Justification:
Up to now a Charger (Converter) was considered to be a device that converts AC power to DC power. Due to the electrification of recreational vehicles, a converter device can also be a DC-to-DC converter/charger which converts DC power taken from the starter/chassis battery to DC power that can be used to charge the main/house battery.
A DC-to-DC Converter can be unidirectional, or bidirectional.
The changes from this submission are meant to add few DGN fields that indicate the converter type as AC-to-DC or DC-to-DC as well as to indicate if the device is unidirectional or bidirectional and allow for charging direction control.
Original Section:
[bookmark: __RefHeading__86754_1519170961][bookmark: __RefNumPara__33250682]6.20 Charger (Converter) 
[bookmark: __RefNumPara__33456132]6.20.1 Introduction
A Converter changes AC power into DC power. A Charger is a sophisticated version of the Converter, and typically includes such features as multi-stage battery charging. It is often combined with an Inverter, in which case the node should support the Inverter DGNs as well. There may be more than one charger as two chargers are common.
In the case of a combination Inverter/Charger, the unit should use the same instance number for both. Due to the prevalence of combination units, no Charger should share an instance with an Inverter unless they are a combination unit.
Note that the DC Source Instance does not correspond to the Inverter or Charger Instance but rather indicates the DC subsystem the charger is attached to and supporting. The following formats apply (see Table 6.20.1).

Table 6.20.1 — Charger definition
	Device attribute
	Value

	Category
	Power components

	Default Source Address
	74, 75

	Dynamic Address Range
	128 to 143

	Instance
	Multiple



[bookmark: __RefNumPara__112286_1397644641]6.20.2 AC Status
A charger will have AC inputs, which are reported using the same DGNs as the Inverter AC Status. If the charger is part of an Inverter/Charger package, the AC Input can be the same as the Inverter AC Inputs. In this case the Instance could be the same. Otherwise, the Charger Instances should be unique among the Charger and Inverter AC Points. The Instance field is defined in the same manner as the Inverter AC Instances.
The only distinction is that the Charger AC Status is only transmitted every 5000 ms when the charger is not actively charging. If the charger is part of an inverter/charger and the data would be exactly duplicated, the data does not have to be transmitted twice - only the INVERTER_AC_STATUS messages need be transmitted.
In the case of an inverter/charger that is capable of transmitting both the input and output amperage, the input and output amperages should be transmitted as INVERTER_AC_STATUS DGNs, and the power diverted to charging should be transmitted as CHARGER_AC_STATUS (as it does not exactly duplicate the inverter data.)  (See 6.19.2)

[bookmark: __RefNumPara__33462988]6.20.3 AC Input Page 1
Table 6.20.3 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_1 (see Table 6.1.2).

Table 6.20.3 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_1

	DGN
	1FFCAh

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



[bookmark: __RefNumPara__33465248]6.20.4 AC Input Page 2
Table 6.20.4 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_2 (see Table 6.1.3).

Table 6.20.4 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_2

	DGN
	1FFC9h

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



[bookmark: __RefNumPara__33471487]6.20.5 AC Input Page 3
Table 6.20.5 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_3 (see Table 6.1.4).

Table 6.20.5 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_3

	DGN
	1FFC8h

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



[bookmark: __RefNumPara__33474815]6.20.6 AC Input Page 4
Table 6.20.6 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_4 (see Table 6.1.5).

Table 6.20.6 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_4

	DGN
	1FF8Ah

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



[bookmark: __RefNumPara__33423106]6.20.7 AC Fault Configuration Status and Command
Fault Control configuration and status DGNs are defined for the charger. Fault Control configuration and status DGNs are defined for the inverter. These DGNs follow the formats as indicated in the following table.

Table 6.19.7 - DG Reference 
	Name
	DGN
	Format
	Table

	CHARGER_ACFAULT_CONFIGURATION_STATUS_1
	1FF89h
	AC_CONFIGURATION_STATUS_1
	6.1.6

	CHARGER_ACFAULT_CONFIGURATION_STATUS_2
	1FF88h
	AC_CONFIGURATION_STATUS_2
	6.1.8

	CHARGER_ACFAULT_CONFIGURATION_COMMAND_1
	1FF87h
	ACFAULT_CONFIGURATION_COMMAND_1
	6.1.11.3

	CHARGER_ACFAULT_CONFIGURATION_COMMAND_2
	1FF86h
	ACFAULT_CONFIGURATION_COMMAND_2
	6.1.11.3



The status DGNs are broadcast on request. The command DGNs should be acknowledged with an ACK and the corresponding status DGN.

[bookmark: __RefNumPara__34664226]6.20.8 Charger Status
The charger status DGN describes the general operating status of the Charger on a particular DC Source (Battery Bank). Table 6.20.8a defines the DG attributes and Table 6.20.8b defines the signal and parameter attributes.

Table 6.20.8a — DG definition
	DG attribute
	Value

	Name
	CHARGER_STATUS

	DGN
	1FFC7h

	Default priority
	6

	Maximum broadcast gap
	5000 ms

	Normal broadcast gap
	5000 ms or on change

	Minimum broadcast gap
	500 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.8b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Charge voltage
	uint16
	Vdc
	see Table 5.3
Control voltage: The voltage desired to be delivered to the battery.

	3 to 4
	-
	Charge current
	uint16
	Adc
	see Table 5.3
Control current: The current desired to be delivered to the battery.

	5
	-
	Charge current percent of maximum
	uint8
	%
	see Table 5.3
Control current as a percent of the maximum.

	6
	-
	Operating state
	uint8
	-
	Specifies the current operating state of the charger for the identified DC source.
0 – Disable
1 - Not charging
2 – Bulk
3 – Absorption
4 – Overcharge
5 – Equalize
6 – Float
7 - Constant voltage/Current

	7

	0 to 1
	Default state on power- up
	uint2
	-
	00b - Charger disabled 
01b - Charger enabled

	
	2 to 3
	Auto recharge enable
	uint2
	-
	00b – Auto recharge disabled
01b – Auto recharge enabled
Auto recharge reinitializes charging if battery voltage drops below a certain voltage

	
	4 to 7
	Force charge
	uint2
	-
	0 – Charging is not forced
1 – Force charge to bulk
2 – Force charge to float



[bookmark: __RefNumPara__57363_1941220019]6.20.9 Charger Status 2
The charger status2 DGN communicants the linkage of a given charging device instance with its associated DC battery instance. It also allows for the reporting of the chargers priority relative to other charging sources as well as additional operating conditions vs. the goals from Charger Status 1. Table 6.20.9a defines the DG attributes and Table 6.20.9b defines the signal and parameter attributes.

Table 6.20.9a — DG definition
	DG attribute
	Value

	Name
	CHARGER_STATUS_2

	DGN
	1FEA3h

	Default priority
	6

	Maximum broadcast gap
	n/a

	Normal broadcast gap
	500 ms

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.9b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Charger Instance
	uint8
	
	0 = Invalid
1 to 250 - Charger Instance

	1
	-
	DC Source Instance(DEPRECATED)
	uint8
	
	DC Source charger is associated with.
0 = invalid
255 = Unknown

	2
	-
	Charger priority
	uint8
	
	Priority of charger
0 = Unassigned
Higher value indicates higher priority.

	3 to 4
	-
	Charging voltage
	uint16
	Vdc
	see Table 5.3
Voltage as measured at Charger.

	5 to 6
	-
	Charging current
	uint16
	Adc
	see Table 5.3
Current being delivered by Charger

	7
	-
	Charger temperature
	uint8
	°C
	see Table 5.3
Temperature of Charger



[bookmark: __RefHeading__124256_432008573][bookmark: __RefNumPara__57363_19412200191]6.20.10 Charger Status 3
Table 6.20.10a defines the DG attributes and Table 6.20.10b defines the signal and parameter attributes.

Table 6.20.10a — DG definition
	DG attribute
	Value

	Name
	CHARGER_STATUS_3

	DGN
	1FDCAh

	Default priority
	6

	Maximum broadcast gap
	n/a

	Normal broadcast gap
	500 ms

	Minimum broadcast gap
	50 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.10b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Charger Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1
	0 to 1
	Derating Status
	uint2
	-
	00b – Charger not derating 
01b – Charger derating 

	2
	-
	Derating Reason
	uint8
	-
	0 – Not derating 
1 – High Internal Temperature 
2 – High Battery Temperature 
3 – Battery Voltage 
4 – AC Input Voltage 
5 – AC Input Current 



[bookmark: __RefNumPara__34681071]6.20.11 Charger Configuration
This DG provides configuration information for the Charger. Table 6.20.11a defines the DG attributes and Table 6.20.11b defines the signal and parameter attributes.

Table 6.20.11a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS

	DGN
	1FFC6h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on charge

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.11b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger instance

	1
	-
	Charging algorithm
	uint8
	-
	The algorithm currently being applied to the battery.
0 - Constant voltage
1 - Constant current
2 – 3-Stage
3 – 2-Stage
4 – Trickle
249 - Custom algorithm #2
250 - Custom algorithm #1

	2
	-
	Charger mode
	uint8
	-
	Configuration of charger modes to allow multiple chargers on one battery.
0 - Stand-alone
1 – Primary
2 – Secondary
3 – Linked to DC Source

	3
	0 to 1
	Battery sensor present
	uint2
	-
	00b - No Battery Temperature sensor in use.
01b - Sensor is present and active.

	
	2 to 3
	Charger Installation Line
	uint2
	-
	00b - Line 1
01b - Line 2
Indicates which line the charger has been installed on in the coach distribution panel.

	
	4 to 7
	Battery type
	uint4
	-
	See table 6.5.5b

	4 to 5
	-
	Battery bank size
	uint16
	A•h
	see Table 5.3

	6 to 7
	-
	Maximum charging current
	uint16
	A
	see Table 5.3
Note that the precision does not match the precision of the same datum in CHARGER_CONFIGURATION_COMMAND



[bookmark: __RefNumPara__35106109]6.20.12 Charger Command
This command starts or stops the charger. Note that Enabling the charger does not necessarily start the unit to converting power. Table 6.20.12a defines the DG attributes and Table 6.20.12b defines the signal and parameter attributes.
This command also provides the control voltage and current to be used for the Constant Current and Constant Voltage charging algorithms. These values can be updated as needed by a System Master Charging Control Device.

