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Environmental Specification

Operation Temperature -25°C ~60°C

UL Temperature -25°C ~60°C
Non-Operating Temperature -40°C ~85°C

Relative Humidity 5% ~ 90% Non-condensing
Mounting DIN Rail

General Specification

Shock Operating

IEC 60068-2-27

Vibration Resistance

IEC 60068-2-6, 4g

Industrial Emissions

EN61000-6-4/All : 2011

Industrial Immunity

EN61000-6-2 : 2019

Installation Position

Vertical and horizontal installation is available

Product Certifications

CE, UL, FCC, ATEX
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2. M3901 (3Phase AC Measurement)

2.1. M3901 Specification
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Items Specification
Input Specification
Number of Channel 3Ch Voltage Input, 3Ch Current Input via CT
Indicators 1 Green Status
3 LEDs
:V1,V2, V3
3 LEDs
(11,12, 13
Maximum Input Voltage Range Vin = 288VAC ViL=500VAC
UL Certified Voltage Range Vin =240VAC
Input resistance voltage path 1200KQ
Measuring Current 1AMAX), CT 1 : 4000(MAX)
Input resistance current path 30mQ
Resolution 24bits
Input Frequency range 45Hz~65Hz

Measured values

Angle, Voltage, Current, Power, Energy, Frequency, Power Factors

Measuring error

Voltage&Current = 0.5% @ -20°C~50°C
Voltage&Current = 1%(@ -20°C~60°C
Voltage&Current = 1.5%@ -40°C~70°C
Frequency = +0.1Hz

Phase angle = +0.6°

General Specification

Power Dissipation

Max. 125 mA @ 5Vdc

Isolation

I/O to Logic : Photocoupler Isolation
Field Power : Non-Isolation

Field Power

Supply Voltage : 24Vdc nominal
Voltage Range : 18~28.8Vdc
Power dissipation: 0OmA @ 24Vdc

Single Wire 0.205mm" - 1.3mm (24-16 AWG)
Torque 0.8Nm(71b-in)

Weight 72¢g

Module Size 12mm x 110mm x 75mm

Hot Swap Possible

Environment Condition

Refer to ‘1. Environment Specification’

* Class 2, adjacent to voltage rating(30Vmax)

* The measuring accuracy is reduced, if the extended temperature range is used(-25°C ~ 60°C)

* If the input value is small, the error of calculation value can be large (Please input 10% or more of the whole range)
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2.2. Update cycle of process data

Read Data Update Time
Max
Rms Voltage 300us
Max. Rms Voltage 300us
Min. Rms Voltage 300us
Rms Current 300us
Max. Rms Current 300us
Min. Rms Current 300us
Apparent Power 250us
Active Power 350us
Max. Active Power 350us
Min Active Power 350us
Reactive Power 2000us
Apparent Energy 100ms
Total Apparent Energy 100ms
Active Energy 100ms
Total Active Energy 100ms
Reactive Energy 100ms
Total Reactive Energy 100ms
cos phi 200us
Supply Network Frequency 200us
Max. Supply Network Frequency 200us
Min. Supply Network Frequency 200us
Phase Angle phi 300us
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2.3. M3901 Wiring Diagram
System Power - - ------ » System Power (5Vdc) d ;
Contacts " | . » System Power (GND) [=
va — g p
M-Bus : e g q i]
Contacts | ’ E ; Genpe\(r:ator
Hot swap Signal — M~Bus Signal L1 L2 13N g
Contacts . ::l— Hot Swap Bus Signal CHOVIN 0 @&}J CHO T % 5 _ ¢
CHIVN , | 55y CH1 It E,___{_’_m_ "_)_
CH2_VIN : P"Ir\ CH2 T — =
VN |T}—“\-’ CH3 ., .
N.C —ro] CHA
N.C E@U CHS
CHOIN ‘Ii\lh CHe
CHOINN |--/-r‘\\—) CH7
CHI_IN ~— | CH8
CHIINN PE‘;\ CcHY
CH2_IN | CHI0
—_—— IT_DI\')L
CHZINN 7| cHit
s [ (e -
N.C 2 CH12
N.C =] CH13 _
; N.C |'—:HQ\ CH14
: N.C _—~="] CHI5
e L ------- + Field Power (0Vdc) > ':| E1|_.r|,\7»‘u e
Consc ome | =i ¥ Field Power (24Vdc) —ME o @) e i
= U U
Pin No. Signal Description Series No | Through Air | Over Surface CTI
0 Voltage Input 0 (L1) RTB18C 1.5mm 1.5mm 1752CTI400
1 Voltage Input 0 (L2) Spgcings : The follwing’ nﬂnhmmgpcing in inches(millimeter:s) shall be
maintained between uninsulated live parts of opposite polarity; and
2 Voltage Input 0 (L3) beween an uninsulated live part and a grounded Part including any
3 Voltage Input Common(neutral) | mounting surface or exposed metal part.
4 N.C
5 N.C
6 Current Input L1
7 Current Input N1
8 Current Input L2
9 Current Input N2
10 Current Input L3
11 Current Input N3
12 N.C
13 N.C
14 N.C
15 N.C
16 N.C
17 N.C
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2.4. M3901 LED Indicator

