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1. Introduction

Software USB communication controller for UPS PowerCom Smart KING Pro series for model SKP-500A, SKP-700A, SKP-1000A, SKP-1250A, SKP-1500A, SKP-2000A it is developed on the basis of POWERCOM UART Communication Protocols (Megatec) for UPS SKP series.
2. POWERCOM Communication Protocols for UPS SKP series for models SKP-500A, SKP-700A, SKP-1000A, SKP-1250A, SKP-1500A, SKP-2000A
A. General: This section specifies the UART communication protocol with main processor UPS.
B. Hardware:

Baud rate……………….. :  2400bps

Data length………………:  8 bit

Stop bits…………………:  1 bit

Parity…………………….:  None

C. Communication Protocol: 
1. Status Inquiry 1
      Computer
: Q1<CR>
      UPS
: UPS status data stream (55 bytes), such as (MMM.M NNN.N PPP.P QQQ RR.R S.SS TT.T b7b6b5b4b3b2b1b0<CR>
                       UPS status data stream: There should be a space character between every field for data separation. M, N, P, S is and integer number 
   ranging from 0 to 9. The unit is Volt. The meaning of each field is list as followed:

a. Start byte

: (
b. I/P voltage

: MMM.M
c. I/P fault voltage
: NNN.N
d. O/P voltage

: PPP.P
e. O/P current

: QQQ, QQQ is a percent of maximum current, not an absolute value.

f. I/P frequency
: RR.R, R is an integer number ranging from 0 to 9. The unit is Hz.

g. Battery voltage
: SS.S or S.SS, S is an integer number ranging from 0 to 9.

For on-line units actual battery voltage is provided in the form S.SS
For standby units actual battery voltage is provided in the form SS.S

UPS type in UPS status will determine which reading was obtained.

h. Temperature
: TT.T, T is an integer number ranging form 0 to 9. The unit is degree of centigrade.

i. UPS Status

: b7b6b5b4b3b2b1b0, Where bn is a ASCII character ‘0’ or ‘1’. 

	Bit
	Description

	b7
	1 : Utility Fail (Immediate)

	b6
	1 : Battery Low

	b5
	1 : Bypass/Boost Or Buck Active (AVR on)

	b4
	1 : UPS Failed

	b3
	1 : UPS Type In Progress (0 is On-Line)

	b2
	1 : Test In Progress

	b1
	1 : Shutdown Active

	b0
	1 : Beeper On


j. Stop Byte

: <CR>

Example. Computer   : Q1<CR>
                         UPS   : (208.4 140.0 208.4 034 59.9 2.05 35.0 00110000<CR>
2. Status Inquiry 2 
Computer
: DQ1<CR>
UPS
: UPS status data stream (55 bytes)

(MMM.M NNN.N PPP.P QQQ RR.R AAAA TT.T b7b6b5b4b3b2b1b0<CR>

Such as Status Inquiry 1 except of AAAA - Remaining Capacity of Battery. A is an integer number ranging from 0 to 9. The unit is percent. 
Example. Computer   : DQ1<CR>

                         UPS   : (208.4 140.0 208.4 034 59.9 0100 35.0 00110000<CR>
3. Test for 10 seconds


Computer
: T<CR>
  
UPS
: Test for 10 seconds and return to utility. If battery low occurs during testing, UPS will return to utility immediately.

4. Test until battery low

Computer
: TL<CR>

UPS
: Test until battery low and return to utility.

5. Test for specified time period


Computer
: T< n><CR>

UPS
: Test for <n> minutes. <n> is a number ranging from 01 to 99. During testing, UPS returns to utility immediately, if battery low occurs.

6. Turn On/Off beep – Toggle the UPS beeper

Computer
: Q<CR>, when the AC power failed, UPS will generate a warning beep to inform the manager. Manager could toggle the warning beep by 
  sending this command.

7. Shutdown Command

Computer
: S<n><CR>
UPS
: Shut UPS output off in <n> minutes.

  a. The UPS output will be off in <n> minutes, even if the utility power is present.

  b. If the battery low occurs before <n> minutes, the output is turned off immediately.

  c. After UPS shutdown, the controller of UPS monitors the utility power. If the utility is recovered, the UPS will wait for 10 seconds and connect the utility to output.

  d. <n> is a number ranging from .2, .3, …, 01, 02,…, up to 10.

