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Fig 4-9 Retrieval screen

The "read one window" method allows you to access and read a specific 
log location at an offset from the first log.  The "window record num" is 
the maximum number of record entries the software can read at a time, 
it is calculated by 246 / Record Size.  The larger this number is, the 
faster data can be retrieved.  Log type is the logs you want to retrieve, 
for example, log type 0 is data logging 1,log type 1 is data logging 2 and 
log type 2 is data logging 3.

The "read all" method accesses and reads the historical data log 
automatically, the offset increases automatically until all the logs are 
retrieved.

The data logs contents are shown at the bottom of the page.
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This chapter will mainly discuss how to handle the meter via the 
communication port using software.  To master this chapter, you should 
be familiar with Modbus and have read other chapters of this manual, 
and you a good understanding of the functions and applications  of this 
product. 

This chapter includes: Modbus protocol, format of communication and 
data address table and Acuvim II series meter application details. 

5.1 Modbus Protocol Introduction

ModbusTM RTU protocol is used for communication in Acuvim II series 
meter.  Data format and error check methods are defined in Modbus 
protocol.  The half duplex query and respond mode is adopted in Modbus 
protocol.  There is only one master device in the communication net.  
The others are slave devices, waiting for the query of the master.

Transmission mode

The mode of transmission defines the data structure within a frame and 
the rules used to transmit data.  The mode is defined in the following 
which is compatible with Modbus RTU Mode*.

Framing

Address Function Data Check
8-Bits 8-Bits N×8-Bits 16-Bits

Table5.1 Data Frame Format

Coding System 8-bit binary 

Start bit 1

Data bits 8

Parity no parity

Stop bit 1

Error checking CRC check



83

S
er

ies

Address Field

The address field of a message frame contains eight bits.  Valid slave 
device addresses are in the range of 0~247 decimal.  A master addresses 
a slave by placing the slave address in the address field of the message.  
When the slave sends its response, it places its own address in this 
address field of the response to let the master know which slave is 
responding.

Function Field

The function code field of a message frame contains eight bits.  Valid 
codes are in the range of 1~255 decimal.  When a message is sent from a 
master to a slave device the function code field tells the slave what kind 
of action to perform.

Code Meaning Action

01 Read Relay Output Status Obtain current status of Relay Output

02 Read Digital Input(DI) Status Obtain current status of Digital Input

03 Read Data
Obtain current binary value from one or more 
registers

05 Control Relay Output Force relay state to "ON" or "OFF"

16 Press Multiple-Register
Place specific binary values into a series of 
consecutive Multiple-Registers

Table5.2 Function Code

Data Field

The data field is constructed using sets of two hexadecimal digits, in the 
range of 00 to FF hexadecimal.  The data field of messages sent from 
a master to slave devices contains additional information which the 
slave must use to take the action defined by the function code.  This 
can include items like discrete and register addresses, the quantity of 
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items to be handled, and the count of actual data bytes in the field.  
For example, if the master requests a slave to read a group of holding 
registers (function code 03), the data field specifies the starting register 
and how many registers are to be read.  If the master writes to a group 
of registers in the slave (function code 10 hexadecimal), the data field 
specifies the starting register, how many registers to write, the count of 
data bytes to follow in the data field, and the data to be written into the 
registers.

If no error occurs, the data field of a response from a slave to a master 
contains the data requested.  If an error occurs, the field contains an 
exception code that the master application can use to determine the 
next action to be taken.  The data field can be nonexistent (of zero 
length) in certain kinds of messages.

Error Check Field

Every message includes an error checking field which is based on the 
Cyclical Redundancy Check (CRC) method.  The CRC field checks the 
contents of the entire message.  It is applied regardless of any parity 
check method used for the individual characters of the message.  The 
CRC field is two bytes long, containing a 16-bit binary value.  The CRC 
value is calculated by the transmitting device, and is appended to the 
message.

The receiving device recalculates the CRC value during reception of 
the message, and compares the calculated value to the actual value it 
received in the CRC field.  If the two values are not equal, an error will 
be reported.  CRC calculation is first started by preloading the whole 
16-bit register to 1’s.  The process begins by applying successive 8-bit 
bytes of the message to the current contents of the register.  Only the 



85

S
er

ies

eight bits of data in each character are used for generating the CRC.  
Start and stop bits, and the parity bit, do not apply to the CRC.  When 
generating the CRC, each 8-bit character is exclusive ORed with the 
register contents.  The result is shifted towards the least significant 
bit (LSB), with a zero filled into the most significant bit (MSB) position.  
The LSB is extracted and examined, if the LSB equals to 1, the register 
is exclusive ORed with a preset, fixed value; if the LSB equals to 0, no 
action will be taken.  This process is repeated until eight shifts have been 
performed.  After the last (eighth) shift, the next 8-bit byte is exclusive 
ORed with the register's current value, and the process repeats for eight 
more shifts as described above.  The final contents of the register, after 
all the bytes of the message have been applied, is the CRC value.  When 
the CRC is appended to the message, the low-order byte is appended 
first, followed by the high-order byte.

5.2 Communication Format
Explanation of frame

Addr Fun
Data start 

reg HI
Data start 

reg LO
Data #of 
regs HI

Data #of
regs LO

CRC 16
HI

CRC 16
LO

06H 03H 00H 00H 00H 21H 84H 65H

Table 5.3 Explanation of frame

The meaning of each abbreviated word is,

Addr: Address of slave device
Fun: Function code 
Data start reg HI: Start register address high byte
Data start reg LO: Start register address low byte
Data #of reg HI: Number of register high byte
Data #of reg LO: Number of register low byte
CRC16 HI: CRC high byte
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CRC16 LO: CRC low byte

1. Read Status of Relay

Function Code 01

This function code is used to read status of relay in Acuvim II series 
meter.
1=On   0=Off
Relay1’s address is 0000H, Relay2’s address is 0001H, and so on.  
The following query is to read the relay status for the meter with 
communication address 17.

Query

Addr Fun
Relay start 

reg HI
Relay start 

reg LO
Relay #of 
regs HI

Relay #of
regs LO

CRC 16
HI

CRC 16
LO

11H 01H 00H 00H 00H 02H BFH 5BH

Table 5.4 Read the status of Relay1 and Relay2 Query Message

Response

The Acuvim II series meter response includes the Acuvim II series meter 
address, function code, quantity of data byte, the data, and error 
checking.  An example response to read the status of Relay1 and Relay2 
is shown as Table 5.5.  The status of Relay1 and Relay2 are responding to 
the last 2 bits of the data.

Relay1: bit0    Relay2: bit1

Address Function code Byte count Data CRC high CRC low
11H 01H 01H 02H D4H 89H

Table 5.5 Relay status responds

The content of the data is:

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

        MSB                                                           LSB
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Relay1 = OFF ( LSB ),  Relay2=ON (Left to LSB )

2. Read Status of DI

Function Code 02

1=On   0=Off
DI1’s address is 0000H, DI2’s address is 0001H, and so on.  
The following query is to read the  Status of 4 DIs of Acuvim II series 
meter with communication address 17.
Query

Addr Fun
DI start 
addr HI

DI start 
addr LO

DI num HI
DI num

LO
CRC 16

HI
CRC 16

LO
11H 02H 00H 00H 00H 04H 7BH 59H

Table 5.6 Read 4 DIs Query Message

Response

The Acuvim II series meter response includes the Acuvim II series meter 
address, function code, quantity of data characters, the data characters, 
and error checking.  An example response to read the status of 4 DIs are 
shown in Table in 5.7.  The DI status corresponds to the last 4 bits of the 
data.  

DI1: bit0;  DI2: bit1;  DI3: bit2;  DI4: bit3.

Address Function code Byte count Data CRC high CRC low
11H 02H 01H 03H E5H 49H

Table 5.7 Read Status of DI

The content of the data is:

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

        MSB                                                             LSB

DI1=On, DI2=On, DI3=Off, DI4=Off.
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3. Read Data (Function Code 03)

Query

This function allows the master to obtain the measurement results 
from the Acuvim II series meter.  Table 5.8 is an example to read the 3 
measured data (F, V1 and V2) from slave device number 17, the data 
address of F is 4000H, 4001H; V1's address is 4002H, 4003, and V2's 
address is 4004H, 4005H.