Table 6.20.12a — DG definition
	DG attribute
	Value

	Name
	CHARGER_COMMAND

	DGN
	1FFC5h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on charge

	Minimum broadcast gap
	As needed

	Number of frames
	1

	ACK requirements
	NAK, CHARGER_STATUS



Table 6.20.12b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = All
1 to 250 - Charger Instance

	1
	-
	Status
	uint8
	-
	0 — Disable
1 — Enable charger
2 — Start equalization

	2
	0 to 1
	Default state on power- up
	uint2
	-
	00b — Charger disabled on power-up 
01b — Charger enabled on power-up

	
	2 to 3
	Auto recharge enable
	uint2
	-
	00b – Auto recharge disabled
01b – Auto recharge enabled
Auto recharge reinitializes charging if battery voltage drops below a certain voltage

	
	4 to 7
	Force charge
	uint4
	-
	0 – Cancel forcing
1 – Force charge to bulk
2 – Force charge to float

	3 to 4
	-
	Control Voltage for CC/CV Mode
	uint16
	A
	see Table 5.3
The value provided via this parameter shall be used during the Constant Voltage Charging Algorithm. 
This field applies only for the CC/CV charger operating state and this value shall be reflected in the Charge Voltage value from the CHARGER_STATUS DGN. 

	5 to 6
	-
	Control Current for CC/CV Mode
	uint16
	A
	see Table 5.3 
The value provided via this parameter shall be used during the Constant Current Charging Algorithm. 
This field applies only for the CC/CV charger operating state and this value shall be reflected in the Charge Current value from the CHARGER_STATUS DGN. 



[bookmark: __RefNumPara__35116639]6.20.13 Charger Configuration Command
This DGN provides changes in the Charger configuration. Table 6.20.13a defines the DG attributes and Table 6.20.13b defines the signal and parameter attributes.
Placing a No Data (255, 65535) in a field will cause that setting to be ignored. Thus it is possible to adjust any single setting without changing any others.

Table 6.20.13a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND

	DGN
	1FFC4h

	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, CHARGER_CONFIGURATION_STATUS



Table 6.20.13b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = All
1 to 250 - Charger Instance

	1
	-
	Charging algorithm
	uint8
	-
	see 6.20.11
255 – No Data 

	2
	-
	Charger mode
	uint8
	-
	see 6.20.11
255 – No Data 

	3
	0 to 1
	Battery sensor present
	uint2
	-
	00b — No battery temperature sensor in use
01b — Sensor is present and active

	
	2 to 3
	Charger Installation Line
	uint2
	-
	00b - Line 1
01b - Line 2
Indicates which line the charger has been installed on in the coach distribution panel.

	4 to 5
	-
	Battery bank size
	uint16
	A•h
	see Table 5.3
No Data = 65535 

	6
	0 to 3
	Battery type
	uint4
	-
	see 6.20.11

	7
	-
	Maximum charging current
	uint8
	A
	see Table 5.3
255 – No Data 
Note that the precision does not match the precision of the same datum in CHARGER_CONFIGURATION_STATUS



[bookmark: __RefNumPara__35134677]6.20.14 Charger Configuration Status 2
This DGN supplements CHARGER_CONFIGURATION_STATUS. Table 6.20.14a defines the DG attributes and Table 6.20.14b defines the signal and parameter attributes. Typically, Maximum Charge Current = Battery Bank Size * Charge Rate Limit * Max Charge as Percent. However, specific implementations do not necessarily allow the configuration of all of these parameters.

Table 6.20.14a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS_2

	DGN
	1FF96h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.14b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1
	-
	Maximum charge current as percent
	uint8
	Pct
	see Table 5.3
see notes above

	2
	-
	Charge rate limit as percent of bank size
	uint8
	Pct
	see Table 5.3
see notes above

	3
	-
	Shore Breaker Size
	uint8
	A
	see Table 5.3

	4
	-
	Default Battery Temperature
	uint8
	°C
	see Table 5.3
May be used in the absence of a battery temperature sensor on the charger

	5 to 6
	-
	Recharge Voltage
	uint16
	Vdc
	see Table 5.3
Charger may initiate charging when battery drains past this value



[bookmark: __RefNumPara__28412689]6.20.15 Charger Configuration Command 2
This changes the configuration information for the Charger. Table 6.20.15 defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_CONFIGURATION_STATUS_2 (see Table 6.20.14b).

Table 6.20.15 — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND_2

	DGN
	1FF95h

	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, CHARGER_CONFIGURATION_STATUS_2


[bookmark: __RefNumPara__51405_1977042853]6.20.16 Charger Configuration Status 3
This DGN supplements CHARGER_CONFIGURATION_STATUS. Table 6.20.16a defines the DG attributes and Table 6.20.16b defines the signal and parameter attributes. 

Table 6.20.16a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS_3

	DGN
	1FECCh

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.16b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Bulk Voltage
	uint16
	Vdc
	see Table 5.3

	3 to 4
	-
	Absorption Voltage
	uint16
	Vdc
	see Table 5.3

	5 to 6
	-
	Float Voltage
	uint16
	Vdc
	see Table 5.3

	7
	-
	Temperature Compensation Constant
	uint8
	mV/K
	0 – 250 mV/K
Magnitude of charging voltage adjustment due to temperature



[bookmark: __RefNumPara__51407_1977042853]6.20.17 Charger Configuration Command 3
This changes the configuration information for the Charger. Table 6.20.17a defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_CONFIGURATION_STATUS_3 (see Table 6.20.16b).

Table 6.20.17a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND_3

	DGN
	1FECBh

	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, CHARGER_CONFIGURATION_STATUS_3



[bookmark: __RefNumPara__51409_1977042853][bookmark: __RefHeading__102876_1920162407]6.20.18 Charger Configuration Status 4
This DGN supplements CHARGER_CONFIGURATION_STATUS. Table 6.20.18a defines the DG attributes and Table 6.20.18b defines the signal and parameter attributes. 

Table 6.20.18a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS_4

	DGN
	1FEBFh

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.18b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Bulk Time
	uint16
	min
	Precision = 1 minute
Value range = 0 to 65530 minutes

	3 to 4
	-
	Absorption Time
	uint16
	min
	Precision = 1 minute
Value range = 0 to 65530 minutes

	5 to 6
	-
	Float Time
	uint16
	min
	Precision = 1 minute
Value range = 0 to 65530 minutes



[bookmark: __RefNumPara__54106_1977042853]6.20.19 Charger Configuration Command 4
This changes the configuration information for the Charger. Table 6.20.19 defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_CONFIGURATION_STATUS_4 (see Table 6.20.18b).

Table 6.20.19 — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND_4

	DGN
	1FEBEh

	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, CHARGER_CONFIGURATION_STATUS_4



[bookmark: __RefNumPara__57366_1941220019]6.20.20 Charger Configuration Status 5 & Charger Configuration Command 5
(Charger Configuration Status 5 is deprecated and replaced with the DC_SOURCE_CONNECTION_STATUS and DC_SOURCE_CONFIGURATION_COMMAND_3)

[bookmark: __RefNumPara__28415990]6.20.21 Charger Equalization Status
This describes the status of the Equalization process. Table 6.20.21a defines the DG attributes and Table 6.20.21b defines the signal and parameter attributes. This DGN is normally broadcast only during the equalization process.

Table 6.20.21a — DG definition
	DG attribute
	Value

	Name
	CHARGER_EQUALIZATION_STATUS

	DGN
	1FF99h

	Default priority
	6

	Maximum broadcast gap
	5000ms if active

	Normal broadcast gap
	1000ms if active

	Minimum broadcast gap
	500ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.21b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Time remaining
	uint16
	min
	Precision = 1 min
Value range = 0 to 65 530 min

	3
	0 to 1
	Pre-charging status
	Bit
	-
	00b — Pre-charging is not in process
01b — Charger is charging the batteries to prepare for equalization



[bookmark: __RefNumPara__28434106]6.20.22 Equalization Configuration Status
This describes configuration information for the Equalization mode of the Charger. Table 6.20.22a defines the DG attributes and Table 6.20.22b defines the signal and parameter attributes.

Table 6.20.22a — DG definition
	DG attribute
	Value

	Name
	CHARGER_EQUALIZATION_CONFIGURATION_STATUS

	DGN
	1FF98h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.22b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Equalization voltage
	uint16
	Vdc
	see Table 5.3

	3 to 4
	-
	Equalization time
	uint16
	min
	Precision = 1 min
Value range = 0 to 65 530 min



[bookmark: __RefNumPara__28444424]6.20.23 Equalization Configuration Command
This changes the configuration information for the Equalization mode of the Charger. Table 6.20.23 defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_EQUALIZATION_CONFIGURATION_STATUS (see Table 6.20.22b).

Table 6.20.23 — DG definition
	DG attribute
	Value

	Name
	CHARGER_EQUALIZATION_CONFIGURATION_COMMAND

	DGN
	1FF97h

	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, CHARGER_EQUALIZATION_CONFIGURATION_STATUS



[bookmark: __RefHeading__232559_1622738344][bookmark: __RefNumPara__284341062]6.20.24 Charger Properties
This message allows a charger to report its capabilities with regards to charging current and supported battery types. As these capabilities are limited by hardware or design, effectively “built in” to the device at its time of manufacture, these values should never change - with some rare exceptions. Table 6.20.24a defines the DG attributes and Table 6.20.24b defines the signal and parameter attributes.
Note: “Charging Current – Max Setting” and “Charging Current – Min Setting”, below, are not necessarily a multiple of “Charging Current – Resolution.” 
· The first selectable step above the minimum charge current is “Charging Current – Min Setting” plus “Charging Current – Resolution”. 
· The first selectable step below the maximum charge current is “Charging Current – Max Setting” minus “Charging Current – Resolution”. 
Table 6.20.24a — DG definition
	DG attribute
	Value

	Name
	CHARGER_PROPERTIES

	DGN
	1FDAAh

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on request

	Minimum broadcast gap
	50 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.24b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1
	-
	Charging Current – Max Setting
	uint8
	A
	See Table 5.3
The maximum value the charger will accept in byte 7 (“maximum charging current”) of CHARGER_CONFIGURATION_COMMAND, That is, the greatest current the charger can deliver to the battery banks as limited by its hardware or design.

	2
	-
	Charging Current – Min Setting
	uint8
	A
	See Table 5.3
The minimum value the charger will accept in byte 7 (“maximum charging current”) of CHARGER_CONFIGURATION_COMMAND. In effect, the smallest current the charger can deliver to the battery banks as limited by its hardware or design.

