Please make all changes in RED and include a justification.
Justification:


6.1 AC point
[bookmark: __RefNumPara__38605567]6.1.1 Introduction
The AC points may be implemented in several devices. All devices that report the generation or demand for AC power use the following formats to describe the AC power use at their input, output, or measurement point (see Table 6.1.1).
Table 6.1.1 — AC point definition
	Device attribute
	Value

	Category
	Common DG format

	Default Source Address
	N/A

	Dynamic Address Range
	N/A

	Instance
	Multi-instance



The DGs defined in the following clauses supply a common format to simplify the interpretation of AC information.
The instance field differs in interpretation according to the device type. The meaning of the instance field is defined within each device description.
Devices that support one AC_STATUS message are not required to support the others.

[bookmark: __RefNumPara__38675320]6.1.2 AC Point Status 1
Table 6.1.2a defines the DG attributes, and Table 6.1.2b defines the signal and parameter attributes.

Table 6.1.2a — DG definition
	DG attribute
	Value

	Name
	AC_STATUS_1

	DGN
	Defined in device specific definition

	Default priority
	Defined in device specific definition

	Maximum broadcast gap
	Defined in device specific definition

	Normal broadcast gap
	Defined in device specific definition

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	N/A



Table 6.1.2b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	The interpretation depends on the device.

	1 to 2
	-
	RMS voltage
	uint16
	Vac
	see Table 5.3

	3 to 4
	-
	RMS current
	uint16
	Aac
	see Table 5.3

	5 to 6
	-
	Frequency
	uint16
	Hz
	Precision = 1/128 Hz 
Value range = 0 to 500 Hz

	7
	0 to 1
	Fault – open ground
	uint2
	-
	00b — no fault
01b — open ground fault detected

	
	2 to 3
	Fault – open neutral
	uint2
	-
	00b — no fault
01b — open neutral fault detected

	
	4 to 5
	Fault – reverse polarity
	uint2
	-
	00b — no fault
01b — reverse polarity fault detected

	
	6 to 7
	Fault – ground current
	uint2
	-
	00b — no fault
01b — ground current fault detected



[bookmark: __RefNumPara__39196731]6.1.3 AC Point Status 2
Table 6.1.3a defines the DG attributes, and Table 6.1.3b defines the signal and parameter attributes.

Table 6.1.3a — DG definition
	DG attribute
	Value

	Name
	AC_STATUS_2

	DGN
	Defined in device specific definition

	Default priority
	Defined in device specific definition

	Maximum broadcast gap
	Defined in device specific definition

	Normal broadcast gap
	Defined in device specific definition

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	N/A



Table 6.1.3b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	The interpretation depends on the device.

	1 to 2
	-
	Peak voltage
	uint16
	Vac
	see Table 5.3

	3 to 4
	-
	Peak current
	uint16
	Aac
	see Table 5.3

	5 to 6
	-
	Ground current
(High Range)
	uint16
	Aac
	see Table 5.3

	7
	-
	Capacity
	uint8
	Aac
	see Table 5.3
This generally shall indicate the size of the breaker on the circuit. In demand applications it may indicate the peak current requirements for the device.



[bookmark: __RefNumPara__39113660]6.1.4 AC Point Status 3
Table 6.1.4a defines the DG attributes, and Table 6.1.4b defines the signal and parameter attributes.

Table 6.1.4a — DG definition
	DG attribute
	Value

	Name
	AC_STATUS_3

	DGN
	Defined in device specific definition

	Default priority
	Defined in device specific definition

	Maximum broadcast gap
	Defined in device specific definition

	Normal broadcast gap
	Defined in device specific definition

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	N/A



Table 6.1.4b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	The interpretation depends on the device.

	1
	0 to 1
	Waveform
	uint2
	-
	00b — sine wave
01b — not a true sine wave
This shall apply to inverters with “modified” or “quasi” sine wave outputs.

