RV-C Specification Submission - 
Water Heater
Proposed Changes in Red:
6.9 Water Heater 
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The DGs defined in the following clauses support all types of water heaters – typically LP gas, often with electrical elements, and occasionally with diesel burners. Although a single heater is normal, multiple instances are supported. The following formats apply (see Table 6.9.1).
Table 6.9.1 — Water heater definition
	Device attribute
	Value

	Category
	Appliances

	Default Source Address
	101, 102

	Dynamic Address Range
	208 to 223

	Instance
	Multi-instance


[bookmark: __RefNumPara__31293568]6.9.2 Water Heater Status
This DG provides the general water heater status. Table 6.9.2a defines the DG attributes, and Table 6.9.2b defines the signal and parameter attributes.
Table 6.9.2a — DG definition
	DG attribute
	Value

	Name
	WATERHEATER_STATUS

	DGN
	1FFF7h

	Default priority
	6

	Maximum broadcast gap
	5000ms

	Normal broadcast gap
	2000ms or on change

	Minimum broadcast gap
	500ms

	Number of frames
	1

	ACK requirements
	None



Table 6.9.2b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – all
1 to 250 - Instance number

	1
	-
	Operating modes
	uint8
	-
	0 – off
1 – combustion
2 – electric
3 - gas/electric (both)
4 - automatic (electric if available, otherwise combustion
5 - test combustion (forced on)
6 - test electric (forced on)

	2 to 3
	-
	Set point temperature
	uint16
	°C
	see Table 5.3
The desired water temperature.

	4 to 5
	-
	Water temperature
	uint16
	°C
	see Table 5.3
The actual water temperature.

	6
	0 to 1
	Thermostat status
	uint2
	-
	00b - set point met
01b - set point not met (heat is being applied)

	
	2 to 3
	Burner status
	uint2
	-
	00b – off
01b – burner is lit

	
	4 to 5
	AC element status
	uint2
	-
	00b – AC element is inactive
01b - AC element is active

	
	6 to 7
	High temperature limit switch status
	uint2
	-
	00b - limit switch not tripped
01b - limit switch tripped 

	7
	0 to 1
	Failure to ignite status
	uint2
	-
	00b - no failure
01b - device has failed to ignite 

	
	2 to 3
	AC power failure status
	uint2
	-
	00b - AC power present 
01b - AC power not present

	
	4 to 5
	DC power failure status
	uint2
	-
	00b - DC power present 
01b - DC power not present

	
	6 to 7
	DC power warning status
	uint2
	-
	00b - DC power sufficient
01b - DC power warning
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6.9.3 Water Heater Command
This DGN provides external control of the water heater. Table 6.9.3a defines the DG attributes, and Table 6.9.3b defines the signal and parameter attributes.
An instance of zero indicates that the settings should be applied to all water heater instances. Values of 255 (or 65535) indicate that the particular datum should not be changed. 
Table 6.9.3a — DG definition
	DG attribute
	Value

	Name
	WATERHEATER_COMMAND

	DGN
	1FFF6h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	As needed

	Minimum broadcast gap
	As needed

	Number of frames
	1

	ACK requirements
	NAK, WATERHEATER_STATUS



Table 6.9.3b — Signal— Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – all
1 to 250 - Instance number

	1
	-
	Operating modes
	uint8
	-
	0 – off
1 – combustion
2 – electric
3 - gas/electric (both)
4 - automatic (electric if available, otherwise combustion
5 - test combustion (forced on)
6 - test electric (forced on)

	2 to 3
	-
	Set point temperature
	uint16
	°C
	see Table 5.3
The desired water temperature.