	3
	-
	Charging Current – Resolution
	uint8
	A
	See Table 5.3
The smallest increment of change the charger will accept in byte 7 (“maximum charging current”) of CHARGER_CONFIGURATION_COMMAND. 
0 – Not valid 
1 – Full resolution 
2-254 – Smallest step size in amps 

	4
	-
	Supported Battery Types
	Bitmap
	-
	Bitmap of battery types the charger can be set to using CHARGER_CONFIGURATION _COMMAND, “Battery type” field. Follows the order and type values of Table 6.5.5b, byte 7. A zero value for a bit indicates the corresponding battery type is not supported; a one value for a bit indicates the corresponding battery type is supported. 

Bit 0 – Type 0 – Flooded battery type 
Bit 1 – Type 1 – Gel battery type 
Bit 2 – Type 2 – AGM battery type 
Bit 3 – Type 3 – LiFePh battery type 
Bits 4-6 – Battery types 4, 5 and 6 (not yet defined in Table 6.5.5b; reserved for future battery types; set as 0) 
Bit 7 – Always 0; Ensures that 0xFF or 0xFE value is correctly parsed. 

	5
	-
	Supported Battery Types (Continued)
	Bitmap
	-
	Same description as byte 4 above. 

Bits 0-4 – Battery types 7, 8, 9, 10 and 11 (not yet defined in Table 6.5.5b; reserved for future battery types; set as 0) 
Bit 5 – Type 12 – “Vendor-defined proprietary type” 1 
Bit 6 – Type 13 – “Vendor-defined proprietary type” 2 
Bit 7 – Always 0; Ensures that 0xFF or 0xFE value is correctly parsed. 

	6
	0 to 1
	Vendor-Defined Proprietary Type 1 – User Defined Charge Parameters
	uint2
	-
	0 – This battery type does not support user definable charge parameters. 
1 - This battery type supports user definable charge parameters. 
If this field is 0 and the charger is set to battery type 12, “Vendor-Defined Proprietary Type 1”, the charger will not accept commands to alter battery charge parameters, such as those in CHARGER_CONFIGURATION_COMMAND_3 or CHARGER_CONFIGURATION_COMMAND_4. If this field is 1, the charger must accept commands to configure battery charging parameters. 

	
	2 to 3
	Vendor-Defined Proprietary Type 2 – User Defined Charge Parameters
	uint2
	-
	Same as above, but for battery type 13, “Vendor-Defined Proprietary Type 2”.



[bookmark: __RefNumPara__33362396]6.20.25 Internal Auxiliary Power Supply Status
The Charger reports the status of its APS in the same manner as an Inverter. In the case of an Inverter/Charger, the data is transmitted only once per APS. See 6.19.19.

[bookmark: __RefNumPara__33362640]6.20.26 Internal High Voltage DC Bus Status
The Charger reports the status of its HV DC Bus in the same manner as an Inverter. In the case of an Inverter/Charger, the data is transmitted only once per HV DC Bus. See 6.19.20.

[bookmark: __RefNumPara__33362838]6.20.27 Internal Offline Power Supply Status
The Charger reports the status of its HV DC Bus in the same manner as an Inverter. In the case of an Inverter/Charger, the data is transmitted only once per HV DC Bus. See 6.19.21.
[bookmark: __RefHeading__107785_974456342][bookmark: __RefNumPara__134986_1036456371]6.20.28 Service Points
The SPNs defined in Table 6.20.28a shall apply to the Inverter and Charger.

Table 6.20.28a — Service Points
	MSB
	ISB
	LSb
	Description
	Notes

	0
	0-FFh
	0-7
	Node-Global Service Points. Combine the ISB and LSb to calculate. Values from 0-FFh are Standard SPNs – see Table 7.3
	

	1
	Instance
	0
	DC Voltage
	

	1
	Instance
	1
	DC Current
	

	1
	Instance
	2
	Battery Temperature
	

	1
	Instance
	3
	DC Source State of Charge
	

	1
	Instance
	4
	DC Source State of Health
	

	1
	Instance
	5
	DC Source Capacity
	

	1
	Instance
	6
	DC Source AC Ripple
	

	1
	Instance
	7
	AC Backfeed
	AC Transfer Relay Welded

	2
	Instance
	0
	FET #1 Temperature
	

	2
	Instance
	1
	FET #2 Temperature
	

	2
	Instance
	2
	Control/Power Board Temperature
	

	2
	Instance
	3
	Cooling Fan
	Un – operational / locked, too slow/ too fast

	3
	Instance
	0
	DC Bulk Capacitor Temperature
	

	3
	Instance
	1
	Transformer Temperature
	

	3
	Instance
	2
	Ambient Temperature
	

	3
	Instance
	3
	Battery Charger Timeout
	

	3
	Instance
	4
	Battery Equalization
	

	3
	Instance
	5
	DC Bridge
	

	3
	Instance
	6
	Transfer Relay
	

	3
	Instance
	7
	Stacking Configuration
	

	4
	Instance
	0
	Stacking Communication
	

	4
	Instance
	1
	Stacking Sync Clock
	



The SPNs defined in Table 6.20.28b shall apply to the AC input or output, and thus may have several instances. The 19-bit SPN is divided into three sections, the Most Significant Byte (MSB), the Intermediate Byte (ISB), and the Least Significant Bits (LSb). The ISB indicates the Instance of the AC Point that is suspect . If the problem is global to all instances, the ISB is 0.

Table 6.20.28b — Service Points
	MSB
	ISB
	LSb
	Description

	81h
	Instance
	0
	RMS Voltage

	81h
	Instance
	1
	RMS Current

	81h
	Instance
	2
	Frequency

	81h
	Instance
	3
	Open Ground

	81h
	Instance
	4
	Open Neutral

	81h
	Instance
	5
	Reverse Polarity

	81h
	Instance
	6
	Ground Fault

	81h
	Instance
	7
	Peak Voltage

	82h
	Instance
	0
	Peak Current

	82h
	Instance
	1
	Ground Current

	82h
	Instance
	2
	Real Power

	82h
	Instance
	3
	Reactive Power

	82h
	Instance
	4
	Harmonic Distortion

	82h
	Instance
	5
	AC Phase Status

	83h
	Instance
	0
	Anti-Islanding Frequency

	83h
	Instance
	1
	Anti-Islanding Voltage



The SPNs defined in Table 6.20.28c shall apply to the APS, DC Bus, and OPS. As with the AC Input and Output, the ISB indicates the Instance of the internal component. The MSB indicates the type of component, and the LS Bits indicate the specific failed item. If the problem is global to all instances, the ISB is Zero. If the problem is global to all instances, the ISB is 0.

Table 6.20.28c — Service Points
	MSB
	ISB
	LSb
	Description

	84h – APS
85h – OPS
86h - DC Bus
	Instance
	0
	Voltage

	84h – APS
85h – OPS
86h - DC Bus
	Instance
	1
	Current

	84h – APS
85h – OPS
86h - DC Bus
	Instance
	2
	Temperature



[bookmark: __RefNumPara__134988_1036456371]6.20.29 Alarms
Table 6.20.29 lists the alarms.

Table 6.20.29 — Alarms
	Alarm Instance
	Description

	1
	History cleared

	2
	Source (AC/DC) power applied

	3
	Source (AC/DC) power disabled

	16
	Derating Ending

	17
	Derate Starting – High Internal Temperature

	18
	Derate Starting – High Battery Temperature

	19
	Derate Starting – Battery Voltage

	20
	Derate Starting – AC Input Voltage

	21
	Derate Starting – AC Input Current

	100
	Charger enabled

	101
	Charger disabled

	102
	Charger over temperature

	103
	Charger under temperature

	110
	Transition to bulk stage

	111
	Transition to absorption stage

	112
	Transition to Overcharge State

	113
	Transition to Equalize State

	114
	Transition to float stage

	115
	Transition to CC/CV Stage

	116
	Transition to maintenance stage

	120
	Low battery voltage limit

	121
	High battery voltage limit

	122
	Battery over temperature

	123
	Battery under temperature

	124
	Battery Disconnected



[bookmark: __RefNumPara__224326_1269854574]6.20.30 Test Profiles
6.20.30.1 Profile 74B: Basic Charger
Simple charger that is configured manually and starts/stops with the application of an external energy source. Such a charger may have the ability to receive Charge/Do-Not-Charge commands and be configured via RV-C, but it does not have the ability to take charging directions outside of On/Off (Refer to Directed Charger below for chargers which are able to respond to on/off as well as charging goals and/or charging modes/states). 
When receiving commands, the Instance Number must match, or be 0 indicating All Chargers. Reception of commands with non-matching instance numbers should be ignored.
Prerequisites: None
DC_SOURCE_CONNECTION_STATUS (6.5.20) (if CHARGER_STATUS_2 is supported)
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74B-R-01
	Application of energy
	a. Charging starts
	a. Unit begins delivery of energy to battery, as determined by internal charging profiles and configuration of charger.
	Charger begins operation per its existing configuration. It begins sending basic status messages.

	
	
	
	b. CHARGER STATUS message is transmitted per 6.20.8 and charger configuration / status.
Required fields: Instance, Operating State.
	

	
	
	
	c. CHARGER STATUS 2 (Optional) message is transmitted. If supplied, assure information is per 6.20.9 and charger configuration.
Required fields: Instance
	

	
	
	
	d. CHARGER EQUAIZATION STATUS (Optional) message is transmitted. If supplied, assure information is per 6.20.21 and charger configuration.
Required fields: Instance, Pre-charge status
	

	74B-R-02
	Charger requested to stop charging via external wire signal
(Optional: If capable)
	a. Activation of external Charger Enable/Disable signal wire to disable charger.
	a. Unit shall cease delivery of energy (Current <= 1A) within 500mS of application of signal.
CHARGER STATUS message shall set Operating State field = Not Charging, Float, or Disabled (Device and / or configuration dependent)
	If charger hardware supports a physical hardwire ‘Enable’ signal, charger will respond as directed by that wire, as well as modify the status messages to accordingly indicate its present condition.



Command Response
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74B-C-01
	Unsupported Command
	Send any CHARGER command which is not supported.

	a. Unit shall respond with NAK indicating it does not respond to Charger Commands.
	In the Basic Charger, there is no ability to receive directions from an external CAN based source (example, a BMS). This capacity is for the Directed Charger level

	74B-C-02
	Configuration Command
	a. Send 6.20.12 Charger Configuration Command verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 6.20.10 message noting change in field requested, or indicating FFh if that field is not supported.
	When processing a command, a charger should respond with an overall NAK if it does not accept configuration directions via the RV-C commands. 
If charger does process configuration commands, supported field should be updated. It is NOT a requirement that a charger supports all bit fields in the configuration command, and if a command is received which is only partiality supported, unsupported fields may be ignored.