	
	2 to 5
	Phase status
	uint4
	-
	0000b - No complementary leg
0001b - In phase (240 VAC not available) 0010b - 180 Degrees out of phase (240 VAC available)
0011b - Phase relationship is variable
1110b - Error
1111b - No data

	2 to 3
	-
	Real power
	uint16
	W
	Precision = 1 W
Value range = 0 to 65530 W

	4 to 5
	-
	Reactive power
	uint16
	VAr
	Precision = 1 VAr
Value range = -32000 to +33530 Var
0 = -32000 VAr, 32000
(7D00h) = 0 VAr
Negative values are “lagging”, positive values are “leading”.

	6
	-
	Harmonic distortion
	uint8
	%
	see Table 5.3

	7
	-
	Complementary Leg
	uint8
	-
	Instance of complementary leg (see Phase status [bytes 0 & 1 of this Table])



[bookmark: __RefNumPara__39125432]6.1.5 AC Point Status 4
Table 6.1.5a defines the DG attributes, and Table 6.1.5b defines the signal and parameter attributes.

Table 6.1.5a — DG definition
	DG attribute
	Value

	Name
	AC_STATUS_4

	DGN
	Defined in device specific definition

	Default priority
	Defined in device specific definition

	Maximum broadcast gap
	Defined in device specific definition

	Normal broadcast gap
	Defined in device specific definition

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	N/A


Table 6.1.5b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	The interpretation depends on the device.

	1
	-
	Voltage fault
	uint8
	-
	0 - Voltage OK
1 - Extremely low voltage
2 - Low voltage
3 - High voltage
4 - Extremely high voltage
5 = Open Line 1 Detected
6 = Open Line 2 Detected

	2
	0 to 1
	Fault – Surge protection
	uint2
	-
	00b - No fault
01b - Surge fault detected (Service request for surge protector)

	
	2 to 3
	Fault – High frequency
	uint2
	-
	00b - No fault
01b - Frequency over high limit

	
	4 to 5
	Fault – Low frequency
	uint2
	-
	00b - No fault
01b - Frequency below low limit

	
	6 to 7
	Bypass mode active
	uint2
	-
	00b - Normal mode
01b - Bypass mode (Circuit protection is overridden)

	3
	0 to 3
	Qualification Status
	uint4
	-
	0 – Unqualified (No AC present)
1 – Unqualified (Bad AC)
2 – Waiting to Qualify
3 – Qualifying
4 – Qualified (Good AC) 



6.1.6 AC Point Status 5
Table 6.1.6a defines the DG attributes, and Table 6.1.6b defines the signal and parameter attributes. 

Table 6.1.6a — DG definition
	DG attribute
	Value

	Name
	AC_STATUS_5

	DGN
	Defined in device specific definition

	Default priority
	Defined in device specific definition

	Maximum broadcast gap
	Defined in device specific definition

	Normal broadcast gap
	Defined in device specific definition

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	N/A


Table 6.1.5b — Signal and parameter definition
	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	The interpretation depends on the device.

	1
	0 to 1
	Fault - ground voltage 
	uint2
	-
	00b - No fault
01b - Ground Voltage High 

	
	2 to 3
	Ground Resistance Out-of-Range Status
	
	
	Resistance measurement
00 – Reading good
01 – Reading lower than reported
10 – Reading higher than reported
11 - Data accuracy not available

	2
	
	Ground voltage
	Uint8
	Vac
	see Table 5.3

	4 to 3
	
	Ground resistance
	Uint16
	Ω
	see Table 5.3

	6 to 5
	
	Ground current
(Low Range)
	Uint16
	mAac
	0 to 6553.0mA
(0.1mA resolution)