Addr Fun
D a t a  s t a r t 
addr HI

D a t a  s t a r t 
addr LO

D a t a  # o f 
regs HI

Data #of
regs LO

CRC 16
regs HI

CRC 16
regs LO

11H 03H 40H 00H 00H 06H D2H 98H

Table 5.8 Read F, V1, V2 Query Message

Response

The Acuvim II series meter response includes the Acuvim II series meter 
address, function code, quantity of data byte, data, and error checking.  
An example response to read F, V1 and V2 (F=42480000H (50.00Hz), 
V1=42C7CCCDH (99.9V), V2=42C83333H (100.1V)) is shown:

Addr Fun
 Byte
count

Data1
 HI

Data1
  LO 

Data 2
  HI

Data2
  LO

Data3
  HI

Data3
  LO

Data4
  HI

Data4
  LO

 11H   3H   0CH   42H    48H     00H   00H  42H   C7H   CCH  CDH

Data5
HI

Data5
LO

Data 6
HI

Data6
LO

CRC16
HI

CRC16
LO

42H C8H 33H 33H CAH 7FH

Table 5.9 Read F, V1 and V2 Message

4.  Control Relay (Function Code 05)

Query

This message forces a relay to either turn "ON" or "OFF".  Any relay that 
exists within the Acuvim II series meter can be forced to either "ON" or 
"OFF" status. The data value FF00H will set the relay on and the value 
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0000H will turn it off; all other values are illegal and will not affect that 
relay.

The example below is a request to the Acuvim II series meter with the 
address of 17 to turn on Relay1.

Addr Fun
DO addr 

HI
DO addr

LO
Value

HI
Value

LO
CRC 16

HI
CRC 16

LO
11H 05H 00H 00H FFH 00H 8EH AAH

Table5.10 Control Relay Query Message

Response

The normal response to the command request is to retransmit the 
message as received after the relay status has been altered.

Addr Fun
Relay addr 

HI
Relay addr

LO
Value

HI
Value

LO
CRC
HI

CRC
LO

11H 05H 00H 00H FFH 00H 8EH AAH

Table5.11 Control Relay Response Message

5.  Preset / Reset Multi-Register (Function Code 16)

Query

Function 16 allows the user to modify the contents of a multi-register.  
Some registers of Acuvim II series meter can have their contents changed 
by this message.  The example below is a request to an Acuvim II series 
meter with the address of 17 to preset Ep_imp as "17807783.3KWh", while 
its HEX value is 0A9D4089H.  Ep_imp data address is 4048H and 4049H.

Addr Fun
Data start 

reg  HI
Data start

reg LO
Data #of 
reg HI

Data #of
reg LO

Byte    Count       

 11H 10H    40H   48H    00H    02H  04H

Value  HI Value LO Value  HI Value LO CRC  HI CRC  LO
 0AH  9DH 40H 89H  F1H  6AH

Table5.12 Preset Multi-Register Query Message
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Response

The normal response to a preset multi-register request includes the 
Acuvim II series meter address, function code, data start register, the 
number of registers, and error checking.

Addr Fun
Data start 

reg  hi
Data start
   reg lo

Data #of 
 reg  hi

Data #of
 Reg lo

CRC16
   hi

CRC16
  lo

11H 10H    40H   48H 00H 02H   D6H   8EH

Table5.13 Preset Multi-Register Response Message

5.3 Data Address Table and Application Details 

There are several rules to follow in using the meter:

1. Data type: 

“bit” refers to binary.

“word” refers to 16-bit unsigned integer using one data address and 2 
bytes of memory, it varies from 0 to 65535.

“int” refers to 16-bit integer using one data address and 2 bytes of 
memory, it varies from -32768 to32767.

“dword” refers to 32-bit unsigned integer using two data addresses and 4 
bytes of memory with high word at the front and low word at the end, it 
varies from 0 to 4294967295.  Rx=high word *65536+low word.

“float” refers to 32-bit single value using two data addresses and 4 bytes 
of memory, it varies from -1.175494E-38 to 3.402823E+38.

2. Relationship between communication value and numerical value.

The numerical value may not be the same as the communication value, it 
is important to notice this.  The following table shows how they respond 
to each other.
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Parameters Relationship Unit Format code

System parameters
Numerical value  equals to 
communication value

No unit F1

Run time T=Rx/100 Hour F2

Clock
Numerical value  equals to 
communication value

Unit of time F3

Energy(primary) Ep=Rx/10 kWh F4
Reactive energy(primary) Eq=Rx/10 kvarh F5
Apparent energy(primary) Es=Rx/10 kVA F6
Energy(secondary) Ep=Rx/1000 kWh F7
Reactive energy (secondary) Eq=Rx/1000 kvarh F8
Apparent energy 
(secondary)

Es=Rx/1000 kVA F9

Frequency F=Rx/100 Hz F10
Voltage U=Rx X(PT1/PT2)/10 V F11
Current, current demand I=Rx X(CT1/CT2)/1000 A F12
Power, demand P=Rx X(PT1/PT2)X(CT1/CT2) W F13
Reactive power, demand Q=Rx X(PT1/PT2)X(CT1/CT2) var F14
Apparent power, demand S=Rx X(PT1/PT2)X(CT1/CT2) VA F15
Power factor PF=Rx/1000 No unit F16
Unbalance factor Unbl=(Rx/1000)X100％ No unit F17
THD THD=(Rx/10000) X 100% No unit F18
Harmonics HDn=(Rx/10000) X 100% No unit F19
Total odd HD HDo=(Rx/10000) X 100% No unit F20
Total even HD HDe=(Rx/10000) X 100% No unit F21
Crest factor CF=Rx/1000 No unit F22
K factor KF=Rx/10 No unit F23
THFF THFF=(Rx/10000) X 100% No unit F24
Phase angle Phase angle=Rx/10 Degree F25
Temperature Temperature= Rx/10 °C F26

Important Note: Regions from “System parameters settings” to “Data 
logging 3 settings” are the regions that can be set and modified.  Please 
follow the rules when you communicate with Acuvim II series meter.
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1. When function code 10H is used, one communication command 
can only modify contents in one region, such as “System parameters 
settings”, ”System status parameter”, “Date and Time table”, “Over/
under limit alarming-Global settings”, “Over/under limit alarming-Single 
settings”, “I/O Modules settings”, Data logging 1 settings,Data logging 
2 settings,Data logging 3 settings.  It can not be accomplished in one 
communication order to modify contents in both of two or more regions 
above.

2. When function code 03H is used, the rules and limitations described 
above will not be applied.

5.3.1 System Parameter Setting

System parameters determine how the meter works. Please refer to 
Chapter 3 and Chapter 4 for more details.

Function code: 03H for reading, 10H for writing.  Data type: word.  
Format code: F1.

Address Parameter Default Range
Data 
type

Property

1000H Password 0 0~9999 word R/W
1001H Communication address 1 1~247 word R/W
1002H Baud rate 19200 600~38400 word R/W
1003H Voltage input wiring type 0 0:3LN,1:2LN,2:2LL,3:3LL word R/W
1004H Current input wiring type 0 0:3CT,1:1CT,2:2CT word R/W
1005H PT1 (High 16 bit) 0

50.0~500000.0
word R/W

1006H PT1 (Low 16 bit) 220.0 word R/W
1007H PT2 220.0 50.0~400.0 word R/W
1008H CT1 5 1~50000 word R/W
1009H CT2 5 1,5 word R/W
100aH kWh pulse constant 1 1~6000 word R/W
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100bH kvarh pulse constant 1 1~6000 word R/W
100cH LCD backlight time 1 0~120 word R/W

100dH Demand slid window time 15 1~30 word R/W

100eH Demand calculating mode 1
1:sliding window
2:thermal

word R/W

100fH Clear demand memory 0 Only 1 works word R/W
1010H Max/Min clear 55H Only 0AH works word R/W
1011H Run time clear 0 Only 1 works word R/W

1012H Current I1 direction 0
0: Positive 
1: Negative

word R/W

1013H Current I2 direction 0
0: Positive 
1: Negative

word R/W

1014H Current I3 direction 0
0: Positive 
1: Negative

word R/W

1015H VAR/PF convention 0 0: IEC, 1: IEEE word R/W
1016H Energy clear 0 Only 1 works word R/W

1017H Energy calculating mode 1
0: fundamental
1: full-wave

word R/W

1018H
Reactive power measuring 
mode  

0 0: real, 1: general word R/W

1019H Energy display mode 0 0: primary, 1: secondary word R/W

101aH Ethernet module reset 0
0: none, 1: reset,
2: load default and reset

word R/W

101bH SOE enable 0

0: none; 1: AXM-IO11;
2: AXM-IO21; 3: AXM-
IO31;
4: AXM-IO12; 5: AXM-
IO22;
6: AXM-IO32;

word R/W

101cH Pulse counter clear 0

0:none; 1:AXM-IO11;
2:AXM-IO21; 3:AXM-IO31;
4:AXM-IO12; 5:AXM-IO22;
6:AXM-IO32;

word R/W

101dH Basic parameter mode 0 0:secondary; 1:primary word R/W
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5.3.2 System Status Parameter

“System status” indicates what events happened in the meter, what kinds 
of flags are read by user and to be the index of the storage of the events.  
Flags should be cleared after being read by the controller, otherwise new 
data will not be stored properly.

