
(see DL 100001 MODBUS Protocol)

	DHCS Actuator Status (1 byte)
	Bit 1 (lsb) represents actuator 1 and is set to “1” if the actuator is “open”. Similarly for bits 2 to 6. 
Bits 7 & 8 are always set to “0”

	CBV Start (1 byte)
	Capacitor Bank Voltage Start 0-255

	CBV Finish (1 byte)
	Capacitor Bank Voltage Finish 0-255

	Pressure 1 MSB
	Annulus Pressure (integer in PSI MSB)

	Pressure 1 LSB
	Annulus Pressure (integer in PSI LSB)

	Pressure 2 MSB
	Production Pipe Pressure (integer in PSI MSB)

	Pressure 2 LSB
	Production Pipe Pressure (integer in PSI LSB)

	RTD Reading (temperature measured at pressure sensor 2)  MSB
	Production Pipe Temperature (integer in tenths of °C MSB)

	RTD Reading (temperature measured at pressure sensor 2)  LSB
	Production Pipe Temperature (integer in tenths of °C LSB)

	PCB Temperature (1 byte)
	DHCS PCB Temperature -40 to 215, transmitted with an offset of 40 as 0 to 255 (°C)

	Actuator 1 position – open (1 byte)
	Position value during open measure pulse 0-255

	Actuator 1 position – close (1 byte)
	Position value during close measure pulse 0-255

	Actuator 2 position – open (1 byte)
	Position value during open measure pulse 0-255

	Actuator 2 position – close (1 byte)
	Position value during close measure pulse 0-255

	Actuator 3 position – open (1 byte)
	Position value during open measure pulse 0-255

	Actuator 3 position – close (1 byte)
	Position value during close measure pulse 0-255

	Actuator 4 position – open (1 byte)
	Position value during open measure pulse 0-255

	Actuator 4 position – close (1 byte)
	Position value during close measure pulse 0-255

	Actuator 5 position – open (1 byte)
	Position value during open measure pulse 0-255

	Actuator 5 position – close (1 byte)
	Position value during close measure pulse 0-255

	Actuator 6 position – open (1 byte)
	Position value during open measure pulse 0-255

	Actuator 6 position – close (1 byte)
	Position value during close measure pulse 0-255

	Pressure 3 MSB
	Internal Pressure (integer in PSI MSB)

	Pressure 3 LSB
	Internal Pressure (integer in PSI LSB)

	Checksum (1 byte)
	



Annex B:  Extended Response Message Sent from the SBC to the MODBUS Fn3 Message
	Register
	Data
	Format / Meaning

	0
	SCS Local Mode Status
	0x0001 if the SCS box is in Local Mode, otherwise 0x0000

	1
	Communication Status
	0x000N. Communication status of DIAL, includes error codes. 

	2
	Actuator Status (1)
	0xNNNN. Actuator position and Stuck Faults. 

	3
	Actuator Status (2)
	0xNNNN. Actuator short & open circuit Faults.

	4
	Cap Bank Health
	0xNNMM where NN = Capacitor Bank Voltage Start 0-255
and MM = Capacitor Bank Voltage Finish 0-255

	5
	Annulus Pressure
	0xNNNN. Pressure in the Annulus (0-32,767 Psi) 

	6
	Production Pipe Pressure
	0xNNNN. Pressure in the Production Pipe (0-32,767 Psi)

	7
	Production Pipe Temperature
	0x00NN. Temperature in the production pipe (0-255°C).

	8
	DIAL PCB Temperature
	0x00NN. Temperature on the DIAL PCB (-40 to 215°C), transmitted with an offset of 40 as 0 to255)

	9
	Actuator 1 position
	0xNNMM where NN = open pulse byte and MM = close pulse byte

	10
	Actuator 2 position
	0xNNMM where NN = open pulse byte and MM = close pulse byte

	11
	Actuator 3 position
	0xNNMM where NN = open pulse byte and MM = close pulse byte

	12
	Actuator 4 position
	0xNNMM where NN = open pulse byte and MM = close pulse byte

	13
	Actuator 5 position
	0xNNMM where NN = open pulse byte and MM = close pulse byte

	14
	Actuator 6 position
	0xNNMM where NN = open pulse byte and MM = close pulse byte

	15
	Internal Pressure
	0xNNNN. Pressure in the electronics housing (0-32,767 Psi)