2.4.1. LED Indicator
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M3901 LED No. LED Function / Description LED Color
0 Status Green
Il STATUS 1 Voltage Input Channel 1 Green
2 Current Input Channel 1 Green
Vi 3 Voltage Input Channel 2 Green
N 4 Current Input Channel 2 Green
V2 5 Voltage Input Channel 3 Green
2 6 Current Input Channel 3 Green
V3
M3
2.4.2. Channel Status LED
Status LED To indicate
Voltage Input LED : Off Error Occurred
Over Voltage ;
Voltage Input LED : Green Nomal Operation
Voltage Input LED : Off Error Occurred
Under Voltage
Voltage Input LED : Green Nomal Operation
Current Input LED : Off Error Occurred
Over Current
Current Input LED : Green Nomal Operation
Voltage Input LED : Off
E
. Current Input LED : Off rror Occurred
No Signal
Voltage Input LED : Green Nomal Operation
Current Input LED : Green P

G-Bus Status

Status LED : Off

Disconnection

Status LED : Green

Connection

* Please refer to Input Image Data.(Error Byte)
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byte Output data Input data
0Control byte 0 Status byte 0
1/Control byte 1 Status byte 1
2Control byte 2 Status byte 2
3 Control byte 3 Status byte 3
4 Error Byte O
5 Error Byte 1
0 Error Byte 2
7 Reserved
8
3 Process valuet
10
11
12
13
14Not used Process value2
15
16
1; Process valued
19
20
S; Process value4
23
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® Input Image Value

0=Voltage
1 =_Current
2 =Power
3=PF

4 =Phase Angle

5=Frequency

6 =Energy

7 =reserved

Resetting all of the min/max/energy values
CON_ID

0=Voltage
1 =Current
2 =Power
3=PF
4=Phase Angle
5=Frequency

6 =Energy

7 =reserved
CONLID

0=Voltage
1 =_Current
2 =Power
3=PF

4 =Phase Angle
5=Frequency

6 =Energy

7 =reserved
CON_ID

0=Voltage
1 =Current
2 =Power
3=PF

4 =Phase Angle
5=Frequency

6 =Energy

7 =reserved
CONLID
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Phase 1 Voltage Input ERROR
0=0K

