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Protocol for P40
1. Version Information
	NO.
	Date
	Content
	Author

	V00
	2019-12-12
	First version
	Bert

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2. Warning item
	Hex
	Dec
	Size
	Content
	Bit Value
	Type

	0x0000
	0
	1
	Reserved
	
	

	0x0001
	1
	Bit15
	Reserved
	
	

	
	
	Bit14
	Reserved
	0:False/1:True
	Read Only

	
	
	Bit13
	Charging board Standby
	0:False/1:True
	Read Only

	
	
	Bit12
	Maintenance bypass opens
	0:False/1:True
	Read Only

	
	
	Bit11
	Reserved
	
	

	
	
	Bit10
	Reserved
	
	

	
	
	Bit9
	EEPEOM communication failed
	0:False/1:True
	Read Only

	
	
	Bit8
	IO expansion card communication failed
	0:False/1:True
	Read Only

	
	
	Bit7
	The input frequency is unstable
	0:False/1:True
	Read Only

	
	
	Bit6
	Inverter over temperature
	0:False/1:True
	Read Only

	
	
	Bit5
	EPO active
	
	

	
	
	Bit4
	Over load
	
	

	
	
	Bit3
	battery voltage low
	0:False/1:True
	Read Only

	
	
	Bit2
	battery over charge
	0:False/1:True
	Read Only

	
	
	Bit1
	input phase sequence errors
	0:False/1:True
	Read Only

	
	
	Bit0
	battery open
	0:False/1:True
	Read Only


3. Capability setting (look for Application example 1)
	Hex
	Dec
	Size
	Content
	Bit Value
	Register value
	Type

	0x000E
	14
	Bit15
	Enable/disable ECO mode
	0:Disabled/1: Enabled
	E:8000/D:7FFF
	Read/Write

	
	
	Bit14
	Enable/Disable CVCF mode
	0:Disabled/1: Enabled
	E:4000/D:BFFF
	Read/Write

	
	
	Bit13
	Enable/Disable Auto restart with battery
	0:Disabled/1: Enabled
	E:2000/D:DFFF
	Read/Write

	
	
	Bit12
	Enable/Disable Auto restart without battery
	0:Disabled/1: Enabled
	E:1000/D:EFFF
	Read/Write

	
	
	Bit11
	Allow/Forbidden Bypass
	0:Disabled/1: Enabled
	E:800/D:F7FF
	Read/Write

	
	
	Bit10
	Enable/Disable auto to bypass
	0:Disabled/1: Enabled
	E:400/D:FBFF
	Read/Write

	
	
	Bit9-0
	Reserved
	
	
	


4. Support Capability list
	Hex
	Dec
	Size
	Content
	Bit Value
	Type

	0x0010
	16
	Bit15
	Enable/disable ECO mode
	0:False/1:True
	Read Only

	
	
	Bit14
	Enable/Disable CVCF mode
	0:False/1:True
	Read Only

	
	
	Bit13
	Enable/Disable Auto restart with battery
	0:False/1:True
	Read Only

	
	
	Bit12
	Enable/Disable Auto restart without battery
	0:False/1:True
	Read Only

	
	
	Bit11
	Allow/Forbidden Bypass
	0:False/1:True
	Read Only

	
	
	Bit10
	Enable/Disable auto to bypass
	0:False/1:True
	Read Only

	
	
	Bit9-0
	Reserved
	
	


5. Control parameter and Control action
	Hex
	Dec
	Size
	Content
	Value
	Type

	0x001E
	30
	Bit15
	Turn on(Set enable machine supply power to the loads)
	0x8000
	Write only

	
	
	Bit14
	Turn off(Set disable machine supply power to the loads)
	0x4000
	Write only

	
	
	Bit13
	Set the battery test to start
	0x2000
	Write only

	
	
	Bit12
	Set the battery test to end
	0x1000
	Write only

	
	