Example.  S.3<CR> - shut output off in 0.3 minutes

8. Shutdown and Restore Command

Computer
: S<n>R<m><CR>
UPS
: Shut UPS output off in <n> minutes. Waiting for <m> minutes, then turn on UPS output again.

  a. The shutdown sequence is the same as the previous command. When the <m> minutes expired, the utility do not restore, the UPS will wait until utility restore.

  b. If UPS is in restore waiting state, the “C” command can let the shutdown procedure cancelled.

  c. If UPS is in restore waiting state, the “C” command can let the UPS output turned on, but UPS must be hold off at least 10 seconds (if utility is present).

  d. <n> is a number ranging from .2, .3,…, 01, 02,…, up to 10.

  e. <m> is a number ranging from 0001 to 9999.

Example.  S.5R0060<CR> - shut output off in 0.5 minutes (30 seconds) then turns on output in 60 minutes.

9. Cancel Shutdown Command:

Computer
: C<CR>
UPS
: Cancel the  S<n><CR>  and  S<n>R<m><CR>  command.

a. If UPS is in shutdown waiting state, the shutdown command is cancelled.

b. If UPS is in restore waiting state, the UPS output is turned on, but UPS must be hold off at least 10 seconds (if utility is present).

10. Cancel Test Command:

Computer
: CT<CR>

UPS
: Cancel all test activity and connect the utility to output immediately.

11. UPS Information Command:
Computer
: I<CR>
UPS
: #Company_Name UPS_Model Version<CR>. There should be a space character between every field for separation.



  This function will make the UPS respond with the basic information about the company who manufacture the UPS, the model name of the
  UPS and the version number of the UPS firmware. The length of every field is listed as follows:

Company_Name
: 15 characters, leave space if less than 15 characters

UPS_Model

: 10 characters, leave space if less than 10 characters

Version

: 10 characters, leave space if less than 10 characters

Example. Computer   : I<CR>

                   UPS   : #POWERCOM        SKP-500A   S505-V1.80<CR>
12. UPS Rating Information:
Computer
: F<CR>
UPS
: #MMM.M QQQ SS.SS RR.R<CR>
This function makes the UPS answer the rating value of UPS. There should be a space character between every field for separation. The UPS’s response contains the following information field:



MMM.M

: Rating Voltage



QQQ


: Rating Current



SS.SS or SSS.S  
: Battery Voltage



RR.R


: Frequency

Example. Computer   : F<CR>

                   UPS   : #220.0 002 12.00 50.0<CR>
13. Display AVR voltage :
Computer
: V<CR>

UPS
: PPP QQQ MMM RRR SSS<CR>

This function forces UPS to show boundary values of a voltage for change of an operating mode. There should be a space character between every field for separation. The UPS’s response contains the following information field:



PPP

: Low Voltage Transfer to battery backup


QQQ

: Low Voltage Transfer to AVR


MMM  
: Nominal (rating) Voltage



RRR

: High Voltage Transfer to AVR


SSS

: Low Voltage Transfer to battery backup 
Example. Computer   : V<CR>

                   UPS   : 165 200 220 240 275<CR>
C. Command summary:

Table 1.

	Item
	Command
	Description
	Example of the received data from UPS

	1
	Q1
	Status inquiry                           
	(228.0 228.0 228.0 000 50.0 13.8 32.0 00000001

	2
	DQ1
	Status inquiry
	(228.0 228.0 228.0 000 50.0 0100 32.0 00000001

	3
	T
	10 seconds test
	

	4
	TL
	Test until battery low
	

	5
	T<n>
	Test for specified time period
	

	6
	Q
	Turn on/off beep
	

	7
	S<n>
	Shut down command
	

	8
	S<n>R<m>
	Shut down and Restore command
	

	9
	C
	Cancel Shut down command
	

	10
	CT
	Cancel Test command
	

	11
	I
	UPS Information command
	#POWERCOM        SKP-500A   S505-V1.80

	12
	F       
	UPS rating information
	#220.0 002 12.00 50.0

	13
	V       
	Display AVR voltage
	165 200 220 240 275


3. Description of the HID Reports for PowerCom UPS-USB interface Smart KING series

Table 2.