1 =Error occurred

Phase 2 Voltage Input ERROR
0=0K

1=Error occurred

Phase 3 Voltage Input ERROR
0=0K

1 =Error occurred

Phase 1 Current Input ERROR
0=0K

1 =Error occurred

Phase 2 Current Input ERROR
0=0K

1 =Error occurred

Phase 3 Current Input ERROR
0=0K

1=Error occurred

0=No Error

1=0Qver Input

2=Under Input

3=No Connect
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Process value 0-0 Byte
Bit 7 Bt6 | Bit5 | Bit4 Bit3 | Bit2 Bit 1 Bit 0
Proc0[7 : 0]
Proc0[7 : 0] \Process value 0 of Status Byte O
Process value 0-1 Byte
Bit 7 Bt6 | Bt5 | Bit4 | Bit3 | Bit2 Bit 1 Bit0
Proc0[15 : 8]
Proc0[15 : 8] |Process value 0 of Status Byte 0
Process value 0-2 Byte
Bit 7 Bit6 | Bt5s5 | Bt4 | Bit3 | Bit2 Bit 1 Bit 0
Proc0[23 : 16]
Proc0[23 : 16] |Process value 0 of Status Byte O
Process value 0-3 Byte
Bit 7 Bt6 [ Bits5 | Bt4 [ Bt3 | Bit2 Bit 1 BitO
Proc0[31 : 24]
ProcO[31 : 24] \Process value 0 of Status Byte O
Process value 1-0 Byte
Bit 7 Bt6e | Bt5 [ Bt4 [ Bt3d [ Bit2 Bit 1 Bit0
Proci[7: 0]
Proci1[7: 0] |Process value 1 of Status Byte 1
Process value 1-1 Byte
Bit 7 Bt6 | Bts5 [ Bt4 [ Bit3d [ Bit2 Bit 1 Bit0
Proc1[15: 8]
Proc1[15: 8] |Process value 1 of Status Byte 1
Process value 1-2 Byte
Bit 7 Bt6 | Bt5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
Proc1[23: 16]
Proc1[23 : 16] |Process value 1 of Status Byte 1
Process value 1-3 Byte
Bit7 Bt6 | Bits5 [ Bt4 [ Bt3 [ Bit2 Bit 1 BitO
Proci[31 : 24]
Proc1[32: 24] |Process value 1 of Status Byte 1
Process value 2-0 Byte
Bit 7 Bt6e | Bit5 | Bit4 Bt3a | Bit2 Bit 1 BitO
Proc2[7: 0]
Proc2[7: 0] \Process value 2 of Status Byte 2
Process value 2-1 Byte
Bit 7 Bt6 | Bt5 [ Bt4 [ Bt3 [ Bit2 Bit 1 Bit0
Proc2[15: 8]
Proc2[15 : 8] |Process value 2 of Status Byte 2
Process value 2-2 Byte
Bit 7 Bt6 | Bts5 [ Bt4 [ Bt3d [ Bit2 Bit 1 Bit0
Proc2[23 : 16]
Proc2[23 : 16] [Process value 2 of Status Byte 2
Process value 2-3 Byte
Bit 7 Bt6 | Bits5 [ Bt4 | Bit3 [ Bit2 Bit 1 Bit0
Proc2[31 : 24]
Proc2[31 : 24] |Process value 2 of Status Byte 2
Process value 3-0 Byte
Bit7 Bt6 | Bits [ Bit4 Bt3a [ Bit2 Bit 1 BitO
Proc3[7: 0]
Proc3[7: 0] \Process value 3 of Status Byte 3
Process value 3-1 Byte
Bit 7 Bt6 [ Bits5 | Bt4 [ Bt3 | Bit2 Bit 1 BitO
Proc3[15: 8]
Proc3[15: 8] [Process value 3 of Status Byte 3
Process value 32 Byte
Bit7 Bt6 | Bt5 [ Bt4 [ Bt3 [ Bit2 Bit 1 Bit0
Proc3[23 : 16]
Proc3[23 : 16] |Process value 3 of Status Byte 3
Process value 3-3 Byte
Bit 7 Bt6 | Bit5 | Bt4 | Bt3 | Bit2 Bit 1 Bit0
Proc3[31 : 24]
Proc3[31 : 24] \Process value 3 of Status Byte 3

Page 12
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® Output Image Value