The Ground Resistance Out-of-Range Status field allows devices to provide a meaningful report when the ground resistance is out of the range that the device can measure precisely.  It is used in conjunction with the Ground Resistance field.  If the actual resistance is within the device's measurable range, then the actual value is reported as Ground Resistance and the Out-of-Range status is set to 00b (Reading Good).  If the actual resistance is lower than what the device can measure, then the Ground Resistance is set to the device's lowest measurable value and the Out-of-Range status is set to 01b (Reading lower than reported).   If the actual resistance is higher than what the device can measure, then the Ground Resistance is set to the device's highest measurable value and the Out-of-Range status is set to 10b (Reading higher than reported).  If the Ground resistance value is FFFFh (No data) or FFFEh (Error), the Out-of-Range status is set to 11b (No data)

[bookmark: __RefNumPara__29445823]6.1.6 AC Point Fault Control Status
This is one of two DGs that define the fault control for an AC Point. Table 6.1.6a defines the DG attributes, and Table 6.1.6b defines the signal and parameter attributes.

Table 6.1.6a — DG definition
	DG attribute
	Value

	Name
	AC_CONFIGURATION_STATUS_1

	DGN
	Defined in device specific definition

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	On Request

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	N/A



Table 6.1.6b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	The interpretation depends on the device.

	1
	-
	Extreme low voltage level
	uint8
	Vac
	see Table 5.3

	2
	-
	Low voltage level
	uint8
	Vac
	see Table 5.3

	3
	-
	High voltage level
	uint8
	Vac
	see Table 5.3

	4
	-
	Extreme high voltage level
	uint8
	Vac
	see Table 5.3

	5
	-
	Qualification time
	uint8
	s
	Time measured in seconds
Precision = 1s 
Max = 0 to 250s

	6
	0 to 1
	Bypass mode
	uint2
	-
	00b — Normal Mode
01b — Bypass Mode
Circuit Protection is off



[bookmark: __RefNumPara__29465408]6.1.7 AC Point Fault Control Status 2
This is one of two DGs that define the fault control for an AC Point. Table 6.1.7a defines the DG attributes, and Table 6.1.7b defines the signal and parameter attributes.

Table 6.1.7a — DG definition
	DG attribute
	Value

	Name
	AC_CONFIGURATION_STATUS_2

	DGN
	Defined in device specific definition

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	On Request

	Minimum broadcast gap
	50 ms, see 3.2.4.2

	Number of frames
	1

	ACK requirements
	N/A



Table 6.1.7b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	Value definition

	0
	-
	Instance
	uint8
	-
	The interpretation depends on the device.

	1
	-
	High frequency limit
	uint8
	Hz
	Precision = 1 Hz
Value Range = 0 to 250 Hz

	2
	-
	Low frequency limit
	uint8
	Hz
	Precision = 1 Hz
Value Range = 0 to 250 Hz

	4 to 3
	
	Open Ground level
	Uint16
	Ω
	see Table 5.3

	5
	
	Ground Voltage High level
	Uint8
	Vac
	see Table 5.3



[bookmark: __RefNumPara__87545_1857674056]6.1.8 AC Point Fault Control Configuration Command 
The format is identical to AC_CONFIG_STATUS_1 and AC_CONFIG_STATUS_2. Note that changing the configuration of one AC Point may affect other AC Points on the same device. The target device should respond with the AC_CONFIG_STATUS for every affected AC Point. Table 6.1.8 defines the DG attributes.

Table 6.1.8 — DG definition
	DG attribute
	Value

	Name
	ACFAULT_CONFIGURATION_COMMAND_1 ACFAULT_CONFIGURATION_COMMAND_2

	DGN
	Defined in device specific definition

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	N/A

	Minimum broadcast gap
	As needed

	Number of frames
	N/A

	ACK requirements
	ACK/NAK, AC_CONFIG_STATUS_1, AC_CONFIG_STATUS_2



[bookmark: __RefNumPara__125083_21223162681][bookmark: __RefHeading__102416_2118208190]6.1.9Alarms 
Use calling device alarms.
Alarms Table 6.1.9
	Alarm Instance
	Description