	Report

Number
	Page,

Usage ID
	Usage Name
	Data

Access

	
	8404
	UPS COLLECTION (Application)
	

	
	
	
	

	
	8424
	PowerSummary COLLECTION (Logical)
	

	1
	84FE
	IProduct
	R/O

	2
	84FF
	ISerialNumber
	R/O

	3
	84FD
	IManufacturer
	R/O

	4
	858F
	iOEMInformation
	R/O

	5
	8589
	iDeviceChemistery
	R/O

	7
	858B
	Rechargable
	R/O

	8
	852C
	CapacityMode
	R/O

	9
	8583
	   DesignCapacity *
	R/O

	
	8567
	   FullChargeCapacity *
	

	10
	8566
	RemainingCapacity
	R/O

	11
	858C
	WarningCapacityLimit
	R/O

	12
	8529
	RemainingCapacityLimit
	R/W

	13
	8585
	ManufacturerDate
	R/O

	14
	8568
	RunTimeToEmpty
	R/O

	15
	8457
	DelayBeforeShutdown
	R/W

	16
	8456
	DelayBeforeStartup
	R/W

	17
	8440
	ConfigVoltage
	R/O

	40
	8453
	LowVoltageTransfer  (to AVR)
	R/O

	41
	8454
	HighVoltageTransfer (to AVR)
	R/O

	42
	8453
	LowVoltageTransfer  (to battery backup)
	R/O

	43
	8454
	HighVoltageTransfer (to battery backup)
	R/O

	18
	8430
	Voltage
	R/O

	44
	8436
	Temperature
	R/O

	19
	845A
	AudibleAlarmControl
	R/W

	
	
	
	

	20
	8402
	PresentStatus COLLECTION (Logical)
	R/O

	
	
	Collection multi-bits Report **
	

	
	8544
	Charging
	

	
	8545
	Discharging
	

	
	85D0
	ACPresent
	

	
	85D1
	BatteryPresent
	

	
	8542
	BelowRemainingCapacityLimit **
	

	
	8543
	RemainingTimeLimitExpired **
	

	
	854B
	NeedReplacement
	

	
	85DB
	VoltageNotRegulated **
	

	
	8468
	ShutdownRequested **
	

	
	8469
	ShutdownImminent
	

	
	8473
	CommunicationLost
	

	
	8465
	Overload
	

	
	
	COUNT (3) **
	

	
	8680
	Usage (80) from Usage_Page (86) **
	

	
	
	END_COLLECTION
[PresentStatus, Logical]
	

	
	
	END_COLLECTION
[PoweSummary, Logical]
	

	
	
	
	

	
	8412
	Battery COLLECTION (Physical)
	

	21
	8458
	Test
	R/W

	22
	8470
	Initialized
	W/O

	23
	8585
	ManufacturerDate
	R/O

	24
	8566
	RemainingCapacity
	R/O

	25
	8440
	ConfigVoltage
	R/O

	26
	8430
	Voltage
	R/O

	27
	8456
	DelayBeforeStartup
	R/W

	45
	8436
	Temperature
	R/O

	
	
	END_COLLECTION
[Battery, Physical]
	

	
	
	
	

	
	841A
	Input COLLECTION (Physical)
	

	28
	8440
	ConfigVoltage
	R/O

	29
	8430
	Voltage
	R/O

	46
	8430
	Voltage (fault)
	R/O

	30
	8432
	Frequency
	R/O

	
	
	END_COLLECTION
[Input, Physical]
	

	
	
	
	

	
	841C
	Output COLLECTION (Physical)
	

	47
	8441
	ConfigCurrent
	R/O

	31
	8435
	PercentLoad
	R/O

	32
	8440
	ConfigVoltage
	R/O

	33
	8430
	Voltage
	R/O

	48
	8442
	ConfigFrequency 
	R/O

	34
	8432
	Frequency
	R/O

	35
	8457
	DelayBeforeShutdown
	R/W

	36
	8456
	DelayBeforeStartup
	R/W

	
	