Function code: 03H for reading, 10H for writing.  Data type: word.

Address Parameter Format 
code Range Data 

type Property

101eH~102dH
Recording pointer 
bj_st0-15

1: new data word R/W

102eH System status
Bit0:new alarming or not
Bit1: new SOE or not

word R

102fH~1031H Reserved word

1032H
Alarming group 
number

F1 0~15 word R

1033H SOE group number F1 0~19 word R
1034H Run time (high)

F2 0~999999999
word R

1035H Run time (low) word R

1036H
Expanded 
IO Modules 
connecting status 

Bit0: AXM-IO11; 
Bit1:AXM-IO12;  
Bit2:AXM-IO21; 
Bit3:AXM-IO22; 
Bit4:AXM-IO31; 
Bit5:AXM-IO32;
0:disconnected
1:connected

word R

1037H Temperature F26 word R
1038H~103fH Reserved word

Please refer to Chapter 3 and Chapter 4 for more details about parameter 
settings.

5.3.3 Date and Time Table
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Function code: 03H for reading, 10H for presetting.

Address Parameter Format code Range Data type Property
1040H Year F3 2000~2099 word R/W
1041H Month F3 1~12 word R/W
1042H Day F3 1~31 word R/W
1043H Hour F3 0~23 word R/W
1044H minute F3 0~59 word R/W
1045H second F3 0~59 word R/W

5.3.4 Over/Under Limit Alarming Setting

This setting consists of global alarming settings and single channel 
alarming settings.  Global alarming settings contain settings of all 
global variables.  There are 16 groups of records with the same format.  
Function code: 03H for reading, 10H for writing.  Please refer to Chapter 
4 for more details.

Global alarming settings

Address Parameter Range Data type Property
1046H Global alarming enable 0:disable;1:enable word R/W
1047H Alarming flash enable 0:disable;1:enable word R/W

1048H
Alarming channel enable  
setting

0~65535
Bit0:channel 1  
1:enable; 0:disable 
Bit1: channel 2
……
Bit15: channel 16

word R/W

1049H
Log ica l  “And ”  between 
alarming setting

0~255
Bit0: first logic switch 
1:enable;0:disable 
Bit1: second logic switch 
……
Bit7: eighth logic switch

word R/W
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104aH
Alarming  output  to  DO1 
setting

0~65535
Bit0: channel 1 output
1:enable;0:disable
Bit1: channel 2 output
……
Bit15: channel 16 output 

word R/W

104bH
Alarming  output  to  DO2 
setting

0~65535
The same as previous 

word R/W

104cH
Alarming  output  to  DO3 
setting

0~65535
The same as previous

word R/W

104dH
Alarming  output  to  DO4 
setting

0~65535
The same as previous

word R/W

Single channel alarming settings

Address Parameter
Format 
code

Range
Data 
type

Property

104eH
First group: parameter 
code

F1 0~50 word R/W

104fH
First group: comparison 
mode

F1
1: greater than; 
2: equal to; 3: 
less than

word R/W

1050H First group: setpoint value F10~F18
Related with 
parameters

word R/W

1051H First group: delay F1 0~3000(*10ms) word R/W

1052H
First group: output to 
relay

F1
0:none,
1~8: related relay

word R/W

1053H~
109dH

2nd to 16th group
Same as the 
first group

word R/W

Alarming parameter code table

Setting 
value

Alarming object
Setting 
value

Alarming object
Setting 
value

Alarming object

0 Frequency 1 Va 2 Vb

3 Vc 4
Average phase 
voltage

5 Uab
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6 Ubc 7 Uca 8 Average line voltage

9
Line current of 
phase A

10
Line current of 
phase B

11
Line current of 
phase C

12
Average line 
current

13 Neutral current 14 Power of phase A

15
Power of phase 
B

16 Power of phase C 17 Power of all

18
Reactive power 
of phase A

19
Reactive power 
of phase B

20
Reactive power of 
phase C

21
Reactive power 
of all

22
Apparent power 
of phase A

23
Apparent power of 
phase B

24
Apparent power 
of phase C

25
Apparent power 
of all

26 PF of A

27 PF of B 28 PF of C 29 PF 

30
Voltage 
unbalance factor 
U_unbl

31
Current 
unbalance factor 
I_unbl

32
Load 
characteristic(R/L/
C)

33
THD_V1(V1 or 
V12)

34
THD_V2(V2 or 
V31)

35 THD_V3(V3 or V23)

36 Average THD_V 37 THD_I1 38 THD_ I2

39 THD_ I3 40
Average 
THD_I

41 AI1 sampling value

42
AI2 sampling 
value

43
AI3 sampling 
value

44 AI4 sampling value

45
Active power 
demand of all

46
Reactive power 
demand of all

47
Apparent power 
demand of all

48
Current demand 
of phase A

49
Current demand 
of phase B

50
Current demand of 
phase C

5.3.5 I/O Modules Settings

I/O module setting changes will be made only if the corresponding I/O 
modules are installed, no changes will be made otherwise.  Please check 
the I/O module connection status before doing any settings.  Function 
code: 03H for reading, 10H for writing.  Please refer to <<User’s manual 
of extended I/O Modules>>for more details.
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AXM-IO11

Address Parameter Default Range Data type Property

109eH DI1~6 type 0

Bit0: DI1, Bit1: DI2
Bit2: DI3, Bit3: DI4
Bit4: DI5, Bit5: DI6
0: DI,1: pulse counter

word R/W

109fH DI pulse constant 0 1~65535 word R/W

10a0H
Working mode of relay 
1 and 2

0
0: control output,
1: alarming output

word R/W

10a1H
Output mode of relay 
1 and 2

0 0: latch, 1: pulse word R/W

10a2H Pulse width 50 50~3000ms word R/W

AXM-IO21

Address Parameter Default Range
Data 
type

Property

10a3H DI7~10 type 0
Bit0: DI7, Bit1: DI8
Bit2: DI9, Bit3: DI10
0: DI,1: pulse counter

word R/W

10a4H DI pulse constant 0 1~65535 word R/W

10a5H
Working mode of 
DO

0
0: pulse output 
1: alarming output

word R/W

10a6H DO pulse width 20 20~1000ms word R/W

10a7H DO1 output 0

0: none 
1: consumption power 
2: gererating power 
3: absorption reactive power 
4: generating reactive power

word R/W

10a8H DO2 output 0 Same as above word R/W

10a9H AO1,2 type 1 or 2 
0: 0~20mA, 1: 4~20mA, 
2: 0~5V, 3: 1~5V

word R/W



99

S
er

ies

AXM-IO31

Address Parameter Default Range Data type Property

10aaH DI11~14 type 0
Bit0: DI11,Bit1: DI12,
Bit2: DI13, Bit3: DI14
0: DI, 1: pulse counter

word R/W

10abH DI pulse constant 0 1~65535 word R/W

10acH
Working mode of 
relay 3 and 4

0
0: control output,
1: alarming output

word R/W

10adH
Ou tpu t  mode  o f 
relay 3 and 4

0 0: latch, 1: pulse word R/W

10aeH Pulse width 50 50~3000ms word R/W

10afH AI1,2 type 1 or 2
0: 0~20mA, 1: 4~20mA,
2: 0~5V, 3: 1~5V

word R/W

AXM-IO12

Address Parameter Default Range Data type Property

10b0H DI15~20 type 0

Bit0: DI15, Bit1: DI16,
Bit2: DI17, Bit3: DI18,
Bit4: DI19, Bit5: DI20
0-DI,1-pulse counter

word R/W

10b1H
D I  p u l s e  c o n s t a n t 
(high)