	74B-C-03
	Configuration Command 2
	a. Send 6.20.14 Charger Configuration Command 2 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 2 6.20.13 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-04
	Configuration Command 3
	a. Send 6.20.16 Charger Configuration Command 3 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 3 6.20.15 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-05
	Configuration Command 4
	a. Send 6.20.18 Charger Configuration Command 4 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 4 6.20.17 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-06
	Configuration Command 5
	a. Send 6.20.20 Charger Configuration Command 5 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 5 6.20.19 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-07
	Equalization Configuration Command
	a. Send 6.20.23 Equalization Configuration Command verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Equalization Configuration Status 6.20.22 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-08
	Command
	Send any Command with non-zero Instance Number not equal to that of charger.
	Ignore
	Commands not directed to charger via matching instance, or use of ‘All Instance’ (0), shall be ignored. Note that a NAK should not be returned, the command should be ignored.



6.20.30.2 Profile 74D: Directed Charger
A Directed Charger is one that has the ability to take guidance from an external device for the real-time setting of charging state and goals. This external device is a Remote Battery Master (RBM). The RBM can be a BMS (Battery Management System) or SOC (State of Charge) device as well as another charging device associated with the same DC Instance or DC bus.
An RBM must at minimum broadcast DC_STATUS_4 indicating its Instance, Priority, as well as desired Charge State to provided direction to chargers. An RBM must also broadcast DC_STATUS_1, and DC_STATUS_2 to indicate its presence and activity on the RV-C Bus. (Refer to DC_STATUS for additional details on additional minimum requirements, including required fields for an RBM as well as the presence of multiple potential RMBs and the handling of such).
Directed Chargers shall respond to the highest priority RBM associated with its Battery or DC Bus Instance.
Directed Chargers may (optionally) act as an RBM, providing it has sufficient capability and is configures to act as an RBM.
Directed Charges may (optionally) utilize information supplied from an RBM to augment instrumentation (Remote Instrumentation).
Only one RBM shall be followed at any given time: Even if that RBM is unable to supply full battery status information (e.g., does not supply a battery temperature value) only the highest priority RMB shall be followed at any given time.
In the absence of no RBM, Directed Chargers shall behave according to the Basic Charger profile 74B above.
Prerequisites: 74B - Basic Charger, RBM associated with same DC Instance / Bus ID.
DC_SOURCE_CONNECTION_STATUS (6.5.20)
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74D-R-01
	Application of energy – No RBM present.
	a. Charging starts with no RBM indicated.
	a. Unit behaves per Basic Charger Profile above.
	When no validated direction has been received from an external RBM, the charger shall proceed based on its existing configuration in a stand-alone fashion. Care needs to be taken by the evaluator, as some chargers may have an option to enter a standby or even faulted mode in the lack of a validated RBM.

	74D-R-02
	Introduction of RBM with different DC Instance / bus.
	a. Validated RBM begins broadcasting direction using a DC Instance/bus not matching the DC Instance/bus the charger is configured for.
	a. Charger ignores RBM and continues to behave per the Basic Charger Profile.
	The arrival of any directional messages not associated with the configured DC Instance should be ignored. Only messages which match the same DC Instance (indicating the charger and the battery are on the same DC bus) should be processed.

	74D-R-03
	Introduction of RBM with matching DC Instance / bus.
	a. Validated RBM begins broadcasting direction of DC Instance using a matching Charger’s configured DC Instance
	a. Charger will begin following requested charging state.
	When a validated charging direction message is received, the charger should begin following those directions. Directions may be as simple as ‘Start/stop charging’, in which case the charger will follow its configure charging profile. Or the directions may include specific goals / limits for battery voltage and/or current, in which case those goals should override any internal charger configuration.

	
	
	b. Validate RBM supplies DC Voltage and/or current goals or targets.
	b. Charger shall utilize those as its targets. Limiting its energy output to meet the most restrictive voltage or current goal supplied. 
	

	
	
	c. Validated RBM ceases broadcasting of DC_STATUS_x messages
	c. Charger shall revert to Basic Charge Profile behavior above. It may restart a new charging cycle, or continue on the present charging cycle and mode, A charger may also be able to take other actions depending on its configuration and capability.
	

	74D-R-04
	Charger requested to stop charging via external wire signal
(Optional: If capable)
	a. Activation of external Charger Enable/Disable signal wire to disable charger.
	a. Unit shall cease deliver of energy (Current <= 1A) within 500mS of application of signal. – overriding any RBM directions.
CHARGER STATUS message shall set Operating State field = Not Charging, Float, or Disabled (Device and / or configuration dependent)
	Even in the presence of validated charging direction messages via RV-C, if the charger is equipped with a physical charger/do not charge wire, that capability should override any CAN based directions. This allows for a kind of belts-and-suspenders installation with the hardware signal being a safety backstop.



Command Response
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74D-C-01
	High Voltage Condition
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High Voltage Limit Status” set = Limit Reached
	Unit shall terminate charging.


CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'

	A Directed Charger must monitor for relevant commands outside the Charger section and respond accordingly.
Limit conditions shall be respected even if other Directions are received, example if a DC_SORUCE_STATUS_4 is still asking for Charging, but a High Limit is received, charging shall stop.

	74D-C-02
	High Voltage Disconnect
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High Voltage Disconnect Status” set = Limit Reached
	Unit shall terminate charging and prepare for disconnect status.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	Some chargers may chose to enter a Faulted state when a Disconnect command is received.

	74D-C-03
	High Temperature Condition
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High DC source temperature limit status” set = Limit Reached
	Unit shall terminate charging.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	

	74D-C-04
	High Temperature Disconnect
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High DC source temperature disconnect status” set = Limit Reached
	Unit shall terminate charging and prepare for disconnect status.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	Some chargers may chose to enter a Faulted state when a Disconnect command is received.

	74D-C-05
	Global Battery Off
	Send DC_SOURCE_COMMAND with matching DC-Instance and “Desired Power On/Off Status” = off
	Unit shall terminate charging.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	Reception of global DC_SOURCE off commands shall cause all associated charging sources to terminate charging.

Upon receiving On command, the charger may resume its prior mode of operation.

	74D-C-06
	Global Charger Off
	Send DC_SOURCE_COMMAND with matching DC-Instance and “Desired Charge On/Off Status” = off
	Unit shall terminate charging.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	.



6.20.30.3 Profile 74P: Prioritizing Charger
A Prioritizing Charger is one which has the ability to follow guidance from an RBM, and also monitor other charging sources adjusting its output as needed to assure the charging devices with higher priority are fully utilized (90% or above) by adjusting its own output as needed to meet the total energy goals supplied by the RBM. In order for a Prioritizing Charger to operate, the RBM must supply a Goal Current value as part of DC_STATUS_4 and chargers must supply their utilization as part of CHARGER_STATUS
Prerequisites: 74B: Basic Charger, 74D: Directed Charger, RBM associated with same DC Instance / Bus ID supplying charging current goals.
DC_SOURCE_CONNECTION_STATUS (6.5.20)
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74P-R-01
	communication
	a. Broadcast Charger Utilization
	a. Charger broadcasts CHARGER_STATUS per 6.20.8
Required fields: Charger current as percent of maximum (% utilization of charger)
	To allow for prioritization of chargers, it is important to send out an accurate representation of charger utilization. But this must be relative to the real-time capabilities of the charger, not the idealized capabilities. Example, if a given charger is able to operate from either a 220v / 50A source and able to provide upwards of 100A, or a 120v/15A source and is limited to 25A in this case, it must adjust its utilization accurately. In this case, if it is being powered by a 120v/15A source and delivering 20A, its utilization is 80%, not 20%

	
	
	b Broadcast Charger DC Bus and priority.
	b. Charger broadcasts CHARGER_STATUS_2 per 6.20.9
Required fields: DC Source Instance, Charger Priority,
	

	74P-R-02
	RBM Goal Current Exceeded
	a. Lower Priority charging devices present on same DC Instance/bus with indicated utilization above 10%
	a. No change in unit’s behaviors – lower priority chargers to adjust their output down.
	During prioritization, when the current is over goal, the charger should ascertain if it is the lowers priority active charging source, taking into account charges, Solar, DC Generators –all charging sources and their priority. If indeed it is one of the lowest priority sources, it should reduce its output to lower total system current delivery.

	
	
	b. Charging device is lowest priority device associated with DC Instance/bus
	b. Unit reduces energy output until its output is 0A, or total charging current is at or below RBM goal.
	

	74P-R-03
	RBM Goal Current not met
	a. Higher Priority charging devices present on same DC Instance/bus with indicated utilization under 90%
	a. No change in units behaviors – higher priority chargers to adjust their output up.
	Likewise, if current delivery is under goal the charging source should assess if it is the lower priority source and increase its output. During this time it is also important that a charging source assures higher priority sources are operating at a high level of utilization.

	
	
	b. Higher Priority charging devices present on same DC Instance/bus with indicated utilization at or above 90%
	b. Unit increases energy output until it reaches 90+% or the total charging current is at the RBM goal.
	



Proposed Changes in RED:
Notes: 
Changes were only made to the following subsections: 6.20.1 Introduction, 6.20.2 AC Status, 6.20.8 Charger Status, 6.20.12 Charger Command, 6.20.24 Charger Properties. Also, a new subsection, 6.20.30.4 Profile 74R: Reversed Charger was added.
6.20 Charger (Converter) 
6.20.1 Introduction
A Converter can be a device that changes grid or shore AC power into DC power or can be a DC-to DC converter that converts DC power from one DC bus to another DC bus. An example of DC-to-DC converter use is converting the DC power from the starter/chassis battery to the DC bus to which the main/house battery is connected. Another characteristic of a DC-to-DC Converter is that it can be unidirectional or bidirectional.
A Charger is a sophisticated version of the Converter, and typically includes such features as multi-stage battery charging. It is often combined with an Inverter, in which case the node should support the Inverter DGNs as well. There may be more than one charger as two chargers are common.
In the case of a combination Inverter/Charger, the unit should use the same instance number for both. Due to the prevalence of combination units, no Charger should share an instance with an Inverter unless they are a combination unit.
An AC-to-DC Converter shall maintain an AC Input instance and a DC Source Instance for its corresponding DC output.
A DC-to-DC Converter shall maintain two DC Source Instances, one for each side and shall report the pertinent DC_SOURCE_STATUS_x messages for each of the two instances.
Note that the DC Source Instance(s) do not correspond to the Inverter or Charger Instance but rather indicates the DC subsystem the converter is attached to and supporting. The following formats apply (see Table 6.20.1).
If the DC-to-DC Converter is a bidirectional charger, the device shall maintain an additional Charger instance for the reverse charging direction to allow configuration and status reporting for the reverse charger.