	Bit11-0
	Reserved
	
	

	0x003C
	60
	Bit15
	Result of turn on(Set enable machine supply power to the loads)
	0:False/1:True
	Ready only

	
	
	Bit14
	Result of turn off(Set disable machine supply power to the loads)
	0:False/1:True
	Ready only

	
	
	Bit13
	Result of set the battery test to start
	0:False/1:True
	Ready only

	
	
	Bit12
	Result of set the battery test to end
	0:False/1:True
	Ready only

	
	
	Bit11-0
	Reserved
	
	


6. UPS working status
	Hex
	Dec
	Size
	Content
	Unit
	Type

	0x00AA
	170 
	1 
	Working mode
	Note1
	Read only

	0x00AB
	171 
	1 
	Grid voltage(R)
	0.1V
	Read only

	0x00AC
	172 
	1 
	Grid voltage(S)
	0.1V
	Read only

	0x00AD
	173
	1
	Grid voltage(T)
	0.1V
	Read only

	0x00AE
	174
	1
	Grid frequency
	0.1Hz
	Read only

	0x00AF
	175
	1
	Output voltage(R)
	0.1V
	Read only

	0x00B0
	176
	1
	Output voltage(S)
	0.1V
	Read only

	0x00B1
	177
	1
	Output voltage(T)
	0.1V
	Read only

	0x00B2
	178
	1
	Output frequency
	0.1V
	Read only

	0x00B3
	179
	1
	Output current(R)
	0.1A
	Read only

	0x00B4
	180
	1
	Output current(S)
	0.1A
	Read only

	0x00B5
	181
	1
	Output current(T)
	0.1A
	Read only

	0x00B6
	182
	1
	Output load percent(R)
	0.1%
	Read only

	0x00B7
	183
	1
	Output load percent(S)
	0.1%
	Read only

	0x00B8
	184
	1
	Output load percent(T)
	0.1%
	Read only

	0x00B9
	185
	1
	The max Output load percent
	0.1%
	Read only

	0x00BA
	186
	1
	Reserved
	
	

	0x00BB
	187
	1
	Status
	Note2
	Read only

	0x00BC
	188
	1
	Bypass voltage(R)
	0.1V
	Read only

	0x00BD
	189
	1
	Bypass voltage(S)
	0.1V
	Read only

	0x00BE
	190
	1
	Bypass voltage(T)
	0.1V
	Read only

	0x00BF
	191
	1
	Bypass frequency
	0.1HZ
	Read only

	0x00C0
	192
	1
	Reserved
	
	

	0x00C1
	193
	1
	Reserved
	
	

	0x00C2
	194
	1
	Reserved
	
	

	0x00C3
	195
	1
	Bus voltage
	0.1V
	Read only

	0x00C4
	196
	1
	battery voltage
	0.1V
	Read only

	0x00C5
	197
	1
	Charging voltage
	0.1V
	Read only

	0x00C6
	198
	1
	Charging current
	0.1A
	Read only

	0x00C7
	199
	1
	Charger status
	0x0000:normal
Other: error
	Read only

	0x00C8
	200
	1
	Charger temperature
	1 ℃
	Read only

	0x00C9
	201
	1
	Charging stage
	0x0000:bulk;
0x0001:absorption;
0x0002:float
	Read only