0 1~65535 word R/W

10b2H
Working mode of relay 
5 and 6

0
0: control output,
1: alarming output

word R/W

10b3H
Output mode of relay 
5 and 6

0
0: latch, 
1: pulse

word R/W

10b4H Pulse width 50 50-3000ms word R/W

AXM-IO22

Address Parameter Default Range Data type Property

10b5H DI21~24 type 0
Bit0: DI21, Bit1: DI22,
Bit2: DI23, Bit3: DI24
0: DI, 1: pulse counter

word R/W

10b6H DI pulse constant 0 1~65535 word R/W
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10b7H

Work ing  mode of 
DO3,4 

0
0: pulse output,
1: alarming output

word R/W

10b8H DO Pulse width 20 20~1000ms word R/W

10b9H DO3 output 0

0: none 
1: consumption power 
2: gererating power
3: absorption reactive 
power
4: generating reactive 
power

word R/W

10baH DO4 output 0 Same as above word R/W

10bbH AO3,4 type 1 or 2
0: 0~20mA, 1: 4~20mA,
2: 0~5V, 3: 1~5V

word R/W

AXM-IO32

Address Parameter Default Range Data type Property

10bcH DI25~28 type 0
Bit0: DI25, Bit1: DI26,
Bit2: DI27, Bit3: DI28
0: DI, 1: pulse counter

word R/W

10bdH DI pulse constant 0 1~65535 word R/W

10beH
Work ing  mode of 
relay 7 and 8

0
0: control output,
1: alarming output

word R/W

10bfH
Output mode of relay 
7 and 8

0 0: latch, 1: pulse word R/W

10c0H Pulse width 50 50~3000 word R/W

10c1H AI3,4 type 1 or 2
0: 0~20mA, 1: 4~20mA, 
2: 0~5V, 3: 1~5V

word R/W

AO transforming select 

Address Parameter Default Range Data type Property

10c2H
AO1 transforming 
parameter

0 Refer to following table word R/W

10c3H
AO2 transforming 
parameter

0 Refer to following table word R/W
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10c4H
AO3 transforming 
parameter

0 Refer to following table word R/W

10c5H
AO4 transforming 
parameter

0 Refer to following table word R/W

AO transforming parameter settings

Setting 
value

Ttransforming 
object

Setting 
value

Transforming 
object

Setting 
value

Transforming 
object

0 Frequency 1 Va 2 Vb

3 Vc 4
Average phase 
voltage

5 Uab

6 Ubc 7 Uca 8
Average line 
voltage

9
Line current of 
phase A

10
Line current of 
phase B

11
Line current of 
phase C

12
Average line 
current

13 Neutral current 14 Power of phase A

15 Power of phase B 16 Power of phase C 17 Power of all

18
Reactive power of 
phase A

19
Reactive power of 
phase B

20
Reactive power of 
phase C

21
Reactive power of 
all

22
Apparent power of 
phase A

23
Apparent power of 
phase B

24
Apparent power of 
phase C

25
Apparent power of 
all

26 PF of A

27 PF of B 28 PF of C 29 PF 

5.3.6  Metering Parameter Address  Table

Basic Analog measurements

There are two different modes to read basic analog measurements, one 
is secondary mode, and another is primary mode. In primary mode, the 
numerical value in register of Acuvim II series meter equals to the real 
physical value. In secondary mode, the relationship between numerical 
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value in register and the real physical value is shown in the following 
table. (Rx is the numerical value in register of Acuvim II series meter)

Function code: 03H for reading.

Address Parameter Code Relationship
Data 
type

Property

4000H~4001H Frequency F1 F = Rx float R
4002H~4003H Phase voltage V1 F1 U=Rx×(PT1/PT2) float R
4004H~4005H Phase voltage V2 F1 U=Rx×(PT1/PT2) float R
4006H~4007H Phase voltage V3 F1 U=Rx×(PT1/PT2) float R
4008H~4009H Average voltage Vavg F1 U=Rx×(PT1/PT2) float R
400aH~400bH Line voltage V12 F1 U=Rx×(PT1/PT2) float R
400cH~400dH Line voltage V23 F1 U=Rx×(PT1/PT2) float R
400eH~400fH Line voltage V31 F1 U=Rx×(PT1/PT2) float R

4010H~4011H
Average line voltage 
Vlavg

F1 U=Rx×(PT1/PT2) float R

4012H~4013H Phase(line)current I1 F1 I=Rx×(CT1/CT2) float R
4014H~4015H Phase(line)current I2 F1 I=Rx×(CT1/CT2) float R
4016H~4017H Phase(line)current I3 F1 I=Rx×(CT1/CT2) float R
4018H~4019H Average current Iavg F1 I=Rx×(CT1/CT2) float R
401aH~401bH Neutral current In F1 I=Rx×(CT1/CT2) float R
401cH~401dH Phase A power Pa F1 P=Rx×(PT1/PT2)×(CT1/CT2) float R
401eH~401fH Phase B power Pb F1 P=Rx×(PT1/PT2)×(CT1/CT2) float R
4020H~4021H Phase C power Pc F1 P=Rx×(PT1/PT2)×(CT1/CT2) float R
4022H~4023H System power Psum F1 P=Rx×(PT1/PT2)×(CT1/CT2) float R

4024H~4025H
Phase A reactive 
power Qa

F1 Q=Rx×(PT1/PT2)×(CT1/CT2) float R

4025H~4027H
Phase B reactive 
power Qb

F1 Q=Rx×(PT1/PT2)×(CT1/CT2) float R

4028H~4029H
Phase C reactive 
power Qc 

F1 Q=Rx×(PT1/PT2)×(CT1/CT2) float R

402aH~402bH
System reactive 
power Qsum

F1 Q=Rx×(PT1/PT2)×(CT1/CT2) float R
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402cH~402dH
Phase A apparent 
power Sa

F1 S=Rx×(PT1/PT2)×(CT1/CT2) float R

402eH~402fH
Phase B apparent 
power Sb

F1 S=Rx×(PT1/PT2)×(CT1/CT2) float R

4030H~4031H
Phase C apparent 
power Sc

F1 S=Rx×(PT1/PT2)×(CT1/CT2) float R

4032H~4033H
System apparent 
power Ssum

F1 S=Rx×(PT1/PT2)×(CT1/CT2) float R

4034H~4035H
Phase A power factor 
PFa

F1 PF = Rx float R

4036H~4037H
Phase B power factor 
PFb

F1 PF = Rx float R

4038H~4039H
Phase C power factor 
PFc

F1 PF = Rx float R

403aH~403bH
System power factor 
PFsum

F1 PF = Rx float R

403cH~403dH
Voltage unbalance 
factor U_unbl

F1 Unbalance = Rx × 100% float R

403eH~403fH
Current unbalance 
factor I_unbl

F1 Unbalance = Rx × 100% float R

4040H~4041H
Load 
characteristic(L/C/R)

F1 76.0/67.0/82.0(ASCII) float R

4042H~4043H Power demand F1 P=Rx×(PT1/PT2)×(CT1/CT2) float R

4044H~4045H
Reactive power 
demand

F1 P=Rx×(PT1/PT2)×(CT1/CT2) float R

4046H~4047H
Apparent power 
demand

F1 P=Rx×(PT1/PT2)×(CT1/CT2) float R

Real time energy measurement

Data stored in this block can be preset or cleared.	
Function code: 03H for reading, 10H for writing.  Data type: dword.  

It can be set as primary energy or secondary energy according to user.  
Please refer to F7, F8, and F9 for more details about the relationship 
between numerical value in register and the real physical value.
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Address Parameter Code Range Data type Property

4048H~4049H Energy IMP F4/F7 0~999999999 dword R/W
404aH~404bH Energy EXP F4/F7 0~999999999 dword R/W
404cH~404dH Reactive energy IMP F5/F8 0~999999999 dword R/W
404eH~404fH Reactive energy EXP F5/F8 0~999999999 dword R/W
4050H~4051H Energy TOTAL F4/F7 0~999999999 dword R/W
4052H~4053H Energy NET F4/F7 0~999999999 dword R/W
4054H~4055H Reactive energy TOTAL F5/F8 0~999999999 dword R/W
4056H~4057H Reactive energy NET F5/F8 0~999999999 dword R/W
4058H~4059H Apparent energy F6/F9 0~999999999 dword R/W

Harmonics

THD, Harmonics, odd HD, even HD, Crest Factor, THFF, K factor etc are 
all stored here.  The data type is “word”.  Voltage parameters refer to 
line voltage when it is set to “2LL/3LL” and phase voltage for others.  
Function code: 03H for reading.