	END_COLLECTION
[Output, Physical]
	

	
	
	
	

	6
	8401
	Iname
	R/O

	37
	845A
	Audible Alarm Control
	R/W

	
	
	
	

	38
	8402
	Present Status COLLECTION (Logical)
	R/O

	
	
	Collection multi-bits Report
	

	
	8544
	Charging
	

	
	8545
	Discharging
	

	
	85D0
	ACPresent
	

	
	85D1
	BatteryPresent
	

	
	8542
	BelowRemainingCapacityLimit **
	

	
	8543
	RemainingTimeLimitExpired **
	

	
	854B
	NeedReplacement
	

	
	85DB
	VoltageNotRegulated **
	

	
	8468
	ShutdownRequested **
	

	
	8469
	ShutdownImminent
	

	
	8473
	CommunicationLost
	

	
	8465
	Overload
	

	
	846E
	Boost
	

	
	846F
	Buck
	

	
	8471
	Tested
	

	
	8680
	Usage(80) from Usage_Page (86) **
	

	
	
	END_COLLECTION
[PresentStatus, Logical]
	

	39
	8469
	ShutdownImminent
	W/O

	
	
	END_COLLECTION
[UPS, Application]
	


*)   - Two Usage in one report.
**) - Not to use. For compatibility with system (APC-based) driver.

3. Data for Usage from UART of Power Devices PowerCom and constants.

Table 3. System requests for usage with Microsoft UPS system driver (first Byte is Byte 0 )

	Report

Number
	Page,

Usage ID
	Usage Name
	Data

Access
	Data
	Length

	
	
	
	
	
	

	
	
	
	
	
	

	
	8424
	PowerSummary COLLECTION 
	
	
	

	1
	84FE
	iProduct****
	R/O
	From command “I”, UPSModel
	40 Byte

	2
	84FF
	iSerialNumber****
	R/O
	0A3-0000-0001
	32 Byte

	3
	84FD
	iManufacturer****
	R/O
	From command “I”, CompanyName
	30 Byte

	4
	858F
	iOEMInformation****
	R/O
	From command “I”, CompanyName
	30 Byte

	5
	8589
	iDeviceChemistery****
	R/O
	PbAc
	10 Byte

	7
	858B
	Rechargable
	R/O
	Constant, value=1
	1 Byte

	8
	852C
	CapacityMode
	R/O
	Constant, value=2 (%)
	1 Byte

	9
	8583
	     Designcapacity*
	R/O
	Constant, value=100 (in %)
	2 Byte

	
	8567
	FullChargeCapacity *
	
	Constant, value=100 (in %)
	

	10
	8566
	RemainingCapacity
	R/O
	From command  “DQ1”, Remaining Capacity of Battery
	1 Byte

	11
	858C
	WarningCapacityLimit
	R/O
	Constant, value=30 (in %)
	1 Byte

	12
	8529
	RemainingCapacityLimit
	R/W
	Initially 10 (in %), is it hereinafter assigned by system driver
	1 Byte

	13
	8585
	ManufacturerDate
	R/O
	( Year-1980 ) * 512 + Month * 32 + Day
	2 Byte

	14
	8568
	RunTimeToEmpty
	R/O
	It is calculated by commands “I” and “DQ1” ( in sec ) 

Calculated in table format on the basis of data table №4 
T =( ( Caccum * K * BatteryLevel * 60 min ) / ( Pnom * 
        * LoadLevel ) ) * 60 

Takes places in a tabular format in memory of USB processor 
	2 Byte

	15
	8457
	DelayBeforeShutdown ***
	R/W
	Read: Value s - ShutDown status, where 

        bit s0 - current UPS Status from command “DQ1”, b1
                 If b1=1 Then s0=1      (Shutdown Active )
        bit s1 - Power state from command “DQ1”, b7
                 If b7=1 Then s1=1      (Power fail)

           at the moment of last SD/SD+WU command execution

        bit s2 - the command "S"  was executed - “S<T[n]>“

        bit s3 - the command "R"  was executed -  

                                                                 “S<T[n]>R<m>“
Write: Value n - index of the table T***** of possible delays
           If  n = 0       Then command   “C”