	0x00CA
	202
	1
	Grid voltage(RS)
	0.1V
	Read only

	0x00CB
	203
	1
	Grid voltage(ST)
	0.1V
	Read only

	0x00CC
	204
	1
	Grid voltage(TR)
	0.1V
	Read only

	0x00CD
	205
	1
	Output voltage(RS)
	0.1V
	Read only

	0x00CE
	206
	1
	Output voltage(ST)
	0.1V
	Read only

	0x00CF
	207
	1
	Output voltage(TR)
	0.1V
	Read only

	0x00D0
	208
	1
	Bypass voltage(RS)
	0.1V
	Read only

	0x00D1
	209
	1
	Bypass voltage(ST)
	0.1V
	Read only

	0x00D2
	210
	1
	Bypass voltage(TR)
	0.1V
	Read only

	0x00D3
	211
	1
	Output PF(R)
	0.01
	Read only

	0x00D4
	212
	1
	Output PF(S)
	0.01
	Read only

	0x00D5
	213
	1
	Output PF(T)
	0.01
	Read only

	0x00D6
	214
	2
	AC output active power(R)
	1W
	Read only

	0x00D8
	216
	2
	AC output active power(S)
	1W
	Read only

	0x00DA
	218
	2
	AC output active power(T)
	1W
	Read only

	0x00DC
	220
	2
	AC output apparent power(R)
	1VA
	Read only

	0x00DE
	222
	2
	AC output apparent power(S)
	1VA
	Read only

	0x00E0
	224
	2
	AC output apparent power(T)
	1VA
	Read only

	0x00E2
	226
	2
	AC output total active power
	1W
	Read only

	0x00E4
	228
	2
	AC output total apparent power
	1VA
	Read only

	0x00E5
	230
	1
	Battery Discharge Current
	0.1A
	Read only

	0x00E6
	231
	1
	REC  temperature
	1℃
	Read only

	0x00E7
	232
	1
	INV  temperature
	1℃
	Read only

	0x00E8
	233
	1
	Battery capacity remaining percentage
	%
	Read only


7. Setting Parameter item
	Hex
	Dec
	Size
	Content
	Unit
	Type

	0x01B4
	436
	1
	Grid voltage high loss point
	0.1V
	Read/Write

	0x01B5
	437
	1
	Grid voltage low loss point
	0.1V
	Read/Write

	0x01B6
	438
	1
	Grid frequency high loss point
	0.1Hz
	Read/Write

	0x01B7
	439
	1
	Grid frequency low loss point
	0.1Hz
	Read/Write

	0x01B8
	440
	1
	Bypass voltage high loss point
	0.1V
	Read/Write

	0x01B9
	441
	1
	Bypass voltage low loss point
	0.1V
	Read/Write

	0x01BA
	442 
	1 
	Bypass frequency high loss point
	0.1Hz
	Read/Write

	0x01BB
	443 
	1 
	Bypass frequency low loss point
	0.1Hz
	Read/Write

	0x01BC
	444
	1
	ECO voltage high loss point
	0.1V
	Read/Write

	0x01BD
	445
	1
	ECO voltage low loss point
	0.1V
	Read/Write

	0x01BE
	446 
	1 
	ECO frequency high loss point
	0.1V
	Read/Write

	0x01BF
	447 
	1 
	ECO frequency low loss point
	0.1V
	Read/Write

	0x01C0
	448 
	1 
	Battery number
	1Pcs
	Read/Write

	0x01C1
	449 
	1 
	Charging current
	1A
	Read/Write

	0x01C2
	450
	1 
	Charging bulk voltage
	0.1V
	Read/Write

	0x01C3
	451
	1 
	Charging floating voltage
	0.1V
	Read/Write

	0x01C4
	452
	1
	Conversion time that constant voltage charging to floating
	1min
	Read/Write

	0x01C5
	453
	1
	Battery capacity
	1Ah
	Read/Write

	0x01C6
	454
	1
	Battery Group
	
	Read/Write

	0x01C7
	455
	1
	Battery test time
	1min
	Read/Write

	0x01C8
	456
	1
	Battery Discharge Time
	1min
	Read/Write


8. Setting Parameter result
	Hex
	Dec
	Size
	Content
	Value
	Type

	0x01F4
	500 
	Bit15
	Result of set grid voltage high loss point
	0: failure/1: Success
	Read only

	
	
	Bit14
	Result of set grid voltage low loss point
	0: failure/1: Success
	Read only

	
	