Address Parameter Code Range Data type Property
The following are the THD of voltage and current

405aH THD_V1 of V1(V12) F18 0~10000 word R
405bH THD_V1 of V2(V31) F18 0~10000 word R
405cH THD_V1 of V3(V23) F18 0~10000 word R
405dH Average THD_V F18 0~10000 word R
405eH THD_I1 F18 0~10000 word R
405fH THD_I2 F18 0~10000 word R
4060H THD_I3 F18 0~10000 word R
4061H Average THD_I F18 0~10000 word R

Voltage Harmonics, even HD, odd HD, Crest Factor  are shown as below

4062H~407fH Harmonics of V1(V12) 
(the 2nd to 31st) F19 0~10000 word R

4500H~451fH  Harmonics of V1(V12)
(the 32nd to 63rd) F19 0~10000 word R

4080H Odd HD of V1(V12) F20 0~10000 word R
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4081H Even HD of V1(V12) F21 0~10000 word R
4082H Crest Factor of V1(V12) F22 0~65535 word R
4083H THFF of V1(V12) F24 0~10000 word R

4084H~40a5H Parameters of V2(V31) Same as V1 word R

4520H~453fH Harmonics of V2(V31)
(the 32nd to 63rd) F19 0~10000 word R

40a6H~40c7H Parameters of V3(V23) Same as V1 word R

4540H~455fH Harmonics of V3(V23)
(the 32nd to 63rd) F19 0~10000 word R

Current Harmonics, even HD, odd HD, Crest Factor  are shown as below

40c8H~40e5H Harmonics of I1 
(the 2nd to 31st) F19 0~10000 word R

4560H~457fH Harmonics of I1
(the 32nd to 63rd) F19 0~10000 word R

40e6H Odd HD of I1 F20 0~10000 word R
40e7H Even HD of I1 F21 0~10000 word R
40e8H K Factor of I1 F23 0~65535 word R

40e9H~4109H Parameters of I2 Same as I1 word R

4580H~459fH Harmonics of I2
(the 32nd to 63rd) F19 0~10000 word R

410aH~412aH Parameters of I3 Same as I1 word R

45a0H~45bfH Harmonics of I3
(the 32nd to 63rd) F19 0~10000 word R

MAX/MIN records

MAX/MIN value and time stamp.  Function code: 03H for reading.

Address Parameter Code Range Data type Property
4136H MAX of V1 F11 -32768~32767 int R

4137H~413cH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

413dH MAX of V2 F11 -32768~32767 int R

413eH~4143H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R
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4144H MAX of V3 F11 -32768~32767 int R

4145H~414aH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

414bH MAX of V12 F11 -32768~32767 int R

414cH~4151H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

4152H MAX of V23 F11 -32768~32767 int R

4153H~4158H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

4159H MAX of V31 F11 -32768~32767 int R

415aH~415fH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

4160H MAX of I1 F12 -32768~32767 int R

4161H~4166H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

4167H MAX of I2 F12 -32768~32767 int R

4168H~416dH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

416eH MAX of I3 F12 -32768~32767 int R

416fH~4174H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

4175H MAX of system power F13 -32768~32767 int R

4176H~417bH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

417cH
MAX of system reactive 
power

F14 -32768~32767 int R

417dH~4182H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

4183H
MAX of system 
 apparent power

F15 -32768~32767 int R

4184H~4189H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

418aH MAX of power factor F16 -32768~32767 int R

418bH~4190H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R
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4191H MAX of frequency F10 -32768~32767 int R

4192H~4197H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

4198H MAX of power demand F13 -32768~32767 int R

4199H~419eH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

419fH
MAX of reactive power 
demand

F14 -32768~32767 int R

41a0H~41a5H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41a6H
M A X  o f  a p p a r e n t 
power demand

F15 -32768~32767 int R

41a7H~41acH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41adH
M A X  o f  v o l t a g e 
unbalance factor

F17 -32768~32767 int R

41aeH~41b3H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41b4H
M A X  o f  c u r r e n t 
unbalance factor

F17 -32768~32767 int R

41b5H~41baH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41bbH MAX of V1(V12) THD F18 -32768~32767 int R

41bcH~41c1H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41c2H MAX of V2(V31) THD F18 -32768~32767 int R

41c3H~41c8H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41c9H MAX of V3(V23) THD F18 -32768~32767 int R

41caH~41cfH
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41d0H MAX of I1 THD F18 -32768~32767 int R

41d1H~41d6H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41d7H MAX of I2 THD F18 -32768~32767 int R
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41d8H~41ddH

Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

41deH MAX of I3 THD F18 -32768~32767 int R

41dfH~41e4H
Time stamp: yyyy:mm:
dd:hh:mm:ss

F3 time int R

The addresses for the MIN value of the above parameters are located in 41e5H to 4293H.  
They have the same format as the MAX value.

Sequence component

U1 (U12), I1 are consisting of real part and complex part.  They have 
positive sequence, negative sequence and zero sequence.  Data type is 
“int”.  Function code: 03H for reading.

Address Parameter Code Range Data 
type Property

4294H positive sequence real part of UA F11 -32768~32767 int R
4295H positive sequence complex part of UA F11 -32768~32767 int R
4296H negative sequence real part of UA F11 -32768~32767 int R
4297H negative sequence complex part of UA F11 -32768~32767 int R
4298H zero sequence real part of UA F11 -32768~32767 int R
4299H zero sequence complex part of UA F11 -32768~32767 int R
429aH positive sequence real part of IA F12 -32768~32767 int R
429bH positive sequence complex part of IA F12 -32768~32767 int R
429cH negative sequence real part of IA F12 -32768~32767 int R
429dH negative sequence complex part of IA F12 -32768~32767 int R
429eH zero sequence real part of IA F12 -32768~32767 int R
429fH zero sequence complex part of IA F12 -32768~32767 int R

Phase angle

All voltage and current’s phase angles corresponding to V1 (V12) are 
stored here.  You can find out the phase sequence according to them.  
Data type is “word”.  Function code: 03H for reading.

Address Parameter Code Range Data type Property
42a0H phase angle of V2 to V1 F25 0~3600 word R
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42a1H phase angle of V3 to V1 F25 0~3600 word R
42a2H phase angle of I1 to V1 F25 0~3600 word R
42a3H phase angle of I2 to V1 F25 0~3600 word R
42a4H phase angle of I3 to V1 F25 0~3600 word R
42a5H phase angle of V23 to V12 F25 0~3600 word R
42a6H phase angle of I1 to V12 F25 0~3600 word R
42a7H phase angle of I2 to V12 F25 0~3600 word R
42a8H phase angle of I3 to V12 F25 0~3600 word R

Alarming records
There are 16 groups of records with the same format.  Function code: 
03H for reading, 10H for writing.  Please refer to Chapter 4 for more 
details.

Address Parameter Code Range
Data 
type

Property

42a9H
First group: alarming 
status

F1 0~65535 word R

42aaH
First group: alarming 
parameter code

F1 0~50 word R

42abH
First group: over/under 
limit or reset value

F10~F18
Related with 
parameters

word R

42acH~42b2H
First group: Time stamp: 
yyyy:mm:dd:hh:mm:ss:ms

F3 word R

42b3H~42bcH Second group Same as the first group
42bdH~42c6H Third group Same as the first group
42c7H~42d0H Fourth group Same as the first group
42d1H~42daH Fifth group Same as the first group
42dbH~42e4H Sixth group Same as the first group
42e5H~42eeH Seventh group Same as the first group
42efH~42f8H Eighth group Same as the first group
42f9H~4302H Ninth group Same as the first group
4303H~430cH Tenth group Same as the first group
430dH~4316H Eleventh group Same as the first group
4317H~4320H Twelfth group Same as the first group



110

S
er

ies
4321H~432aH Thirteenth group Same as the first group
432bH~4334H Fourteenth group Same as the first group
4335H~433eH Fifteenth group Same as the first group
433fH~4348H Sixteenth group Same as the first group

Counting number of I/O Modules

DI are arranged according to expanded I/O module addresses, user can 
check out the counting number of DI along with those modules.  The 
DI counting records are stored in a non-volatile memory and will not 
be erased during power off.  They can be reset via communication and 
panel.Data type is “dword”.  Function code: 03H for reading.