           If  n = 1..18  Then 
                 If  Power_Fail (b7=1) Then command  “S<T[n]>“

                                            Else command  “S<T[n]>R<m>“,
             where mmm - value memorized in USB controller by

             DelayBeforeStartup command
	1 Byte 

	16
	8456
	DelayBeforeStartup ***
	R/W
	Read:  Value mmmm – memorized value of Delay before    

            Restore. This value was previously written from PC. 

Write: Value mmmm - Delay before Restore, 

            minutes [1..99999]. This value memorized in USB    

            controller and used later in DelayBeforeShutdown.
	4 Byte 

	17
	8440
	ConfigVoltage  (nominal for AVR)
	R/O
	From command “V”
	2 Byte

	40
	8453
	LowVoltageTransfer  (to AVR)
	R/O
	From command “V”
	2 Byte

	41
	8454
	HighVoltageTransfer (to AVR)
	R/O
	From command “V”
	2 Byte

	42
	8453
	LowVoltageTransfer  (to battery backup)
	R/O
	From command “V”
	2 Byte

	43
	8454
	HighVoltageTransfer (to battery backup)
	R/O
	From command “V”
	2 Byte

	18
	8430
	Voltage
	R/O
	From command “DQ1”, O/P_Voltage
	2 Byte

	44
	8436
	Temperature
	R/O
	From command “DQ1”, Temperature
	1 Byte

	19
	845A
	AudibleAlarmControl
	R/W
	Read: If command “DQ1”, b0=1  Then value = 2 (enabled)

          If command “DQ1”, b0=0  Then value = 3 (muted)

Write: command “Q”,  value: 0=toggle, 1(3)=mute, 2=enable
	1 Byte

	
	
	
	
	
	

	
	8402
	Present Status COLLECTION
	
	
	

	20
	
	Collection multi-bits Report
	R/O
	
	2 Byte

	
	8544
	Charging
	
	From command “DQ1”

     If  b7=0 and Battery_Level<100%  Then value=1

(see table 5)
	

	
	8545
	Discharging
	
	From command “DQ1”

     If  b7=1 and Battery_Level>0%  Then value=1

(see table 5)
	

	
	85D0
	ACPresent
	
	From command “DQ1”, UPS Status

     If  b7=0  Then value=1
	

	
	85D1
	BatteryPresent
	
	Constant, value=1
	

	
	8542
	BelowRemainingCapacityLimit **
	
	From command “DQ1”

(see table 5)
	

	
	8543
	RemainingTimeLimitExpired **
	
	From command “DQ1”

     If  Battery_Level≤10%  Then value=1
(see table 5)
	

	
	854B
	NeedReplacement 
	
	From command “DQ1”

     If  b6=0 and Battery_Level=0  Then value=1
	

	
	85DB
	VoltageNotRegulated 
	
	From command “DQ1”, UPS Status

    If  b4=1  Then value=1
	

	
	8468
	ShutdownRequested **
	
	Constant, value=0
	

	
	8469
	ShutdownImminent
	
	(see table 5)
	

	
	8473
	CommunicationLost
	
	If  ErrorUART  Then value =1
	

	
	8465
	Overload
	
	From commands “DQ1”

     If  O/P_current>100%  Then value=1
	

	
	
	COUNT(3)**
	
	
	

	
	8680
	Usage(80) from Usage_Page (86) **
	
	Constant, value=0
	

	
	
	
	
	
	

	
	8412
	Battery COLLECTION 
	
	
	

	21
	8458
	Test
	R/W
	Read:  From command “DQ1”, UPS Status

If   b2=0, b4=0   Then value = 1        ( Done and Passed)

If   b2=0, b4=1   Then value = 3        ( Done and Error  )

 If   b2=1             Then value = 5          ( Test in progress  )
	1 Byte



	
	
	
	
	Write : 