	1
	History Cleared

	2
	High solar voltage limit

	100
	Solar charge controller enabled

	101 
	Solar charge controller disabled

	102
	Solar charge controller over temperature 

	103
	Solar controller configuration changed

	104
	Solar controller configuration 2 changed

	105
	Solar controller configuration 3 changed

	106
	Solar controller configuration 4 changed

	107
	Solar controller configuration 5 changed

	108
	Solar controller equalization configuration changed

	110
	Transition to bulk stage

	111
	Transition to absorption stage

	112
	Transition to Overcharge stage

	113
	Transition to Equalize stage

	114
	Transition to float stage

	115
	Transition to CC/CV stage

	116
	Charging complete

	119
	Low battery warning

	120
	Low battery voltage limit

	121
	High battery voltage limit

	122
	Battery over temperature

	123
	Battery under temperature

	124
	Battery Disconnected



[bookmark: __RefNumPara__125083_2122316268]6.1.10 Test Profiles
The AC_POINT DGs apply to a number of different products, including transfer switches, gensets, inverters, and others. The test profiles apply to these products as well. In this document, the tests have been given the prefix 02, rather than a specific DSA. This is simply a placeholder, and in actual use the tests shall be numbered per the DSA of the device the test is being applied to.

[bookmark: __RefNumPara__125085_2122316268]6.1.10.1 Profile 02B-3A: AC Point (Base) Profile
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	02B-S-01
	AC_STATUS_1 
	Instance
Voltage
Current
	The ATS shall broadcast this DGN at least once every 5000 ms. 
	N/A




[bookmark: __RefNumPara__125088_2122316268]6.1.10.2 Profile 02M-3A: AC Point (Phase Detection Support) Profile
The following profile requirements are in addition to the 02B-3A – AC Point (Base) Profile requirements. Note that the AC_STATUS_1 is included again. This is to indicate that the additional Frequency field is required in the status message.
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	02M-S-01

	AC_STATUS_1

	Frequency

	The ATS shall broadcast this DGN at least once every 5000 ms.
	N/A


	02M-S-02

	AC_STATUS_3

	Instance
Phase Status
Complementary Leg
	The ATS shall broadcast this DGN at least once every 5000 ms.
	N/A




[bookmark: __RefNumPara__29475587]6.1.10.3 Profile 02C-3A: AC Point (Fault Control Support) Profile
The following profile requirements are in addition to the 02B-3A – AC Point (Base) Profile requirements.
Reporting
	ID
	Datum
	Test
	Required Response
	Required Behavior

	02C-S-02

	AC_STATUS_4

	Instance
Voltage Fault
Fault – Surge Protection
Fault – High Frequency
Fault – Low Frequency
Bypass Mode Active
Qualification Status
	The ATS shall broadcast this DGN at least once every 5000 ms.
	N/A



Command Response
	ID
	Datum
	Test
	Required Response
	Required Behavior

	02C-C-01

	ACFAULT_CONFIGURATION_COMMAND_1 
	Set AC_CONFIGURATION_STATUS_1
parameters: Arbitrary Parameters 
	Reports:
AC_CONFIGURATION_STATUS_1 immediately with updated parameters from command. 
	N/A 

	02C-C-02

	ACFAULT_CONFIGURATION_COMMAND_2

	Set AC_CONFIGURATION_STATUS_2
parameters: Arbitrary Parameters 
	Reports:
AC_CONFIGURATION_STATUS_2 immediately with updated parameters from command. 
	N/A

	02C-C-03

	AC_CONFIGURATION_STATUS_1
	A request for AC_CONFIGURATION_STATUS_1 
	Reports:
AC_CONFIGURATION_STATUS_1 immediately. 
	N/A

	02C-C-04

	AC_CONFIGURATION_STATUS_2 
	A request for AC_CONFIGURATION_STATUS_2 
	Reports:
AC_CONFIGURATION_STATUS_2 immediately. 
	N/A