Address Parameter Code Range Data type Property
AXM-IO11
4349H~434aH DI1  pulse counter number F1 0~4294967295 dword R
434bH~434cH DI2  pulse counter number F1 0~4294967295 dword R
434dH~434eH DI3  pulse counter number F1 0~4294967295 dword R
434fH~4350H DI4  pulse counter number F1 0~4294967295 dword R
4351H~4352H DI5  pulse counter number F1 0~4294967295 dword R
4353H~4354H DI6  pulse counter number F1 0~4294967295 dword R
AXM-IO21
4355H~4356H DI7  pulse counter number F1 0~4294967295 dword R
4357H~4358H DI8  pulse counter number F1 0~4294967295 dword R
4359H~435aH DI9  pulse counter number F1 0~4294967295 dword R
435bH~435cH DI10  pulse counter number F1 0~4294967295 dword R
AXM-IO31
435dH~435eH DI11  pulse counter number F1 0~4294967295 dword R
435fH~4360H DI12  pulse counter number F1 0~4294967295 dword R
4361H~4362H DI13  pulse counter number F1 0~4294967295 dword R
4363H~4364H DI14  pulse counter number F1 0~4294967295 dword R
AXM-IO12
4365H~4366H DI15  pulse counter number F1 0~4294967295 dword R
4367H~4368H DI16  pulse counter number F1 0~4294967295 dword R
4369H~436aH DI17  pulse counter number F1 0~4294967295 dword R
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436bH~436cH DI18  pulse counter number F1 0~4294967295 dword R
436dH~436eH DI19  pulse counter number F1 0~4294967295 dword R
436fH~4370H DI20  pulse counter number F1 0~4294967295 dword R
AXM-IO22
4371H~4372H DI21  pulse counter number F1 0~4294967295 dword R
4373H~4374H DI22  pulse counter number F1 0~4294967295 dword R
4375H~4376H DI23  pulse counter number F1 0~4294967295 dword R
4377H~4378H DI24  pulse counter number F1 0~4294967295 dword R
AXM-IO32
4379H~437aH DI25  pulse counter number F1 0~4294967295 dword R
437bH~437cH DI26  pulse counter number F1 0~4294967295 dword R
437dH~437eH DI27  pulse counter number F1 0~4294967295 dword R
437fH~4380H DI28  pulse counter number F1 0~4294967295 dword R

AI input value

The output of AI is mapped to the range of 0~4095 according to its 
sampling value using some algorithm.  Data type is “word”.  Function 
code: 03H for reading. Please refer to <<User’s manual of expanded I/O 
modules>> for more details.

Address Parameter Code Range Data type Property
4385H AI1  sampling value F1 0~4095 word R
4386H AI2  sampling value F1 0~4095 word R
4387H AI3  sampling value F1 0~4095 word R
4388H AI4  sampling value F1 0~4095 word R

AO output

The output of AO is the actual value of output. There are 2 output options 
for AO - V or mA. Over/under limit or Data type is “float”.  Function 
code: 03H for reading. Please refer to <<User’s manual of expanded I/O 
modules>> for more details.

Address Parameter Code Range Data type Property
438aH~438bH Value of A01 F1 float R
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438cH~438dH Value of A02 F1 float R
438eH~438fH Value of A03 F1 float R
4390H~4391H Value of A04 F1 float R

SOE Records

There are 20 groups of records with the same format.  Function code: 
03H for reading.  Before gathering SOE records, the selected I/O module 
must be SOE enabled.   If the SOE enabled I/O module is not connected, 
SOE record logs will not be collected.  Please refer to <<User’s manual of 
expanded I/O modules>> for more details.

Address Parameter Code Range Data type Property

4399H~439fH
First group: time stamp:
yyyy:mm:dd:hh:mm:ss:ms

F3 word R

43a0H First group: DI status  F1 word R
43a1H~4438H 2nd to 20th group word R

4439H I/O module of SOE F1

0:none; 
1:AXM-IO11; 
2:AXM-IO21; 
3:AXM-IO31;
4:AXM-IO12;
5:AXM-IO22; 
6:AXM-IO32

word R

Current demand
Include real-time current demand, the maximum current demand and 
time of occurance. Function code: 03H for reading.

Address Parameter Code Range Data type  Property

4600H-4601H
Phase A current 
demand

F1 I=Rx×(CT1/CT2)  float R

4602H-4603H
Phase B current 
demand

F1 I=Rx×(CT1/CT2) float R

4604H-4605H
Phase C current 
demand

F1 I=Rx×(CT1/CT2) float R
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4606H
Max of  Phase A 
current demand

F12 -32768~32767 int R

4607-460cH
Time stamp: yyyy:
mm:dd:hh:mm:ss

F3 Time int
R

460dH
Max of Phase B 
current demand

F12 -32768~32767 int R

460e-4613H	
Time stamp: yyyy:
mm:dd:hh:mm:ss

F3 Time int
R

4614H
Max of Phase C 
current demand

F12 -32768~32767 int R

4615-461AH
Time stamp: yyyy:
mm:dd:hh:mm:ss

F3 Time   int
R

DI Status

Current DI status, if related I/O module isn’t connected, the DI status 
will be set to 0.  Function code: 02H for reading.

Address Parameter Range Data type
AXM-IO11

0000H DI1 1=ON,0=OFF bit
0001H DI2 1=ON,0=OFF bit
0002H DI3 1=ON,0=OFF bit
0003H DI4 1=ON,0=OFF bit
0004H DI5 1=ON,0=OFF bit
0005H DI6 1=ON,0=OFF bit

AXM-IO21
0006H DI7 1=ON,0=OFF bit
0007H DI8 1=ON,0=OFF bit
0008H DI9 1=ON,0=OFF bit
0009H DI10 1=ON,0=OFF bit

AXM-IO31
000aH DI11 1=ON,0=OFF bit
000bH DI12 1=ON,0=OFF bit
000cH DI13 1=ON,0=OFF bit
000dH DI14 1=ON,0=OFF bit
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AXM-IO12

000eH DI15 1=ON,0=OFF bit
000fH DI16 1=ON,0=OFF bit
0010H DI17 1=ON,0=OFF bit
0011H DI18 1=ON,0=OFF bit
0012H DI19 1=ON,0=OFF bit
0013H DI20 1=ON,0=OFF bit

AXM-IO22
0014H DI21 1=ON,0=OFF bit
0015H DI22 1=ON,0=OFF bit
0016H DI23 1=ON,0=OFF bit
0017H DI24 1=ON,0=OFF bit

AXM-IO32
0018H DI25 1=ON,0=OFF bit
0019H DI26 1=ON,0=OFF bit
001aH DI27 1=ON,0=OFF bit
001bH DI28 1=ON,0=OFF bit

Relay status

Function code: 01H for reading, 05H for controlling output.

Address Parameter Range Data type
AXM-IO11

0000H Relay1 1=ON,0=OFF bit
0001H Relay2 1=ON,0=OFF bit

AXM-IO31
0002H Relay3 1=ON,0=OFF bit
0003H Relay4 1=ON,0=OFF bit

AXM-IO12
0004H Relay5 1=ON,0=OFF bit
0005H Relay6 1=ON,0=OFF bit

AXM-IO32
0006H Relay7 1=ON,0=OFF bit
0007H Relay8 1=ON,0=OFF bit
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5.3.7 Data Logging 

Data Logging Setting

In order to generate historical logs for the selected parameters, user 
should program the meter so that selected parameters from the 
cooresponding Modbus registers can be copied to the historical log 
record.  Since certain parameters occupy two registers, to supplement 
this, the programmable settings for the historical logs contain a list of 
descriptors. Each descriptor lists the number of Modbus registers for the 
specified parameter.  By combining these two lists, the historical log 
record can be interpreted.

For example: Registers 4002H and 4003H are programmed to be recorded 
by the historical log. Since 2 registers are used, the corresponding 
descriptor is set as 2. These registers program the log to record “Volts 
AN.”

The historical log programmable settings are comprised of 3 blocks, one 
for each log. Each log works identical to each other; therefore, only 
historical log 1 is described here. All register addresses in this section are 
shown within the address range of historical log 1.       