   If  value =1         Then command “T”     ( Quick test )
   If  value =2         Then command “TL”   ( Deep test )
   If  value =3         Then command “CT”   ( Abort test )
      If  value =4..102 Then command “T<value-3>”
	1 Byte



	22
	8470
	Initialized
	W/O
	Write : 

   If  value =1     Then command “C”    ( WakeUp )
   If  value =2     Then                            ( Reset )
       If  value =3      Then command “C”    (WakeUp + Reset )
	1 Byte

	23
	8585
	ManufacturerDate
	R/O
	(see Report number 13)
	2 Byte

	24
	8566
	RemainingCapacity
	R/O
	From command “DQ1”, Remaining Capacity of Battery
	1 Byte

	25
	8440
	ConfigVoltage
	R/O
	From command “F”, Battery_Voltage
	2 Byte

	26
	8430
	Voltage
	R/O
	From command “Q1”, Battery_Voltage
	2 Byte

	27
	8456
	DelayBeforeStartup ***
	R/W
	(see Report number 16)
	3 Byte

	45
	8436
	Temperature
	R/O
	(see Report number 44)
	1 Byte

	
	
	
	
	
	

	
	841A
	Input COLLECTION 
	
	
	

	28
	8440
	ConfigVoltage
	R/O
	From command “F”, Rating_Voltage
	2 Byte

	29
	8430
	Voltage
	R/O
	From command “DQ1”, I/P_voltage
	2 Byte

	46
	8430
	Voltage (fault)
	R/O
	From command “DQ1”, I/P_fault_voltage
	2 Byte

	30
	8432
	Frequency
	R/O
	From command “DQ1”, I/P_frequency
	1 Byte

	
	
	
	
	
	

	
	841C
	Output COLLECTION 
	
	
	

	47
	8441
	ConfigCurrent
	R/O
	From command “F”, Rating_Current
	1 Byte

	31
	8435
	PercentLoad
	R/O
	From command “DQ1”, O/P_current
	1 Byte

	32
	8440
	ConfigVoltage
	R/O
	From command “F”, Rating_Voltage
	2 Byte

	33
	8430
	Voltage
	R/O
	From command “DQ1”, O/P_voltage
	2 Byte

	48
	8442
	ConfigFrequency 
	R/O
	From command “F”, Rating_frequency
	2 Byte

	34
	8432
	Frequency
	R/O
	From command “DQ1”, I/P_frequency
	1 Byte

	35
	8457
	DelayBeforeShutdown ***
	R/W
	(see Report number 15)
	1 Byte

	36
	8456
	DelayBeforeStartup ***
	R/W
	(see Report number 16)
	3 Byte

	
	
	
	
	
	

	6
	8401
	iName****
	R/O
	POWERCOM USB UPS
	34 Byte

	37
	845A
	Audible Alarm Control
	R/W
	(see Report number 19)
	1 Byte

	
	
	
	
	
	

	
	8402
	Present Status COLLECTION
	
	
	

	38
	
	Collection multi-bits Report
	R/O
	
	2 Byte

	
	8544
	Charging
	
	(see Report number 20)
	

	
	8545
	Discharging
	
	(see Report number 20)
	

	
	85D0
	ACPresent
	
	(see Report number 20)
	

	
	85D1
	BatteryPresent
	
	(see Report number 20)
	

	
	8542
	BelowRemainingCapacityLimit **
	
	(see Report number 20)
	

	
	8543
	RemainingTimeLimitExpired **
	
	(see Report number 20)
	

	
	854B
	NeedReplacement 
	
	(see Report number 20)
	

	
	85DB
	VoltageNotRegulated 
	
	(see Report number 20)
	

	
	8468
	ShutdownRequested **
	
	(see Report number 20)
	

	
	8469
	ShutdownImminent
	
	(see Report number 20)
	

	
	8473
	CommunicationLost
	
	(see Report number 20)
	

	
	8465
	Overload
	
	(see Report number 20)
	

	
	846E
	Boost
	
	From command “DQ1”

     If  b5=1  and  I/P_voltage<O/P_voltage Then value=1
	

	
	846F
	Buck
	
	From command “DQ1”