Table 6.20.1 — Charger definition
	Device attribute
	Value

	Category
	Power components

	Default Source Address
	74, 75

	Dynamic Address Range
	128 to 143

	Instance
	Multiple



6.20.2 AC Status
Note that sections 6.20.2 to 6.20.7 apply only for AC-to-DC Converter or Charger devices.
An AC-to-DC charger will have AC inputs, which are reported using the same DGNs as the Inverter AC Status. If the charger is part of an Inverter/Charger package, the AC Input can be the same as the Inverter AC Inputs. In this case the Instance could be the same. Otherwise, the Charger Instances should be unique among the Charger and Inverter AC Points. The Instance field is defined in the same manner as the Inverter AC Instances.
The only distinction is that the Charger AC Status is only transmitted every 5000 ms when the charger is not actively charging. If the charger is part of an inverter/charger and the data would be exactly duplicated, the data does not have to be transmitted twice - only the INVERTER_AC_STATUS messages need be transmitted.
In the case of an inverter/charger that is capable of transmitting both the input and output amperage, the input and output amperages should be transmitted as INVERTER_AC_STATUS DGNs, and the power diverted to charging should be transmitted as CHARGER_AC_STATUS (as it does not exactly duplicate the inverter data.)  (See 6.19.2)

6.20.3 AC Input Page 1
Table 6.20.3 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_1 (see Table 6.1.2).

Table 6.20.3 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_1

	DGN
	1FFCAh

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



6.20.4 AC Input Page 2
Table 6.20.4 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_2 (see Table 6.1.3).

Table 6.20.4 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_2

	DGN
	1FFC9h

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



6.20.5 AC Input Page 3
Table 6.20.5 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_3 (see Table 6.1.4).

Table 6.20.5 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_3

	DGN
	1FFC8h

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



6.20.6 AC Input Page 4
Table 6.20.6 defines the DG attributes. The signal and parameter attributes are the same as AC_STATUS_4 (see Table 6.1.5).

Table 6.20.6 — DG definition
	DG attribute
	Value

	Name
	CHARGER_AC_STATUS_4

	DGN
	1FF8Ah

	Default priority
	6

	Maximum broadcast gap
	None

	Normal broadcast gap
	500 ms when charging 5000 ms when inactive

	Minimum broadcast gap
	100 ms

	Number of frames
	1

	ACK requirements
	None



6.20.7 AC Fault Configuration Status and Command
Fault Control configuration and status DGNs are defined for the charger. Fault Control configuration and status DGNs are defined for the inverter. These DGNs follow the formats as indicated in the following table.

Table 6.19.7 - DG Reference 
	Name
	DGN
	Format
	Table

	CHARGER_ACFAULT_CONFIGURATION_STATUS_1
	1FF89h
	AC_CONFIGURATION_STATUS_1
	6.1.6

	CHARGER_ACFAULT_CONFIGURATION_STATUS_2
	1FF88h
	AC_CONFIGURATION_STATUS_2
	6.1.8

	CHARGER_ACFAULT_CONFIGURATION_COMMAND_1
	1FF87h
	ACFAULT_CONFIGURATION_COMMAND_1
	6.1.11.3

	CHARGER_ACFAULT_CONFIGURATION_COMMAND_2
	1FF86h
	ACFAULT_CONFIGURATION_COMMAND_2
	6.1.11.3



The status DGNs are broadcast on request. The command DGNs should be acknowledged with an ACK and the corresponding status DGN.

6.20.8 Charger Status
The charger status DGN describes the general operating status of the Charger on a particular DC Source (Battery Bank). Table 6.20.8a defines the DG attributes and Table 6.20.8b defines the signal and parameter attributes.

Table 6.20.8a — DG definition
	DG attribute
	Value

	Name
	CHARGER_STATUS

	DGN
	1FFC7h

	Default priority
	6

	Maximum broadcast gap
	5000 ms

	Normal broadcast gap
	5000 ms or on change

	Minimum broadcast gap
	500 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.8b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Charge voltage
	uint16
	Vdc
	see Table 5.3
Control voltage: The voltage desired to be delivered to the battery.

	3 to 4
	-
	Charge current
	uint16
	Adc
	see Table 5.3
Control current: The current desired to be delivered to the battery.

	5
	-
	Charge current percent of maximum
	uint8
	%
	see Table 5.3
Control current as a percent of the maximum.

	6
	-
	Operating state
	uint8
	-
	Specifies the current operating state of the charger for the identified DC source.
0 – Disable
1 - Not charging
2 – Bulk
3 – Absorption
4 – Overcharge
5 – Equalize
6 – Float
7 - Constant voltage/Current

	7

	0 to 1
	Default state on power- up
	uint2
	-
	00b - Charger disabled 
01b - Charger enabled

	
	2 to 3
	Auto recharge enable
	uint2
	-
	00b – Auto recharge disabled
01b – Auto recharge enabled
Auto recharge reinitializes charging if battery voltage drops below a certain voltage

	
	4 to 5
	Force charge
	uint2
	-
	0 – Charging is not forced
1 – Force charge to bulk
2 – Force charge to float

	
	6 to 7
	Direction
	uint2
	-
	00b – Normal
01b – Reversed
10b - Reserved
11b - Undefined
By default, the Charger’s Direction parameter shall be Normal.



6.20.9 Charger Status 2
The charger status2 DGN communicants the linkage of a given charging device instance with its associated DC battery instance. It also allows for the reporting of the chargers priority relative to other charging sources as well as additional operating conditions vs. the goals from Charger Status 1. Table 6.20.9a defines the DG attributes and Table 6.20.9b defines the signal and parameter attributes.

Table 6.20.9a — DG definition
	DG attribute
	Value

	Name
	CHARGER_STATUS_2

	DGN
	1FEA3h

	Default priority
	6

	Maximum broadcast gap
	n/a

	Normal broadcast gap
	500 ms

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.9b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Charger Instance
	uint8
	
	0 = Invalid
1 to 250 - Charger Instance

	1
	-
	DC Source Instance(DEPRECATED)
	uint8
	
	DC Source charger is associated with.
0 = invalid
255 = Unknown

	2
	-
	Charger priority
	uint8
	
	Priority of charger
0 = Unassigned
Higher value indicates higher priority.

	3 to 4
	-
	Charging voltage
	uint16
	Vdc
	see Table 5.3
Voltage as measured at Charger.

	5 to 6
	-
	Charging current
	uint16
	Adc
	see Table 5.3
Current being delivered by Charger

	7
	-
	Charger temperature
	uint8
	°C
	see Table 5.3
Temperature of Charger



6.20.10 Charger Status 3
Table 6.20.10a defines the DG attributes and Table 6.20.10b defines the signal and parameter attributes.

Table 6.20.10a — DG definition
	DG attribute
	Value

	Name
	CHARGER_STATUS_3

	DGN
	1FDCAh

	Default priority
	6

	Maximum broadcast gap
	n/a

	Normal broadcast gap
	500 ms

	Minimum broadcast gap
	50 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.10b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Charger Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1
	0 to 1
	Derating Status
	uint2
	-
	00b – Charger not derating 
01b – Charger derating 

	2
	-
	Derating Reason
	uint8
	-
	0 – Not derating 
1 – High Internal Temperature 
2 – High Battery Temperature 
3 – Battery Voltage 
4 – AC Input Voltage 
5 – AC Input Current 



6.20.11 Charger Configuration
This DG provides configuration information for the Charger. Table 6.20.11a defines the DG attributes and Table 6.20.11b defines the signal and parameter attributes.

Table 6.20.11a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS

	DGN
	1FFC6h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on charge

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.11b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger instance

	1
	-
	Charging algorithm
	uint8
	-
	The algorithm currently being applied to the battery.
0 - Constant voltage
1 - Constant current
2 – 3-Stage
3 – 2-Stage
4 – Trickle
249 - Custom algorithm #2
250 - Custom algorithm #1

	2
	-
	Charger mode
	uint8
	-
	Configuration of charger modes to allow multiple chargers on one battery.
0 - Stand-alone
1 – Primary
2 – Secondary
3 – Linked to DC Source

	3
	0 to 1
	Battery sensor present
	uint2
	-
	00b - No Battery Temperature sensor in use.
01b - Sensor is present and active.

	
	2 to 3
	Charger Installation Line
	uint2
	-
	00b - Line 1
01b - Line 2
Indicates which line the charger has been installed on in the coach distribution panel.

	
	4 to 7
	Battery type
	uint4
	-
	See table 6.5.5b

	4 to 5
	-
	Battery bank size
	uint16
	A•h
	see Table 5.3

	6 to 7
	-
	Maximum charging current
	uint16
	A
	see Table 5.3
Note that the precision does not match the precision of the same datum in CHARGER_CONFIGURATION_COMMAND



6.20.12 Charger Command
This command starts or stops the charger. Note that Enabling the charger does not necessarily start the unit to converting power. Table 6.20.12a defines the DG attributes and Table 6.20.12b defines the signal and parameter attributes.
This command also provides the control voltage and current to be used for the Constant Current and Constant Voltage charging algorithms. These values can be updated as needed by a System Master Charging Control Device.

Table 6.20.12a — DG definition
	DG attribute
	Value

	Name
	CHARGER_COMMAND

	DGN
	1FFC5h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on charge

	Minimum broadcast gap
	As needed

	Number of frames
	1

	ACK requirements
	NAK, CHARGER_STATUS



Table 6.20.12b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = All
1 to 250 - Charger Instance

	1
	-
	Status
	uint8
	-
	0 — Disable
1 — Enable charger
2 — Start equalization

	2
	0 to 1
	Default state on power- up
	uint2
	-
	00b — Charger disabled on power-up 
01b — Charger enabled on power-up

	
	2 to 3
	Auto recharge enable
	uint2
	-
	00b – Auto recharge disabled
01b – Auto recharge enabled
Auto recharge reinitializes charging if battery voltage drops below a certain voltage

	
	4 to 7
	Force charge
	uint4
	-
	0 – Cancel forcing
1 – Force charge to bulk
2 – Force charge to float

	3 to 4
	-
	Control Voltage for CC/CV Mode
	uint16
	A
	see Table 5.3
The value provided via this parameter shall be used during the Constant Voltage Charging Algorithm. 
This field applies only for the CC/CV charger operating state and this value shall be reflected in the Charge Voltage value from the CHARGER_STATUS DGN. 