	Bit13
	Result of set grid frequency high loss point
	0: failure/1: Success
	Read only

	
	
	Bit12
	Result of set grid frequency low loss point
	0: failure/1: Success
	Read only

	
	
	Bit11
	Result of set bypass voltage high loss point
	0: failure/1: Success
	Read only

	
	
	Bit10
	Result of set bypass voltage low loss point
	0: failure/1: Success
	Read only

	
	
	Bit9
	Result of set bypass frequency high loss point
	0: failure/1: Success
	Read only

	
	
	Bit8
	Result of set bypass frequency low loss point
	0: failure/1: Success
	Read only

	
	
	Bit7
	Result of set ECO voltage high loss point
	0: failure/1: Success
	Read only

	
	
	Bit6
	Result of set ECO voltage low loss point
	0: failure/1: Success
	Read only

	
	
	Bit5
	Result of set ECO frequency high loss point
	0: failure/1: Success
	Read only

	
	
	Bit4
	Result of set ECO frequency low loss point
	0: failure/1: Success
	Read only

	
	
	Bit3
	Result of set battery number
	0: failure/1: Success
	Read only

	
	
	Bit2
	Result of set charging current
	0: failure/1: Success
	Read only

	
	
	Bit1
	Result of set charging bulk voltage
	0: failure/1: Success
	Read only

	
	
	Bit0
	Result of set charging floating voltage
	0: failure/1: Success
	Read only

	0x01F5
	501
	Bit15
	Result of set conversion time that constant voltage charging to floating
	0: failure/1: Success
	Read only

	
	
	Bit14
	Result of set battery capacity
	0: failure/1: Success
	Read only

	
	
	Bit13
	Result of set battery Group
	0: failure/1: Success
	Read only

	
	
	Bit12
	Result of set battery test time
	0: failure/1: Success
	Read only

	
	
	Bit11
	Result of set battery Discharge Time
	0: failure/1: Success
	Read only

	
	
	Bit10-0
	Reserved
	
	


9. UPS fault information
	Hex
	Dec
	Size
	Content
	Value
	Type

	0x0258
	600
	1
	Latest fault code
	Note3
	Read only


10. UPS model and rating information
	Hex
	Dec
	Size
	Content
	Unit
	Type

	0x03E0
	992 
	1
	Protocol ID
	ASCII
	Read only

	0x03E1
	993 
	4
	Main CPU version
	ASCII
	Read only

	0x03E5
	997
	4
	Slave CPU version
	ASCII
	Read only

	0x03E9
	1001
	11
	Serial NO.
	ASCII
	Read only

	0x03F4
	1012
	7
	Reserved
	
	