     If  b5=1 and  I/P_voltage>O/P_voltage  Then value=1
	

	
	8471
	Tested
	
	From command “DQ1”, UPS Status b2
	

	
	8680
	Usage(80) from Usage_Page (86) **
	
	(see Report number 20)
	

	
	
	
	
	
	

	39
	8469
	ShutdownImminent
	W/O
	Write: If  value =2 and LoadLevel=0 
                     Then  command  “S<2>”

           If  value =0  Then  command  “C” 
	1 Byte


*)         - Two Usage in one report.
**)       - Not to use. For compatibility with system (APC-based) driver.

***)     - Does not correspond to the standard "Universal Serial Bus Usage Tables for HID Power Devices". 
               Productivity microcontroller CY7C63723 is not sufficient, that real-time to execute transformations data.

****)   - Strings are sent in format UNICOD

*****) - Table of possible delays for Shutdown commands 

	Index   
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	Value
	12s
	18s
	24s
	30s
	36s
	42s
	48s
	54s
	1min
	2min
	3min
	4min
	5min
	6min
	7min
	8min
	9min
	10min

	Sent to UPS
	.2
	.3
	.4
	.5
	.6
	.7
	.8
	.9
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10


4. Data for calculation of parametres in the table of time RunTimeToEmpty. 

Table 4. 
	UPS_Model
	UPS Information Command
	Pnom 

(Wt)
	DesignCapacity

 (A/H)
	Number Acc.
	Efficiency inverter

(%)

	SKP-500A
	SKP-500A   S505-V1.80
	300W
	12V/7Ah
	1
	65%~70%

	SKP-700A
	SKP-700A
	420W
	12V/9Ah
	1
	65%~70%

	SKP-1000A
	SKP-1000A
	600W
	12V/7Ah
	2
	70%~75%

	SKP-1250A
	SKP-1250A
	750W
	12V/7Ah
	2
	65%~70%

	SKP-1500A
	SKP-1500A
	900W
	12V/7Ah
	2
	70%~75%

	SKP-2000A
	SKP-2000A
	1200W
	12V/9Ah
	2
	65%~70%


5. Conditions for setting  Present Status.

Table 5. 

	
	
	HEX
	USAGE (80)
	Tested
	Buck
	Boost
	Overload
	Communi-
cation Lost
	Shutdown

Imminent
	Shutdown Requested 
	VoltageNot

Regulated
	Need

Replacement
	Remaining Time Limit Expired
	Below

Remaining

CapacityLimit
	Battery Present
	ACPresent
	Discharging
	Charging

	
	
	
	7
	6
	5
	4
	3
	2
	1
	0
	7
	6
	5
	4
	3
	2
	1
	0

	1. 
	Fully Charged

BatteryLeve l= 100%
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	0
	0
	0
	1
	1
	0
	0

	2. 
	Discharging

20% ( BatteryLevel ( 100% 
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	0
	0
	0
	1
	0
	1
	0

	3. 
	Discharging

0% < BatteryLevel ( 20%
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	0
	1
	0
	1
	0
	1
	0

	4. 
	Fully Discharged

BatteryLevel = 0%

Battery Low = 0
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	0
	1
	1
	1
	0
	1
	0

	5. 
	Fully Discharged

BatteryLevel = 0%

Battery Low = 1
	
	0
	T*
	T*
	T*
	T*
	T*
	1
	0
	T*
	1
	1
	1
	1
	0
	0
	0

	6. 
	Charging

BatteryLevel = 0%

Battery Low = 1
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	1
	1
	1
	1
	1
	0
	1

	7. 
	Charging

BatteryLevel = 0%

Battery Low = 0
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	0
	1
	1
	1
	1
	0
	1

	8. 
	Charging

0% < BatteryLevel ( 20%
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	0
	1
	0
	1
	1
	0
	1

	9. 
	Charging

7% < BatteryLevel ( 99%
	
	0
	T*
	T*
	T*
	T*
	T*
	0
	0
	T*
	0
	0
	0
	1
	1
	0
	1


T* - with Data from table 3.