	5 to 6
	-
	Control Current for CC/CV Mode
	uint16
	A
	see Table 5.3 
The value provided via this parameter shall be used during the Constant Current Charging Algorithm. 
This field applies only for the CC/CV charger operating state, and this value shall be reflected in the Charge Current value from the CHARGER_STATUS DGN. 

	7
	0 to 1
	Direction
	uint2
	-
	00b - Normal
01b – Reversed
10b - Auto
11b – Do-Not-Change
The value set via this parameter allows setting the Charger direction. Note that the change in Direction can be permanent or momentary depending on the Charger’s implementation. If it is momentary the Reversed direction remains valid until the charge cycle ends or until it is changed via a subsequent CHARGER_COMMAND DGN or until the unit restarts. By default, the Charger’s Direction parameter shall be Normal.



6.20.13 Charger Configuration Command
This DGN provides changes in the Charger configuration. Table 6.20.13a defines the DG attributes and Table 6.20.13b defines the signal and parameter attributes.
Placing a No Data (255, 65535) in a field will cause that setting to be ignored. Thus, it is possible to adjust any single setting without changing any others.

Table 6.20.13a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND

	DGN
	1FFC4h

	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, CHARGER_CONFIGURATION_STATUS



Table 6.20.13b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = All
1 to 250 - Charger Instance

	1
	-
	Charging algorithm
	uint8
	-
	see 6.20.11
255 – No Data 

	2
	-
	Charger mode
	uint8
	-
	see 6.20.11
255 – No Data 

	3
	0 to 1
	Battery sensor present
	uint2
	-
	00b — No battery temperature sensor in use
01b — Sensor is present and active

	
	2 to 3
	Charger Installation Line
	uint2
	-
	00b - Line 1
01b - Line 2
Indicates which line the charger has been installed on in the coach distribution panel.

	4 to 5
	-
	Battery bank size
	uint16
	A•h
	see Table 5.3
No Data = 65535 

	6
	0 to 3
	Battery type
	uint4
	-
	see 6.20.11

	7
	-
	Maximum charging current
	uint8
	A
	see Table 5.3
255 – No Data 
Note that the precision does not match the precision of the same datum in CHARGER_CONFIGURATION_STATUS



6.20.14 Charger Configuration Status 2
This DGN supplements CHARGER_CONFIGURATION_STATUS. Table 6.20.14a defines the DG attributes and Table 6.20.14b defines the signal and parameter attributes. Typically, Maximum Charge Current = Battery Bank Size * Charge Rate Limit * Max Charge as Percent. However, specific implementations do not necessarily allow the configuration of all of these parameters.

Table 6.20.14a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS_2

	DGN
	1FF96h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.14b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1
	-
	Maximum charge current as percent
	uint8
	Pct
	see Table 5.3
see notes above

	2
	-
	Charge rate limit as percent of bank size
	uint8
	Pct
	see Table 5.3
see notes above

	3
	-
	Shore Breaker Size
	uint8
	A
	see Table 5.3

	4
	-
	Default Battery Temperature
	uint8
	°C
	see Table 5.3
May be used in the absence of a battery temperature sensor on the charger

	5 to 6
	-
	Recharge Voltage
	uint16
	Vdc
	see Table 5.3
Charger may initiate charging when battery drains past this value



6.20.15 Charger Configuration Command 2
This changes the configuration information for the Charger. Table 6.20.15 defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_CONFIGURATION_STATUS_2 (see Table 6.20.14b).

Table 6.20.15 — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND_2

	DGN
	1FF95h

	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, CHARGER_CONFIGURATION_STATUS_2


6.20.16 Charger Configuration Status 3
This DGN supplements CHARGER_CONFIGURATION_STATUS. Table 6.20.16a defines the DG attributes and Table 6.20.16b defines the signal and parameter attributes. 

Table 6.20.16a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS_3

	DGN
	1FECCh

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.16b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Bulk Voltage
	uint16
	Vdc
	see Table 5.3

	3 to 4
	-
	Absorption Voltage
	uint16
	Vdc
	see Table 5.3

	5 to 6
	-
	Float Voltage
	uint16
	Vdc
	see Table 5.3

	7
	-
	Temperature Compensation Constant
	uint8
	mV/K
	0 – 250 mV/K
Magnitude of charging voltage adjustment due to temperature



6.20.17 Charger Configuration Command 3
This changes the configuration information for the Charger. Table 6.20.17a defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_CONFIGURATION_STATUS_3 (see Table 6.20.16b).

Table 6.20.17a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND_3

	DGN
	1FECBh

	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, CHARGER_CONFIGURATION_STATUS_3



6.20.18 Charger Configuration Status 4
This DGN supplements CHARGER_CONFIGURATION_STATUS. Table 6.20.18a defines the DG attributes and Table 6.20.18b defines the signal and parameter attributes. 

Table 6.20.18a — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_STATUS_4

	DGN
	1FEBFh

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.18b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Bulk Time
	uint16
	min
	Precision = 1 minute
Value range = 0 to 65530 minutes

	3 to 4
	-
	Absorption Time
	uint16
	min
	Precision = 1 minute
Value range = 0 to 65530 minutes

	5 to 6
	-
	Float Time
	uint16
	min
	Precision = 1 minute
Value range = 0 to 65530 minutes



6.20.19 Charger Configuration Command 4
This changes the configuration information for the Charger. Table 6.20.19 defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_CONFIGURATION_STATUS_4 (see Table 6.20.18b).

Table 6.20.19 — DG definition
	DG attribute
	Value

	Name
	CHARGER_CONFIGURATION_COMMAND_4

	DGN
	1FEBEh

	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, CHARGER_CONFIGURATION_STATUS_4



6.20.20 Charger Configuration Status 5 & Charger Configuration Command 5
(Charger Configuration Status 5 is deprecated and replaced with the DC_SOURCE_CONNECTION_STATUS and DC_SOURCE_CONFIGURATION_COMMAND_3)

6.20.21 Charger Equalization Status
This describes the status of the Equalization process. Table 6.20.21a defines the DG attributes and Table 6.20.21b defines the signal and parameter attributes. This DGN is normally broadcast only during the equalization process.

Table 6.20.21a — DG definition
	DG attribute
	Value

	Name
	CHARGER_EQUALIZATION_STATUS

	DGN
	1FF99h

	Default priority
	6

	Maximum broadcast gap
	5000ms if active

	Normal broadcast gap
	1000ms if active

	Minimum broadcast gap
	500ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.21b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Time remaining
	uint16
	min
	Precision = 1 min
Value range = 0 to 65 530 min

	3
	0 to 1
	Pre-charging status
	Bit
	-
	00b — Pre-charging is not in process
01b — Charger is charging the batteries to prepare for equalization



6.20.22 Equalization Configuration Status
This describes configuration information for the Equalization mode of the Charger. Table 6.20.22a defines the DG attributes and Table 6.20.22b defines the signal and parameter attributes.

Table 6.20.22a — DG definition
	DG attribute
	Value

	Name
	CHARGER_EQUALIZATION_CONFIGURATION_STATUS

	DGN
	1FF98h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on change

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	None



Table 6.20.22b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1 to 2
	-
	Equalization voltage
	uint16
	Vdc
	see Table 5.3

	3 to 4
	-
	Equalization time
	uint16
	min
	Precision = 1 min
Value range = 0 to 65 530 min



6.20.23 Equalization Configuration Command
This changes the configuration information for the Equalization mode of the Charger. Table 6.20.23 defines the DG attributes. The signal and parameter attributes have the same format as CHARGER_EQUALIZATION_CONFIGURATION_STATUS (see Table 6.20.22b).

Table 6.20.23 — DG definition
	DG attribute
	Value

	Name
	CHARGER_EQUALIZATION_CONFIGURATION_COMMAND

	DGN
	1FF97h

	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, CHARGER_EQUALIZATION_CONFIGURATION_STATUS



6.20.24 Charger Properties
This message allows a charger to report its capabilities with regard to charging current and supported battery types. As these capabilities are limited by hardware or design, effectively “built in” to the device at its time of manufacture, these values should never change - with some rare exceptions. Table 6.20.24a defines the DG attributes and Table 6.20.24b defines the signal and parameter attributes.
Note: “Charging Current – Max Setting” and “Charging Current – Min Setting”, below, are not necessarily a multiple of “Charging Current – Resolution.” 
· The first selectable step above the minimum charge current is “Charging Current – Min Setting” plus “Charging Current – Resolution”. 
· The first selectable step below the maximum charge current is “Charging Current – Max Setting” minus “Charging Current – Resolution”. 
Table 6.20.24a — DG definition
	DG attribute
	Value

	Name
	CHARGER_PROPERTIES

	DGN
	1FDAAh

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	on request

	Minimum broadcast gap
	50 ms

	Number of frames
	1

	ACK requirements
	None



Table 6.20.24b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value description

	0
	-
	Instance
	uint8
	-
	0 = Invalid
1 to 250 - Charger Instance

	1
	-
	Charging Current – Max Setting
	uint8
	A
	See Table 5.3
The maximum value the charger will accept in byte 7 (“maximum charging current”) of CHARGER_CONFIGURATION_COMMAND, that is, the greatest current the charger can deliver to the battery banks as limited by its hardware or design.

	2
	-
	Charging Current – Min Setting
	uint8
	A
	See Table 5.3
The minimum value the charger will accept in byte 7 (“maximum charging current”) of CHARGER_CONFIGURATION_COMMAND. In effect, the smallest current the charger can deliver to the battery banks as limited by its hardware or design.

	3
	-
	Charging Current – Resolution
	uint8
	A
	See Table 5.3
The smallest increment of change the charger will accept in byte 7 (“maximum charging current”) of CHARGER_CONFIGURATION_COMMAND. 
0 – Not valid 
1 – Full resolution 
2-254 – Smallest step size in amps 

	4
	-
	Supported Battery Types
	Bitmap
	-
	Bitmap of battery types the charger can be set to using CHARGER_CONFIGURATION _COMMAND, “Battery type” field. Follows the order and type values of Table 6.5.5b, byte 7. A zero value for a bit indicates the corresponding battery type is not supported; a one value for a bit indicates the corresponding battery type is supported. 

Bit 0 – Type 0 – Flooded battery type 
Bit 1 – Type 1 – Gel battery type 
Bit 2 – Type 2 – AGM battery type 
Bit 3 – Type 3 – LiFePh battery type 
Bits 4-6 – Battery types 4, 5 and 6 (not yet defined in Table 6.5.5b; reserved for future battery types; set as 0) 
Bit 7 – Always 0; Ensures that 0xFF or 0xFE value is correctly parsed. 