      1100H-11DFH (Historical Log 1)

      11C0H-127FH (Historical Log 2)

      1280H-133FH (Historical Log 3)

Block Size:                         192 registers per log (384 bytes)

Data Log Setting’s address map :

1100H - 1101H 1102H – 1176H 1177H – 11b1H 11B2H - 11B5H
Header Register List Item Descriptor List Logging Timer setting
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The following are the details. 

1) Header:

Registers                            1100H-1101H
Size                                    2 Registers

Address 1100H 1101H

Byte 0(low byte) 1(high byte) 2(low byte) 3(high byte)

Value Sectors Registers Interval

Registers: The number of registers to log in the record range from  {0-117}.  
The size of the record in memory is [12 + (Registers x 2)]. 

Sectors: The number of memory sectors allocated to this log. Each sector 
is 64kb in size. 64 sectors are available for allocation among the three 
historical logs. Valid allocation range is from 0-64 (When the sector is set 
0,this log is disable).

Interval: The data capture interval for historical log records. Valid time 
interval can be set from 0-1440 minutes. When the interval is set to 0, 
this log is disable.

2) Register List:

Registers: 1102H-1176H

Size: 1 or 2 register(s) per parameter, 117 available registers per 
historical log.

The register list controls which Modbus registers are recorded in each 
historical log record.  Since many parameters, such as Voltage, Energy, 
etc., take up more than 1 register, multiple registers are allocated for 
those parameters.

For example: In order to record "Volts AN" into the historical log, Volts 
AN's Modbus address (4002H and 4003H) are assigned and programmed to 
the log record list so that information can be stored into the historical 
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log registers.

• Each unused register item should be set to 0000H or FFFFH to indicate 
no parameters are associated with them.

• The actual size of the record, and the number of items in the register 
list which are used, is determined by the registers in the header.

• Valid register address ranges that can be recorded in the historical log 
registers are 4000H-412BH, 4294H-42A8H, 4349H-4398H, 4500H-461BH.

3) Item Descriptor List:

Registers: 1177H– 11B1H

Size: 1 byte per item, 117 bytes (59 registers)

While the register list describes what to log, the Item descriptor list 
describes how to interpret that information. Each descriptor describes 
how many Modbus addresses are used to describe a parameter. Either 1 
or 2 addresses will be used for each parameter.

For example: If the first descriptor is 2, and the second descriptor is 1, 
then the first 2 register items belong to the 1st descriptor, and the 3rd 
register item belongs to the 2nd descriptor.

NOTE: As can be seen from the example above, it is not a 1-to-1 relation 
between the register list and the descriptor list. A single descriptor may 
refer to two register items.

4) Logging Timer setting 

Modbus address 11B2H is used as the enable-disable logging timer select 
button for historical log 1.  When enable is selected, historical log 1 
records data at the time frame specified by the user.  Bit value of 0 
means to disable the logging timer setting, whereas bit value of 1 means 
logging timer setting is enable.  Logging timer "start time" uses addresses 
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from 11B3H to 11B5H, "end time" uses addresses from 11B6H to 11B8H.  
When logging timer is enabled, logging will stop if the memory is full.

Registers                        11B3H-11B5H(start time)			 
			   11B6H-11B8H(end time)
Size                                2 Registers

Byte 0 1 2 3 4 5
value month year hour day second minute

Log Status Block

The Log Status Block describes the current status of the log in question. 

Address Parameter Range Data type Property
6100H~6101H Max Records 0– 299580 dword R
6102H~6103H Used Records 1– 299580 dword R

6104H Record Size 14 – 246 word R
6105H Reserved word R

6106H~6108H First Record Time stamp	 word R
6109H~610bH Last Record Time stamp word R
6200H~620bH Data logging 2 status Same as the first group
6300H~630bH Data logging 3 status Same as the first group

Max Records: The maximum number of records the log can hold given 
with the record size and sector allocation. 

Used  Records: The number of records stored in the log. This number will 
equal the Max Records when the log has filled. This value will be set to 1 
when the log is reset. 

Record Size: The number of bytes in this record, including the time 
stamp.

The record's format in the meter is: record number(4bytes)+ time 
stamp(6bytes) + [data1~dataN](2Nbytes) + CRC(2bytes).
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First Record Time stamp:  Time stamp of the oldest record.

Last Record Time stamp:  Time stamp of the newest record.

Log Retrieval Block

The log retrieval block consists of 2 parts: the header and the window. 
The header is used to verify the data shown within the requested log 
window.  The window is a sliding block of data that can be used to access 
any record in the specified log.

Registers                       6000H-6003H
Size                               4 Registers

Address Parameter Property Format Description

6000H Log type R/W
Nnnnnnnn log type

ssssssss reserve

6001H
Record number,
status

R/W
wwwwwwww stutas

nnnnnnnn record number
6002H~6003H offset R/W
6004H~607eH window R

Log type: The log to be retrieved. Write this value to set which log is 
being retrieved.

0 -Historical Log 1
1 -Historical Log 2
2 -Historical Log 3

Records number: The number of records that fit within a window. This 
value is settable, any number less than a full window may be used. This 
number tells the retrieving program how many records to expect to be 
fetched in the window. (record number x Record Size) = bytes used in the 
window. This value should be ((123 x 2) / Record Size), rounded down.  
The greater this number is, the faster the retrieving speed is.
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For example, with a record size of 50, the Records number = ((123 x 2) / 
50) =4.92 ~= 4.

Status: The status of the current window. Since the time to prepare a 
window may exceed an acceptable Modbus delay (1 second), this acts as 
a ready status flag to notify when the window is ready for retrieval. When 
this value indicates that the window is not ready, the data in the window 
should be ignored. Window Status is Read-only, any writes are ignored.

This value also indicates the memory erasing status when setting the 
date logging settings.

bH     Window is Ready
FFH   Window is Not Ready
aaH   memory is erasing
bbH   memory erasing is finished 

Offset: The offset of the record number of the first record in the data 
window and the record number of the "first record time stamp". Setting 
this value controls which records will be available in the data window. 
When the log is retrieved, the first (oldest) record is “latched.” This 
means that offset 0 will always point to the oldest record at the time of 
latching.

Window: The actual data of the records, arranged according to the above 
settings.

Note: If the logging timer is disabled, the first recording sector will be 
erased when the log is full.  Therefore, user should not read the whole 
log when the used record numer is near to the max record number.  
Under this condition, user should read the "Used Records" field and 
compare it to the previous "Used Records" field from the last reading 
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before retrieving the information and reading the window.  

If the current "Used Records" field is greater than the "Used Records" field 
from the last reading and if the "Offset" field is less than the difference 
between the current and previous "Used Records" field, the first sector 
has been erased and the difference between the "Used Records" field 
should be subtracted from the recording number.

If the "Offset" field is greater than the difference between the current 
and previous "Used Records" field, the "Offset" number should be 
subtracted from the recording number.

To avoid this situation, user should read the log before it is almost full.

For example: Data logging 1 has 3 sectors and each has 448 records, and 
the total records are 1344. If you press the "Read All" button when the 
"Used Records" number is at 1340 and if the first sector is erased before 
the information is transferred to the computer, the data stored in this 
sector is erased permanently and cannot be retrieved.  If the records 
from the first sector can be retrieved before it gets erased,  the new 
value of "Offset" will equal to the original "Offset" field minus the value 
of the difference between the current and previous "Used Records" field.

Data logging opration examples

The following example illustrates a data logging opertation. The example 
makes the following assumptions:

• The log is Historical Log 1.

• The Log contains VAN, VBN, VCN (12 bytes),the interval is 1min, the 
sectors is 10,the registers is 6, the logging timer function is disabled.
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• Retrieval is starting at record offset 0 (oldest record).

• No new records are recorded to the log during the log retrieval process.

a)  Data logging settings

Now set the data log 1 according to the assumptions: 

1. Set the data log with VAN, VBN, VCN, here we should set their modbus 
address 0x4002,0x4003,0x4004,0x4005,0x4006 and 0x4007 to 0x1102, 
0x1103, 0x1104, 0x1105, 0x1106 and 0x1107. And the discripter is 2,so 
set the 0x0202 and 0x0200 to 0x1177 and 0x1178.

2. The register is 6 and sector is 10, so we set 0x060A to 0x1100.

3. The interval is 1min , so set the 0x0001 to 0x1101.

4. The logging timer function is disabled, so set the 0 to 0x11b9.

b)  Log Retrieval Procedure

The following procedure documents how to retrieve a single log from the 
oldest record to the newest record.