0=Voltage
1=Current
2 =Power
3=PF
4=Phase Angel

5=Frequency

6 =Energy

7 =reserved

Resetting all of the min/max/energy values
CON_ID

0=Voltage
1=Current
2 =Power
3=PF

4 =Phase Angel
5=Frequency

6 = Energy
7=reserved
CON_ID

0=Voltage
1=Current
2=Power
3=PF

4 =Phase Angel
5=Frequency

6 = Energy

7 =reserved

CONLID

0=Voltage

1=Current

2 =Power

3=PF

4 =Phase Angel

5=Frequency

6 =Energy

7 =reserved
CON_ID
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CONLD | Measured Value Data T Scali
Measure Select = Voltage = lhee el
00RMS Voltage L1-N uint32 0.01v
01|RMS Voltage L2-N uint32 0.01v
02RMS Voltage L3N uint32 0.01v
03Max. RMS Voltage L1-N uint32 0.01v
04Max. RMS Voltage L2—N uint32 0.01v
05/Max. RMS Voltage L3N uint32 0.01v
06Min. RMS Voltage L1-N uint32 0.01V
07Min. RMS Voltage L2-N uint32 0.01vV
08Min. RMS Voltage L3N uint32 0.01v
09
0A
0B
0C|reserved
oD
OE
u:
CONLID Measured Value :
Measure Select = Current DI o Seelline,
00RMS Current L1-N uint32 0.001A
01/RMS Current L2-N uint32 0.001A
02RMS Current L3N uint32 0.001A
03Max. RMS Current L1-N uint32 0.001A
04Max. RMS Current L2-N uint32 0.001A
05Max. RMS Current L3N uint32 0.001A
06Min. RMS Current L1-N uint32 0.001A
07Min. RMS Current L2-N uint32 0.001A
08Min. RMS Current L3N uint32 0.001A
09
0A
0B
0Clreserved
oD
OE
(]:
CONLID Measured Value ;
Measure Select = Power Dzl 7o seelline,
00 Apparent power L1 uint32 0.01VA
O1|Apparent power L2 uint32 0.01VA
02/Apparent power L3 uint32 0.01VA
03 Active power L1 int32 0.01W
04/Active power L2 int32 0.01W
05Active power L3 int32 0.01W
06Max. active power L1 int32 0.01W
07|Max. active power L2 int32 0.01W
08Max. active power L3 int32 0.01W
09Min. active power L1 int32 0.01W
OAMin. active power L2 int32 0.01W
OB Min. active power L3 int32 0.01W
O0C|Reactive power L1 int32 0.01VAR
ODReactive power L2 int32 0.01VAR
OE|Reactive power L3 int32 0.01VAR

Revision 1.01
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CONLID Measured Value Data Type Scaling
Measure Select = Energy
00Apparent energy L1 uint32
01 Apparent energy L2 uint32
02Apparent energy L3 uint32
03 Total Apparent Energy uint32
04 Active energy L1 int32
05Active energy L2 int32 Set the
06Active energy L3 int32 Parameter
07| Total Active Energy int32
08 Reactive Energy L1 int32
09 Reactive Energy L2 int32
OA Reactive Energy L3 int32
OB| Total Reactive Energy int32
0oC
oD
E reserved
OF
CONLID Measured Value Data Type Scaling
Measure Select = Power Factor
00 Power Factor L1 int32 0.01
01 Power Factor L2 int32 0.01
02Podwr Factor L3 int32 0.01
03
04
05
06
07
08
09reserved
0A
0B
oC
oD
OE
OF
CONLID Measured Value ,
Measure Select = Frequency DA e SeEling
00Supply network frequency L1 uint32 0.01Hz
01/Supply network frequency L2 uint32 0.01Hz
02)Supply network frequency L3 uint32 0.01Hz
03Max. Supply network frequency L1 uint32 0.01Hz
04Max. Supply network frequency L2 uint32 0.01Hz
05Max. Supply network frequency L3 uint32 0.01Hz
06Min. Supply network frequency L1 uint32 0.01Hz
07\Min. Supply network frequency L2 uint32 0.01Hz
08Min. Supply network frequency L3 uint32 0.01Hz
09
0A
0B
O0C|reserved
oD
OE