	5
	-
	Supported Battery Types (Continued)
	Bitmap
	-
	Same description as byte 4 above. 
Bits 0-4 – Battery types 7, 8, 9, 10 and 11 (not yet defined in Table 6.5.5b; reserved for future battery types; set as 0) 
Bit 5 – Type 12 – “Vendor-defined proprietary type” 1 
Bit 6 – Type 13 – “Vendor-defined proprietary type” 2 
Bit 7 – Always 0; Ensures that 0xFF or 0xFE value is correctly parsed. 

	6
	0 to 1
	Vendor-Defined Proprietary Type 1 – User Defined Charge Parameters
	uint2
	-
	0 – This battery type does not support user definable charge parameters. 
1 - This battery type supports user definable charge parameters. 
If this field is 0 and the charger is set to battery type 12, “Vendor-Defined Proprietary Type 1”, the charger will not accept commands to alter battery charge parameters, such as those in CHARGER_CONFIGURATION_COMMAND_3 or CHARGER_CONFIGURATION_COMMAND_4. If this field is 1, the charger must accept commands to configure battery charging parameters. 

	
	2 to 3
	Vendor-Defined Proprietary Type 2 – User Defined Charge Parameters
	uint2
	-
	Same as above, but for battery type 13, “Vendor-Defined Proprietary Type 2”.

	
	4 to 5
	Directionality
	uint2
	-
	00b - Unidirectional
01b – Bidirectional
10b - Reserved
11b - Undefined

	
	6 to 7
	Converter Type
	uint2
	-
	00b – AC-to-DC
01b – DC-to-DC
10b - Reserved
11b - Undefined



6.20.25 Internal Auxiliary Power Supply Status
The Charger reports the status of its APS in the same manner as an Inverter. In the case of an Inverter/Charger, the data is transmitted only once per APS. See 6.19.19.

6.20.26 Internal High Voltage DC Bus Status
The Charger reports the status of its HV DC Bus in the same manner as an Inverter. In the case of an Inverter/Charger, the data is transmitted only once per HV DC Bus. See 6.19.20.

6.20.27 Internal Offline Power Supply Status
The Charger reports the status of its HV DC Bus in the same manner as an Inverter. In the case of an Inverter/Charger, the data is transmitted only once per HV DC Bus. See 6.19.21.
6.20.28 Service Points
The SPNs defined in Table 6.20.28a shall apply to the Inverter and Charger.

Table 6.20.28a — Service Points
	MSB
	ISB
	LSb
	Description
	Notes

	0
	0-FFh
	0-7
	Node-Global Service Points. Combine the ISB and LSb to calculate. Values from 0-FFh are Standard SPNs – see Table 7.3
	

	1
	Instance
	0
	DC Voltage
	

	1
	Instance
	1
	DC Current
	

	1
	Instance
	2
	Battery Temperature
	

	1
	Instance
	3
	DC Source State of Charge
	

	1
	Instance
	4
	DC Source State of Health
	

	1
	Instance
	5
	DC Source Capacity
	

	1
	Instance
	6
	DC Source AC Ripple
	

	1
	Instance
	7
	AC Backfeed
	AC Transfer Relay Welded

	2
	Instance
	0
	FET #1 Temperature
	

	2
	Instance
	1
	FET #2 Temperature
	

	2
	Instance
	2
	Control/Power Board Temperature
	

	2
	Instance
	3
	Cooling Fan
	Un – operational / locked, too slow/ too fast

	3
	Instance
	0
	DC Bulk Capacitor Temperature
	

	3
	Instance
	1
	Transformer Temperature
	

	3
	Instance
	2
	Ambient Temperature
	

	3
	Instance
	3
	Battery Charger Timeout
	

	3
	Instance
	4
	Battery Equalization
	

	3
	Instance
	5
	DC Bridge
	

	3
	Instance
	6
	Transfer Relay
	

	3
	Instance
	7
	Stacking Configuration
	

	4
	Instance
	0
	Stacking Communication
	

	4
	Instance
	1
	Stacking Sync Clock
	



The SPNs defined in Table 6.20.28b shall apply to the AC input or output and thus may have several instances. The 19-bit SPN is divided into three sections, the Most Significant Byte (MSB), the Intermediate Byte (ISB), and the Least Significant Bits (LSb). The ISB indicates the Instance of the AC Point that is suspect. If the problem is global to all instances, the ISB is 0.

Table 6.20.28b — Service Points
	MSB
	ISB
	LSb
	Description

	81h
	Instance
	0
	RMS Voltage

	81h
	Instance
	1
	RMS Current

	81h
	Instance
	2
	Frequency

	81h
	Instance
	3
	Open Ground

	81h
	Instance
	4
	Open Neutral

	81h
	Instance
	5
	Reverse Polarity

	81h
	Instance
	6
	Ground Fault

	81h
	Instance
	7
	Peak Voltage

	82h
	Instance
	0
	Peak Current

	82h
	Instance
	1
	Ground Current

	82h
	Instance
	2
	Real Power

	82h
	Instance
	3
	Reactive Power

	82h
	Instance
	4
	Harmonic Distortion

	82h
	Instance
	5
	AC Phase Status

	83h
	Instance
	0
	Anti-Islanding Frequency

	83h
	Instance
	1
	Anti-Islanding Voltage



The SPNs defined in Table 6.20.28c shall apply to the APS, DC Bus, and OPS. As with the AC Input and Output, the ISB indicates the Instance of the internal component. The MSB indicates the type of component, and the LS Bits indicate the specific failed item. If the problem is global to all instances, the ISB is Zero. If the problem is global to all instances, the ISB is 0.

Table 6.20.28c — Service Points
	MSB
	ISB
	LSb
	Description

	84h – APS
85h – OPS
86h - DC Bus
	Instance
	0
	Voltage

	84h – APS
85h – OPS
86h - DC Bus
	Instance
	1
	Current

	84h – APS
85h – OPS
86h - DC Bus
	Instance
	2
	Temperature



6.20.29 Alarms
Table 6.20.29 lists the alarms.

Table 6.20.29 — Alarms
	Alarm Instance
	Description

	1
	History cleared

	2
	Source (AC/DC) power applied

	3
	Source (AC/DC) power disabled

	16
	Derating Ending

	17
	Derate Starting – High Internal Temperature

	18
	Derate Starting – High Battery Temperature

	19
	Derate Starting – Battery Voltage

	20
	Derate Starting – AC Input Voltage

	21
	Derate Starting – AC Input Current

	100
	Charger enabled

	101
	Charger disabled

	102
	Charger over temperature

	103
	Charger under temperature

	110
	Transition to bulk stage

	111
	Transition to absorption stage

	112
	Transition to Overcharge State

	113
	Transition to Equalize State

	114
	Transition to float stage

	115
	Transition to CC/CV Stage

	116
	Transition to maintenance stage

	120
	Low battery voltage limit

	121
	High battery voltage limit

	122
	Battery over temperature

	123
	Battery under temperature

	124
	Battery Disconnected



6.20.30 Test Profiles
6.20.30.1 Profile 74B: Basic Charger
Simple charger that is configured manually and starts/stops with the application of an external energy source. Such a charger may have the ability to receive Charge/Do-Not-Charge commands and be configured via RV-C, but it does not have the ability to take charging directions outside of On/Off (Refer to Directed Charger below for chargers which are able to respond to on/off as well as charging goals and/or charging modes/states). 
When receiving commands, the Instance Number must match, or be 0 indicating All Chargers. Reception of commands with non-matching instance numbers should be ignored.
Prerequisites: None
DC_SOURCE_CONNECTION_STATUS (6.5.20) (if CHARGER_STATUS_2 is supported)
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74B-R-01
	Application of energy
	a. Charging starts
	a. Unit begins delivery of energy to battery, as determined by internal charging profiles and configuration of charger.
	Charger begins operation per its existing configuration. It begins sending basic status messages.

	
	
	
	b. CHARGER STATUS message is transmitted per 6.20.8 and charger configuration / status.
Required fields: Instance, Operating State.
	

	
	
	
	c. CHARGER STATUS 2 (Optional) message is transmitted. If supplied, assure information is per 6.20.9 and charger configuration.
Required fields: Instance
	

	
	
	
	d. CHARGER EQUAIZATION STATUS (Optional) message is transmitted. If supplied, assure information is per 6.20.21 and charger configuration.
Required fields: Instance, Pre-charge status
	

	74B-R-02
	Charger requested to stop charging via external wire signal
(Optional: If capable)
	a. Activation of external Charger Enable/Disable signal wire to disable charger.
	a. Unit shall cease delivery of energy (Current <= 1A) within 500mS of application of signal.
CHARGER STATUS message shall set Operating State field = Not Charging, Float, or Disabled (Device and / or configuration dependent)
	If charger hardware supports a physical hardwire ‘Enable’ signal, charger will respond as directed by that wire, as well as modify the status messages to accordingly indicate its present condition.



Command Response
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74B-C-01
	Unsupported Command
	Send any CHARGER command which is not supported.

	a. Unit shall respond with NAK indicating it does not respond to Charger Commands.
	In the Basic Charger, there is no ability to receive directions from an external CAN based source (example, a BMS). This capacity is for the Directed Charger level

	74B-C-02
	Configuration Command
	a. Send 6.20.12 Charger Configuration Command verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 6.20.10 message noting change in field requested, or indicating FFh if that field is not supported.
	When processing a command, a charger should respond with an overall NAK if it does not accept configuration directions via the RV-C commands. 
If charger does process configuration commands, supported field should be updated. It is NOT a requirement that a charger supports all bit fields in the configuration command, and if a command is received which is only partiality supported, unsupported fields may be ignored.

	74B-C-03
	Configuration Command 2
	a. Send 6.20.14 Charger Configuration Command 2 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 2 6.20.13 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-04
	Configuration Command 3
	a. Send 6.20.16 Charger Configuration Command 3 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 3 6.20.15 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-05
	Configuration Command 4
	a. Send 6.20.18 Charger Configuration Command 4 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 4 6.20.17 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-06
	Configuration Command 5
	a. Send 6.20.20 Charger Configuration Command 5 verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Charger Configuration Status 5 6.20.19 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-07
	Equalization Configuration Command
	a. Send 6.20.23 Equalization Configuration Command verifying each field at a time (Other fields set = FFh).
	a. Unit shall respond with NAK indicating it does not respond to Charge Configuration Commands
–OR—
b. Unit shall respond with Equalization Configuration Status 6.20.22 message noting change in field requested, or indicating FFh if that field is not supported.
	