1. Compute the number of records per window, as follows:

RecordsPerWindow = (246 \ RecordSize)=246\24=10.

2. Write the Records per window and Record offset, in this example set 
the 0x0A0B and 0x0000 to 0x6001d and 0x6002. 

This step tells the meter what data to return in the window.

3. Read the record window status from 0x6001.

• If the Window Status is 0xFF, go to step 2.
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• If the Window Status is 0x0B, Read the data window.

4. Read the data window and compute next Expected Record offset.

• Compute the next expected record offset by adding Records Per 
Window and go to step 2.

• If there are no remaining records after the current record window, stop 
reading.
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Appendix A Technical data and Specification

Input ratings                                   

Energy Accuracy (Acuvim ��R)
Active power
(according to IEC 62053-22)
(according to ANSI C12.20)

Class 0.2S
Class 0.2

Reactive
(according to IEC 62053-23) Class 2

Harmonic Resolution

Metered Value Acuvim II: 31st harmonic
Acuvim IIR: 63rd harmonic

Voltage input
Nominal Full Scale               400Vac L-N, 690Vac L-L
Withstand                           1500Vac continuous
                                                   3250Vac, 50/60Hz for 1 minute
Input Impedance                2Mohm per phase
Metering Frequency                 45Hz~65Hz
Pickup Voltage                  10Vac (30Vac for Acuvim IIR)
Accuracy                        0.2% full scale

Current Inputs (Each Channel)
Nominal Current                 0.005 to 11A
Metering Range                             0~10 A ac
Withstand                           20Arms continuous,
                                                    100Arms for 1 second, non-recurring
Burden                              0.05VA (typical) @ 5Arms
Pickup Current		   0.1% of nominal
Accuracy                           0.2% full scale
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Accuracy

Parameters
Accuracy

Resolution Range
Acuvim II Acuvim IIR

Voltage 0.2% 0.2% 0.1V 20V~500kV
Current 0.2% 0.2% 0.001A 5mA~50000A
Power 0.5% 0.2% 1W -9999MW~9999MW
Reactive Power 0.5% 0.2% 1Var -9999MVar~9999MVar
Apparent Power 0.5% 0.2% 1VA 0~9999MVA
Power Demand 0.5% 0.2% 1W -9999MW~9999MW
Reactive Power Demand 0.5% 0.2% 1Var -9999MVar~9999MVar
Apparent Power Demand 0.5% 0.2% 1VA 0~9999MVA
Power Factor 0.5% 0.2% 0.001 -1.000~1.000
Frequency 0.2% 0.2% 0.01Hz 45.00~65.00Hz
Energy Primary 0.5% 0.2% 0.1kWh 0~99999999.9kWh

Secondary 0.5% 0.2% 0.001kWh 0~999999.999kWh
Reactive
Energy

Primary 0.5% 0.2% 0.1kvarh 0~99999999.9kvarh
Secondary 0.5% 0.2% 0.001kvarh 0~999999.999kvarh

Apparent
Energy

Primary 0.5% 0.2% 0.1kVAh 0~99999999.9kVAh
Secondary 0.5% 0.2% 0.001kVAh 0~999999.999kVAh

Harmonics 2.0% 2.0% 0.1% 0.0%~100.0%
Phase Angle 2.0% 2.0% 0.1。 0.0。~359.9。

Imbalance Factor 2.0% 2.0% 0.1% 0.0%~100.0%
Running Time <1second/day 0.01h 0~9999999.99h
Temperature Drift <100ppm/°C

0.5‰/year

Control power

AC/DC Control Power
Operating Range 100~415Vac, 50/60Hz; 100~300Vdc

Burden 5W
Withstand 3250Vac, 50/60Hz  1min

Installation Category III (Distribution)
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Low Voltage DC Control Power (Optional)
Operating Range 20~60Vdc
Burden 5W

I/O Option

Digital Input
Input Voltage Range 20~220Vac/dc
Input Current (Max) 2mA
Start Voltage 15V
Stop Voltage 5V 
Pulse Frequency (Max) 100Hz, 50% Duty Ratio (5ms ON and 5ms OFF)
SOE Resolution 2ms 
Digital Output (DO) (Photo-MOS)
Voltage Range 0~250Vac/dc 
Load Current 100mA(Max)
Output Frequency 25Hz, 50% Duty Ratio (20ms ON, 20ms OFF)
Isolation Voltage 2500Vac
Relay Output (RO)
Switching Voltage (Max) 250Vac,30Vdc
Load Current 5A(R), 2A(L)
Set Time 10ms (Max)
Contact Resistance 30mΩ(Max)
Isolation Voltage 2500Vac
Mechanical Life 1.5×107

Analog Output (AO)
Output Range 0~5V/1~5V, 0~20mA/4~20mA(Optional)
Accuracy 0.5%
Temperature Drift 50ppm/°C typical
Isolation Voltage 500Vdc
Open Circuit Voltage 15V 
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Analog Input (AI)
Input Range 0~5V/1~5V, 0~20mA/4~20mA (Optional)
Accuracy 0.2%
Temperature Drift 50ppm/°C typical
Isolation Voltage 500Vdc
 Power Supply for DI (24Vdc)
Output Voltage 24Vdc
Output Current 42mA
Load (Max) 21DIs

Standard Compliance
Measurement Standard IEC 62053-22; ANSI C12.20
Environmental Standard IEC 60068-2
Safety Standard IEC 61010-1, UL 61010-1
EMC Standard IEC 61000-4/-2-3-4-5-6-8-11, CISPR 22
Outlines Standard DIN 43700, ANSI C39.1

Communication

RS-485 (Standard)
2-wire connection
MODBUS RTU Protocol
Up to 38400 baud rate

Ethernet (Optional)

10M/100M BaseT
MODBUS TCP/IP Protocol
Data Browsing through HTTP
Sending e-mail automatically

PROFI-BUS (Optional)

PROFIBUS-DP/V0 Protocol
Work as PROFIBUS slave, baud rate adaptive, up to 12M
Typical input bytes: 32, typical output bytes: 32
PROFIBUS standard according to EN 50170 vol.2



130

S
er

ies

Suitable Conditions

Dimensions (mm)
96x96x51 
(Cut-out 92x92 or 4-inch Round)

Protection Level IP54 (Front),  IP30 (Cover)
Weight (g) 350g

Temperature
-25℃~70℃, Metering
-40℃~85℃, Storage

Humidity 5%~95% Non-condensing

Power Supply
100~415Vac, 50/60Hz; 100~300Vdc 
Category III, Pollution degree 2

Power Consumption 5W
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Appendix B Ordering Information

Acuvim II series meter Ordering Information:

Acuvim  

No more than 2 of the same I/O modules may be attached to the 
meter (example: 2 AXM-IO2).  The same two I/O modules must be a 
different component number.

A maximum of 3 modules may be attached to the meter.  If a 
communication module is used (example: AXM-NET), it must be 
installed on the back of the meter FIRST before the other module 
are attached.

Current Blank: 5A
     1: 1A

Blank: 100~415Vac, 50/60Hz, 100~300Vdc
    DC: 20~60Vdc

50: 50Hz
60: 60Hz

Power Supply

Systerm Frequency

Acuvim II
Acuvim IIR

Type

Note:  1.

          2.
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Appendix C  Revision History

Revision Date Description
1.0 20070915 First version
1.1 20070930 P47: change the flow chart;

P86: change value of address 101dH from "Reserved" 
to "Basic parameter mode";
P93: change the description of "Basic analog 
measurement";
P101~P102: change the description "Counting number 
of I/O modules". 

1.2 20071016 P50: change the flow chart; add the function: AO 
transforming parameters setting via the front panel.

1.21 20080303 Change the AO mode, see IO Module User’s Manual; 
P64, P69, P89: Add 3 demand parameters for alarm.

1.22 20080625 Add transforming data type.
1.23 20080710 Change the ordering information.
1.30 20080912 Change the type of AO and AI to be read only.
1.40 20090305 Open the address of AO/AI type set; add current 

demand, maximum current demand and current 
demand alarm.

1.50 20090520 Add Acuvim IIR
1.51 20090626 Change the content
1.52 20090818 Change the content
1.53 20090909 P121: Add "Data logging opration examples"; Change 

the content of chapter 4 and 5.
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