	0x03FB
	1019
	2
	Rated power
	VA
	Read only

	0x03FD
	1021
	1
	Input phase number
	
	Read only

	0x03FE
	1022
	1
	Output phase number
	
	Read only

	0x03FF
	1023
	1
	Hardware version
	ASCII
	Read only

	0x0400
	1024
	1
	Power supply board version
	ASCII
	Read only

	0x0401
	1025
	1
	Rated output voltage
	0.1V
	Read only

	0x0402
	1026
	1
	Rated output frequency
	0.1Hz
	Read only

	0x0403
	1027
	1
	rated output current
	0.1A
	Read only

	0x0404
	1028
	1
	Rated battery voltage
	0.1V
	Read only


11. MODBUS information

	Hex
	Dec
	Size
	Content
	Unit
	Type

	0x04B8
	1208 
	4
	MODBUS firmware version
	ASCII
	Read only


12. Note 
Note 1
	0x00AA
(170)
	Power on mode
	0x0001

	
	Standby mode
	0x0002

	
	Grid mode
	0x0003

	
	Bypass mode
	0x0004

	
	Battery mode
	0x0005

	
	ECO mode
	0x0006

	
	Fault mode
	0x0007

	
	Shutdown mode
	0x0008

	
	Test mode
	0x0009


Note 2

	0x00BB 

(187)
	Bit15
	Rectifier status
	0:Off

1:On

	
	Bit14
	Inverter status
	0:Off

1:On

	
	Bit13
	phase-locked states
	0:Not locked
1:Locked

	
	Bit12
	Bypass status
	0:Abnormal
1:OK

	
	Bit11
	Grid status
	0:Abnormal
1:OK

	
	Bit10
	EPO status
	0:Off

1:On

	
	Bit9
	Maintenance bypass status
	0:Off

1:On

	
	Bit8
	Turn on command flag
	0:Not received

1:Received

	
	Bit7-0
	Reserved
	


Note 3

	Fault code
	Fault description

	0x0000
	No fault

	0x0001
	Reserved

	0x0002
	Reserved

	0x0003
	Over load

	0x0004
	Bus soft start time out

	0x0005
	Bus voltage over

	0x0006
	Bus voltage under

	0x0007
	R inverter short

	0x0008
	S inverter short

	0x0009
	T inverter short

	0x000A
	R Inverter voltage low

	0x000B
	S Inverter voltage low

	0x000C
	T Inverter voltage low

	0x000D
	R Inverter voltage high

	0x000E
	S Inverter voltage high

	0x000F
	T Inverter voltage high

	0x0010
	RS inverter short

	0x0011
	ST inverter short

	0x0012
	TR inverter short

	0x0013
	Battery voltage high

	0x0014
	R inverter over current

	0x0015
	S inverter over current

	0x0016
	T inverter over current

	0x0017
	IGBT over current

	0x0018
	Inverter soft start time out

	0x0019
	R IGBT over current

	0x001A
	S IGBT over current

	0x001B
	T IGBT over current

	0x001C
	Inverter current offset is too large

	0x001D
	Output current offset is too large

	0x001E
	Inverter over temperature

	0x001F
	Transformer over temperature

	0x0020
	R SCR short

	0x0021
	S SCR short

	0x0022
	T SCR short

	0x0023
	CAN communication failed

	0x0024
	Output settings are out of sync

	0x0025
	Parallel host signal is missing

	0x0026
	Parallel synchronization signal is missing

	0x0027
	Parallel version is incorrect

	0x0028
	Output over temperature


13. Application example
1. Enable/Disable ECO mode
Look for <Enable / disable ECO mode> in the protocol, it is located at the 15th bit of the address 0x000E. Writing 0x8000 to address 0x000E enables ECO mode, and writing 0x7FFF disables ECO mode. 

E.g:

    Send [XX 10 00 0E 00 01 02 80 00 CRCL CRCH] to enable ECO mode.
    Send [XX 10 00 0E 00 01 02 7F FF CRCL CRCH] to disable ECO mode.
Read the 15th bit of the address 0x000E to see if the operation was successful.
E.g:

Send [XX 03 00 0E 00 01 CRCL CRCH] to do the query.
2. Query grid voltage
Look for <Grid voltage (R)> in the protocol, which is located at address 0x00AB. The unit is 0.1V. 

Send [XX 03 00 AB 00 01 CRCL CRH] to do the query.
    Response [XX 03 02 08 89 CRCL CRCH]  

The queried value is 0x0889, converted to 2185 in decimal, and the grid voltage of phase R is 218.5V.
3.  Turn on UPS
Write 0X8000 to the register with address 0x001E. If the execution is successful, bit 15 of 0x003C will be set.
E.g:

    Send [XX 10 00 1E 00 01 02 80 00].
4. Setting parameters
Here is an example of setting the bypass voltage high loss point to 265V. Find <Bypass voltage high loss point> in the protocol, its address is 0x01B8, and the unit is 0.1V. The corresponding hexadecimal value of 2650 is 0x0109.
    Send [XX 10 01 B8 00 01 02 01 09 CRCL CRCH].