	74B-C-08
	Command
	Send any Command with non-zero Instance Number not equal to that of charger.
	Ignore
	Commands not directed to charger via matching instance, or use of ‘All Instance’ (0), shall be ignored. Note that a NAK should not be returned, the command should be ignored.



6.20.30.2 Profile 74D: Directed Charger
A Directed Charger is one that has the ability to take guidance from an external device for the real-time setting of charging state and goals. This external device is a Remote Battery Master (RBM). The RBM can be a BMS (Battery Management System) or SOC (State of Charge) device as well as another charging device associated with the same DC Instance or DC bus.
An RBM must at minimum broadcast DC_STATUS_4 indicating its Instance, Priority, as well as desired Charge State to provided direction to chargers. An RBM must also broadcast DC_STATUS_1, and DC_STATUS_2 to indicate its presence and activity on the RV-C Bus. (Refer to DC_STATUS for additional details on additional minimum requirements, including required fields for an RBM as well as the presence of multiple potential RMBs and the handling of such).
Directed Chargers shall respond to the highest priority RBM associated with its Battery or DC Bus Instance.
Directed Chargers may (optionally) act as an RBM, providing it has sufficient capability and is configures to act as an RBM.
Directed Charges may (optionally) utilize information supplied from an RBM to augment instrumentation (Remote Instrumentation).
Only one RBM shall be followed at any given time: Even if that RBM is unable to supply full battery status information (e.g., does not supply a battery temperature value) only the highest priority RMB shall be followed at any given time.
In the absence of no RBM, Directed Chargers shall behave according to the Basic Charger profile 74B above.
Prerequisites: 74B - Basic Charger, RBM associated with same DC Instance / Bus ID.
DC_SOURCE_CONNECTION_STATUS (6.5.20)
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74D-R-01
	Application of energy – No RBM present.
	a. Charging starts with no RBM indicated.
	a. Unit behaves per Basic Charger Profile above.
	When no validated direction has been received from an external RBM, the charger shall proceed based on its existing configuration in a stand-alone fashion. Care needs to be taken by the evaluator, as some chargers may have an option to enter a standby or even faulted mode in the lack of a validated RBM.

	74D-R-02
	Introduction of RBM with different DC Instance / bus.
	a. Validated RBM begins broadcasting direction using a DC Instance/bus not matching the DC Instance/bus the charger is configured for.
	a. Charger ignores RBM and continues to behave per the Basic Charger Profile.
	The arrival of any directional messages not associated with the configured DC Instance should be ignored. Only messages which match the same DC Instance (indicating the charger and the battery are on the same DC bus) should be processed.

	74D-R-03
	Introduction of RBM with matching DC Instance / bus.
	a. Validated RBM begins broadcasting direction of DC Instance using a matching Charger’s configured DC Instance
	a. Charger will begin following requested charging state.
	When a validated charging direction message is received, the charger should begin following those directions. Directions may be as simple as ‘Start/stop charging’, in which case the charger will follow its configure charging profile. Or the directions may include specific goals / limits for battery voltage and/or current, in which case those goals should override any internal charger configuration.

	
	
	b. Validate RBM supplies DC Voltage and/or current goals or targets.
	b. Charger shall utilize those as its targets. Limiting its energy output to meet the most restrictive voltage or current goal supplied. 
	

	
	
	c. Validated RBM ceases broadcasting of DC_STATUS_x messages
	c. Charger shall revert to Basic Charge Profile behavior above. It may restart a new charging cycle, or continue on the present charging cycle and mode, A charger may also be able to take other actions depending on its configuration and capability.
	

	74D-R-04
	Charger requested to stop charging via external wire signal
(Optional: If capable)
	a. Activation of external Charger Enable/Disable signal wire to disable charger.
	a. Unit shall cease deliver of energy (Current <= 1A) within 500mS of application of signal. – overriding any RBM directions.
CHARGER STATUS message shall set Operating State field = Not Charging, Float, or Disabled (Device and / or configuration dependent)
	Even in the presence of validated charging direction messages via RV-C, if the charger is equipped with a physical charger/do not charge wire, that capability should override any CAN based directions. This allows for a kind of belts-and-suspenders installation with the hardware signal being a safety backstop.



Command Response
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74D-C-01
	High Voltage Condition
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High Voltage Limit Status” set = Limit Reached
	Unit shall terminate charging.


CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'

	A Directed Charger must monitor for relevant commands outside the Charger section and respond accordingly.
Limit conditions shall be respected even if other Directions are received, example if a DC_SORUCE_STATUS_4 is still asking for Charging, but a High Limit is received, charging shall stop.

	74D-C-02
	High Voltage Disconnect
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High Voltage Disconnect Status” set = Limit Reached
	Unit shall terminate charging and prepare for disconnect status.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	Some chargers may chose to enter a Faulted state when a Disconnect command is received.

	74D-C-03
	High Temperature Condition
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High DC source temperature limit status” set = Limit Reached
	Unit shall terminate charging.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	

	74D-C-04
	High Temperature Disconnect
	Send DC_SOURCE_STATUS_6 with matching DC-Instance and “High DC source temperature disconnect status” set = Limit Reached
	Unit shall terminate charging and prepare for disconnect status.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	Some chargers may chose to enter a Faulted state when a Disconnect command is received.

	74D-C-05
	Global Battery Off
	Send DC_SOURCE_COMMAND with matching DC-Instance and “Desired Power On/Off Status” = off
	Unit shall terminate charging.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	Reception of global DC_SOURCE off commands shall cause all associated charging sources to terminate charging.

Upon receiving On command, the charger may resume its prior mode of operation.

	74D-C-06
	Global Charger Off
	Send DC_SOURCE_COMMAND with matching DC-Instance and “Desired Charge On/Off Status” = off
	Unit shall terminate charging.

CHARGER_STATUS "Operating State" shall change to 'Disabled' or 'No Charging'
	.



6.20.30.3 Profile 74P: Prioritizing Charger
A Prioritizing Charger is one which has the ability to follow guidance from an RBM, and also monitor other charging sources adjusting its output as needed to assure the charging devices with higher priority are fully utilized (90% or above) by adjusting its own output as needed to meet the total energy goals supplied by the RBM. In order for a Prioritizing Charger to operate, the RBM must supply a Goal Current value as part of DC_STATUS_4 and chargers must supply their utilization as part of CHARGER_STATUS
Prerequisites: 74B: Basic Charger, 74D: Directed Charger, RBM associated with same DC Instance / Bus ID supplying charging current goals.
DC_SOURCE_CONNECTION_STATUS (6.5.20)
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74P-R-01
	communication
	a. Broadcast Charger Utilization
	a. Charger broadcasts CHARGER_STATUS per 6.20.8
Required fields: Charger current as percent of maximum (% utilization of charger)
	To allow for prioritization of chargers, it is important to send out an accurate representation of charger utilization. But this must be relative to the real-time capabilities of the charger, not the idealized capabilities. Example, if a given charger is able to operate from either a 220v / 50A source and able to provide upwards of 100A, or a 120v/15A source and is limited to 25A in this case, it must adjust its utilization accurately. In this case, if it is being powered by a 120v/15A source and delivering 20A, its utilization is 80%, not 20%

	
	
	b Broadcast Charger DC Bus and priority.
	b. Charger broadcasts CHARGER_STATUS_2 per 6.20.9
Required fields: DC Source Instance, Charger Priority,
	

	74P-R-02
	RBM Goal Current Exceeded
	a. Lower Priority charging devices present on same DC Instance/bus with indicated utilization above 10%
	a. No change in unit’s behaviors – lower priority chargers to adjust their output down.
	During prioritization, when the current is over goal, the charger should ascertain if it is the lowers priority active charging source, taking into account charges, Solar, DC Generators –all charging sources and their priority. If indeed it is one of the lowest priority sources, it should reduce its output to lower total system current delivery.

	
	
	b. Charging device is lowest priority device associated with DC Instance/bus
	b. Unit reduces energy output until its output is 0A, or total charging current is at or below RBM goal.
	

	74P-R-03
	RBM Goal Current not met
	a. Higher Priority charging devices present on same DC Instance/bus with indicated utilization under 90%
	a. No change in units behaviors – higher priority chargers to adjust their output up.
	Likewise, if current delivery is under goal the charging source should assess if it is the lower priority source and increase its output. During this time it is also important that a charging source assures higher priority sources are operating at a high level of utilization.

	
	
	b. Higher Priority charging devices present on same DC Instance/bus with indicated utilization at or above 90%
	b. Unit increases energy output until it reaches 90+% or the total charging current is at the RBM goal.
	




6.20.30.4 Profile 74R: Bidirectional Charger
A DC-to-DC Charger that can change the direction of the energy flow from Normal to Reverse either via a CHARGER_COMMAND DGN sent to any of the two Charger Instances or based on an internal algorithm if the Direction is set to Auto.
	ID
	Datum
	Test
	Required Response
	Required Behavior

	74R-R-01
	Reporting Charger Direction status 
	a. Broadcast Charger Direction
	a. Charger broadcasts CHARGER_STATUS per 6.20.8 as per 74B-R-01 with the addition of the reporting of the current Charger Direction field.

	The Charger Instance associated with the Normal Direction shall report Direction as Normal and the other Charger instance shall report Direction as Reverse.

	74R-R-02
	Changing Charger Direction
	a. Set Charger Direction to Normal for any of the two Charger Instances
	Charger broadcasts CHARGER_STATUS for both Charger instances indicating which instance is active.
	If the Charger Direction was previously set to Reverse or Auto the Charger shall start operating in Normal Charging Direction. The Operating State corresponding to the Reverse Charger Instance shall be set to Disabled or Not Charging and the Operating State corresponding to the Normal Charger Instance shall match the actual state of the Normal Charger Instance.

	
	
	b. Set Charger Direction to Reversed for any of the two Charger Instances
	Charger broadcasts CHARGER_STATUS for both Charger instances indicating which instance is active.
	The Charger Instance associated with the Normal Direction shall set its Operating State to Disabled or Not Charging and the Charger Instance associated with the Reversed direction shall match the actual state of the Reversed Charger Instance.
It is up to the Charger device to decide if it can perform Reversed Charging.

	
	
	c. Set Charger Direction to Auto for any of the two Charger Instances
	Charger broadcasts CHARGER_STATUS for both Charger instances indicating which instance is active.
	Based on its internal algorithm the Charger device shall decide which direction to charge and will set the Operating State in the CHARGER_STATUS for both Charger Instances according to its actual operating mode.
It is up to the Charger device to decide which direction to operate.