	6
	0 to 3
	Electric Element Level
	uint4
	-
	Desired Level (1 to 13). Must be less than or equal to the maximum level available. Does not change the operating mode.
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6.9.4 Water Heater Status 2
This DG provides the general water heater status. Table 6.9.4a defines the DG attributes, and Table 6.9.4b defines the signal and parameter attributes.
Table 6.9.4a — DG definition
	DG attribute
	Value

	Name
	WATERHEATER_STATUS_2

	DGN
	1FE99h

	Default priority
	6

	Maximum broadcast gap
	5000 ms

	Normal broadcast gap
	2000 ms or on change

	Minimum broadcast gap
	500 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.9.4b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – all
1 to 250 - Instance number

	1
	0 to 3
	Electric Element Level
	uint4
	-
	Desired Level (1 to 13)

	
	4 to 7
	Max Electric Element Level
	uint4
	-
	Desired Level (1 to 13). Typically 1 (single element) or 2 (dual low/high element) 

	2
	0 to 3
	Engine Preheat
	uint4
	-
	0000b - Off
0001b - On
0101b - Test (Forced On)

	
	4 to 5
	Coolant Level Warning
	uint2
	-
	00b - Coolant level sufficient
01b - Coolant level low. 

	
	6 to 7
	Hot Water Priority
	uint2
	-
	00b - Domestic water priority
01b - Heating priority 

	3
	0 to 1
	Output Status:Burner 
	uint2
	-
	00b - Off
01b - On 

	
	2 to 3
	Output Status:Burner Indicator 
	uint2
	-
	00b - Off
01b - On 

	
	4 to 5
	Output Status:Electric Low 
	uint2
	-
	00b - Off
01b - On 

	
	6 to 7
	Output Status:Electric High 
	uint2
	-
	00b - Off
01b - On 

	4
	0 to 1
	Burner Overcurrent Status 
	uint2
	-
	00b - No overcurrent detected
01b - Overcurrent detected 

	
	2 to 3
	Burner Undercurrent Status 
	uint2
	-
	00b - No undercurrent detected
01b - Undercurrent detected 

	
	4 to 5
	Burner Temperature Status 
	uint2
	-
	00b - Temperature normal
01b - Temperature warning 

	
	6 to 7
	Burner Input Status 
	uint2
	-
	00b - Off (Inactive)
01b - On (Active) 

	5
	0 to 1
	Burner Indicator
Overcurrent Status 
	uint2
	-
	00b - No overcurrent detected
01b - Overcurrent detected 

	
	2 to 3
	Burner Indicator
Undercurrent Status 
	uint2
	-
	00b - No undercurrent detected
01b - Undercurrent detected 

	
	4 to 5
	Burner Indicator
Temperature Status 
	uint2
	-
	00b - Temperature normal
01b - Temperature warning 

	6
	0 to 1
	Electric Low Element
Overcurrent Status 
	uint2
	-
	00b - No overcurrent detected
01b - Overcurrent detected 

	
	2 to 3
	Electric Low Element
Undercurrent Status 
	uint2
	-
	00b - No undercurrent detected
01b - Undercurrent detected 

	
	4 to 5
	Electric Low Element
Temperature Status 
	uint2
	-
	00b - Temperature normal
01b - Temperature warning 

	
	6 to 7
	Electric Low Element
Input Status 
	uint2
	-
	00b - Off (Inactive)
01b - On (Active) 

	7
	0 to 1
	Electric High Element
Overcurrent Status 
	uint2
	-
	00b - No overcurrent detected
01b - Overcurrent detected 

	
	2 to 3
	Electric High Element
Undercurrent Status 
	uint2
	-
	00b - No undercurrent detected
01b - Undercurrent detected 

	
	4 to 5
	Electric High Element
Temperature Status 
	uint2
	-
	00b - Temperature normal 
01b - Temperature warning 

	
	6 to 7
	Electric High Element
Input Status 
	uint2
	-
	00b - Off (Inactive)
01b - On (Active) 



[bookmark: __RefNumPara__313322271]6.9.5 Water Heater Command 2
This DGN provides external control of the water heater. Table 6.9.5a defines the DG attributes. The signals and attributes are identical to WATERHEATER_STATUS (see Table 6.9.2b).
Table 6.9.5a — DG definition
	DG attribute
	Value