Page 15




M3901

Specification

Revision 1.01

Page 16

CONLID Measured Value .
Measure Select = Phase angle D2 29 Sl ng
00Phase angle phi L1 uint32 0.01°
01/Phase angle phi L2 uint32 0.01°
02Phase angle phi L3 uint32 0.01°
03
04
05
06
07
08
9reserved
0A
0B
0C
0D
OE
OF
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2.6. Parameter Data
*  Valid Parameter length : S Bytes
e Parameter Data
Bit#7 Bit#6 Bit#5 Bit#4 Bit#3 Bit#2 |Bit# [Bit#0
Byte#0 CT sensor 1: x
Value for the current transformer ratio divisor
Bit#7 Bit#6 Bit#5 Bit#4 Bit#3 Bit#2 Bit# Bit#0
Frequency |Scaling for energy values CT sensor 1 : x
0=45~55Hz |0=1mWh/VARNh/VAh Value for the current transformer ratio divisor
1=55~65hz |1=0.01 Wh/VARh/VAh
Byte#1 2=0.1 Wh/VARNh/VAh
3=1Wh/VARh/VAh
4 =0.01k Wh/VARh/VAh
5=0.1k Wh/VARh/VAh
6 =1k Wh/VARh/VAh
7 =reserved
Bit#7 Bit#6 [Bit#5 [Bit#4 Bit#3 [Bit#2 |Bit#1 [Bit#0
Byte#2 Overvoltage threshold Lx (value) Resolution 0.2V
Overvoltage threshold = 250V+value*0.2V. (MAX 300V)
Bit#7 Bit#6 Bit#5 [Bit#4 Bit#3 Bit#2 |Bit# [Bit#0
Byte#3 Undervoltage threshold Lx (value) Resolution 0.5V
Undervoltage threshold = OV+value*0.5V. (MAX 125V)
Bit#7 Bit#6 Bit#5 Bit#4 Bit#3 Bit#2 |Bit# [Bit#0
Byte#4 Overcurrent threshold Lx (value) Resolution 2mA
Overcurrent threshold = 0.8A+value*0.002A. (MAX 1.3A)

* Set Frequency to get the correct Power Factor & Energy.

ACTIVE (-) 4+ ACTIVE (+)
REACTIVE (-) REACTIVE (-)
PF (<) PF ()

8=-60°PF=+05 V

ACTIVE (-) ACTIVE (+)
REACTIVE (+) REACTIVE (+)
PF (+) PF (+)

*the reactive power measurement is negative when the load is capacitive, and when the load is inductive. The sign of
the reactive power can therefore be used to reflect the sign of the power factor.

Power Factor = (Sign Fundamental Reactive Power) * (abs(Active Power)/Apparent Power)
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® Example of Setting
- Read data : Phasel Rms Voltage/Rms Current/Apparent power/Active power.
- Input Value : 220V, 1000A, PF 0.5
- Parameter : CT 1 : 1000, Input Frequency 55~65Hz, Overvoltage threshold 260V, Other is Default(0).
- Overvoltage Threshold = (260V(User Setting Value) — 250V (default Setting Value))/0.2V. Resolution : 0.2V

- ex) OverCurrent Threshold = 1000A (User Setting CT 1 : 1000) = ((1A(User Setting Value)-0.8(default
Setting Value))/0.001)*1000(CT). Resolution : 0.001A

* All of default value is 0

-Step#1

-Set the Parameter
Parameter Value
CT sensor 1 : x (12 bit) 001111101000 (bit) Set CT 1000
Scaling for energy values (3 bit) 000 (bit) Set Im Wh/VARh/VAh
Frequency (1 bit) 1 (bit) Set 55~65Hz
Overvoltage Threshold Lx (8 bit) 00110010 (bit) Set 260V
Undervoltage Threshold Lx (8 bit) 00000000 (bit) Set 0V(default)
Overcurrent Threshold Lx(8 bit) 00000000 (bit) Set 0.8 A(default)
All of Parameter ES8 83 32 00 00 (Byte hex)
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-Step#2
-Set the Control Byte (See Output Image Value)
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-Step#3
-Check the Status Byte, When Status Byte and Control Byte are same, the Process value is updated.

-Step#4

-Check the Process value
Process value#0(Rms Voltage) 000055F0(Dword hex) 22000(Dec) 220V
Process value#1(Rms Current) 000F4240(Dword hex) 1000000(Dec) 1000A
Process value#2(Apparent power) 014FB180(Dword hex) 22000000(Dec) 220k VA
Process value#3(Active power) 00A7D8CO(Dword hex) 11000000(Dec) 110kW

CREVIS
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