	Name
	WATERHEATER_COMMAND_2

	DGN
	1FE98h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	As needed

	Minimum broadcast gap
	As needed

	Number of frames
	1

	ACK requirements
	NAK, WATERHEATER_STATUS_2



Table 6.9.5b — Signal— Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – all
1 to 250 - Instance number

	1
	0 to 3
	Engine Preheat
	uint4
	-
	0000b - Off
0001b - On
0101b - Test (Forced On)

	2
	
	Command 
	uint8
	-
	0 = Electric Low - Enable
1 = Electric Low - Disable
2 = Electric Low - Toggle
3 = Electric High - Enable
4 = Electric High - Disable
5 = Electric High - Toggle
6 = Burner - Enable
7 = Burner - Disable
8 = Burner - Toggle
9 = Electric - Cycle (low to high to off)
10 = Electric - Cycle (high to low to off)
11 = Electric Low Test - Toggle
12 = Electric High Test - Toggle
13 = Burner Test - Toggle 

	3
	0 to 1
	Hot Water Priority
	uint2
	-
	For hydronic systems: reduce or disable interior heating to the coach to focus on providing domestic hot water – see “Hot Water Priority” field of WATERHEATER_STATUS_2.
Note: some systems may automatically return to normal operation after a set time period. This time period may be hard coded, or may be adjustable with WATERHEATER_CONFIGURATION_COMMAND.
0 – Domestic water priority (disable/reduce interior heating)
1 – Heating priority (Normal system operation)




6.9.6 Circulation Pump Status 
This DGN allows networked devices to display and troubleshoot circulation pumps in a hydronic heating system. The DG format assumes a single hydronic system is installed, and the instance of the pump is independent of the instance of the water heater. Table 6.9.6a defines the DG attributes, and Table 6.9.6b defines the signal and parameter attributes.

Table 6.9.6a — DG definition
	DG attribute
	Value

	Name
	CIRCULATION_PUMP_STATUS

	DGN
	1FE97h

	Default priority
	6

	Maximum broadcast gap
	5000 ms

	Normal broadcast gap
	2000 ms or on change

	Minimum broadcast gap
	500 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.9.6b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – all
1 to 250 - Instance number

	1
	0 to 3
	Output Status
	uint4
	-
	0000b - Off
0001b - On
0101b - Test (Forced On)

	2
	0 to 1
	Pump Overcurrent Status
	bit
	-
	00b - No overcurrent detected
01b - Overcurrent detected 

	
	2 to 3
	Pump Undercurrent Status
	bit
	-
	00b - No undercurrent detected
01b - Undercurrent detected 

	
	4 to 5
	Pump Temperature Status
	bit
	-
	00b - Temperature normal
01b - Temperature warning 
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The DG format assumes a single hydronic system is installed, and the instance of the pump is independent of the instance of the water heater. Table 6.9.7a defines the DG attributes, and Table 6.9.7b defines the signal and parameter attributes.
Table 6.9.7a — DG definition
	DG attribute
	Value

	Name
	CIRCULATION_PUMP_COMMAND

	DGN
	1FE96h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	As needed

	Minimum broadcast gap
	As needed

	Number of frames
	1

	ACK requirements
	NAK, CIRCULATION_PUMP_STATUS



Table 6.9.7b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – all
1 to 250 - Instance number

	1
	0 to 3
	Output Mode
	uint4
	-
	0000b - Off (End of Test)
0101b - Test (Forced On)


6.9.10 Circulation Pump Timer Status 
This DG allows networked devices to display the time remaining for a given circulation pump’s “test” or override mode in a hydronic heating system, if applicable. Note that this is the test mode initiated using CIRCULATION_PUMP_COMMAND, above. The DG format assumes a single hydronic system is installed, and the instance of the pump is independent of the instance of the water heater. Table 6.9.10a defines the DG attributes, and Table 6.9.10b defines the signal and parameter attributes.
Table 6.9.10a — DG definition
	DG attribute
	Value

	Name
	CIRCULATION_PUMP_TIMER_STATUS

	DGN
	1FD9F

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	1000ms when a timer is active; 5000ms otherwise

	Minimum broadcast gap
	As needed

	Number of frames
	1

	ACK requirements
	None



Table 6.9.10b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – Invalid
1 to 250 - Instance number

	1 to 2
	-
	Pump override timer
	uint16
	s
	Time in seconds until pump override/test mode ends (see CIRCULATION_PUMP_COMMAND). 
0 – No delay/expired (timer has completed



6.9.11 Water Heater Timer Status
This DGN allows the water heater to report the time remaining for certain operational modes. Table 6.9.11a defines the DG attributes, and Table 6.9.11b defines the signal and parameter attributes.
Table 6.9.11a — DG definition
	DG attribute
	Value

	Name
	WATERHEATER_TIMER_STATUS

	DGN
	1FD9E

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	1000ms when a timer is active; 5000ms otherwise

	Minimum broadcast gap
	As needed

	ACK requirements
	None



Table 6.9.11b — Signal— Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – Invalid
1 to 250 - Instance number

	1 to 2
	-
	System timer
	uint16
	s
	Time in seconds until heater/element shuts off.
0 – No delay/expired (timer has completed

	3 to 4
	-
	Domestic water timer
	uint16
	s
	Time in seconds until water priority returns to default (see “Hot Water Priority” field of WATERHEATER_STATUS_2)
0 – No delay/expired (timer has completed)



6.9.12 Water Heater Configuration Status
This DGN describes configuration information for the water heater. Table 6.9.12a defines the DG attributes, and Table 6.9.12b defines the signal and parameter attributes.
Table 6.9.12a — DG definition
	DG attribute
	Value

	Name
	WATERHEATER_CONFIGURATION_STATUS

	DGN
	1FD9D

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	On change or request.

	Minimum broadcast gap
	As needed

	ACK requirements
	None




Table 6.9.12b — Signal— Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – Invalid
1 to 250 - Instance number

	1 to 2
	-
	System timer – starting value
	uint16
	s
	Length (starting value/time) of system timer (bytes 1-2 of WATERHEATER_TIMER_STATUS) in seconds.
0 – System timer is supported by water heater, but currently disabled (heater/element will run indefinitely).
1 - 65533 – Time in seconds for timer to start at.

	3 to 4
	-
	Domestic water timer – starting value
	uint16
	s
	Length (starting value/time) of domestic water timer (bytes 3-4 of WATERHEATER_TIMER_STATUS) in minutes.
0 – Domestic water timer is supported by water heater, but currently disabled (domestic water priority will stay enabled indefinitely).
1 - 65533 – Time in seconds for timer to start at.


6.9.13 Water Heater Configuration Command
This DGN allows changes in water heater configuration. Table 6.9.X3a defines the DG attributes. The signal and parameter attributes have the same format as WATERHEATER_CONFIGURATION_STATUS (see Table 6.9.X2b).

Table 6.9.13a — DG definition
	DG attribute
	Value

	Name
	WATERHEATER_CONFIGURATION_COMMAND

	DGN
	1FD9C

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	As needed

	Minimum broadcast gap
	As needed

	ACK requirements
	None
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Table 6.9.13b — Signal— Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	0 – Invalid
1 to 250 - Instance number

	1 to 2
	-
	System timer – set starting value
	uint16
	s
	Length (starting value/time) of system timer (bytes 1-2 of WATERHEATER_TIMER_STATUS) in seconds.
0 – Disable system timer (heater/element will run indefinitely).
1 - 65533 – Time in seconds for timer to start at.

	3 to 4
	-
	Domestic water timer – set starting value
	uint16
	s
	Length (starting value/time) of domestic water timer (bytes 3-4 of WATERHEATER_TIMER_STATUS) in minutes.
0 – Disable domestic water timer (domestic water priority will stay enabled indefinitely).
1 - 65533 – Time in seconds for timer to start at.




