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1.1 INTRODUCTION

SERIAL COMMUNICATION PROTOCOL

WM23-96 can be equipped with a RS485 or RS232 serial interface. The serial communication
protocol, MODBUS-RTU, is the same on both interfaces. When using RS485, it is possible to
connect up to 255 instruments using MODBUS protocol. When using RS232 it is only possible to
connect a single instrument (multidrop feature is not available). Only one interface must be used at a

time.

The command structure of the protocol allows the user to read and write from/in the nP RAM
memory and EEPROM so that all the functions are completely transparent.
The communication parameters are fixed and in accordance with the following table:

Interface Baud rate (bps) Parity Stop bit
RS232 9600 None 1
RS485 9600 None 1

The communication can be started only by the HOST unit, which sends the request frame. Each

frame contains the following information:
slave address: is a number from 1 to 255, which identifies the instrument connected to the
network. Address 0 (zero) is accepted (in write frames only) by all the instruments, which will
execute the relevant command but won’t send any answer frame.
command: it defines the command type (e.g. read function, write function etc.).
data fields: these numbers define the operating parameters of the command (e.g. the address of
the word, the value of the word to be written, etc.).
CRC word: it allows detecting transmission errors that may occur. CRC calculation is carried out
by the MASTER unit once it has defined address, command and data fields. When the frame is
received by the SLAVE, it is stored in a temporary buffer. The CRC is calculated and then
compared with the received one. If they correspond and the address is recognised by the SLAVE
unit, the command is executed and an answer frame is sent.

If the CRC is not correct, the frame is discarded and no answer is sent.

1.2 FUNCTIONS

WM23-96 accepts the following two commands:

Read words (code 04h)
Write one word (code 06h)
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1.2.1  Function 04 (read words)

Request frame

Address Function Data address n° of words CRC
1 byte 1 byte 2 byte 2 byte 2 byte
From 1 to 255 04h MSB | LsB MsB | LsB | mMsB | LSB

NOTE: - The maximum number of word is 12 (24 byte).
- The address 00 is not allowed (it generates no answer)

Answer frame

Address Function n° byte (=2 x n° word) Values CRC
1 byte 1 byte 1 byte n° byte (=2 x n° word) 2 byte
From 1 to 255 04h MSB | LSB MSB | LSB

1.2.2  Function 06 (write one word)

Request frame

Address Function Data address Value CRC
1 byte 1 byte 2 byte 2 byte 2 byte
From 1 to 255 06h MSB | LSB MSB | LSB | MSB [ LSB

Answer frame

Address Function Data address Value CRC
1 byte 1 byte 2 byte 2 byte 2 byte
From 1 to 255 06h MSB | LSB MSB | LSB | MSB | LSB

NOTE: the answer frame is an echo of the request frame, which confirm the execution of the
command.

The MSB value byte of the request frame will be written in the specified address, the LSB byte in the
specified address+1.

IMPORTANT: if the address is 00 (zero) all the instruments connected to the network will execute
the command but will not send an answer frame.
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1.3 MEMORY AREA

WM23-96 manages three different memory areas addressed as follows.

Memory area Area Byte reading order
Internal RAM (page 0) 0080h O00FFh LSB, MSB
Internal RAM (page 1) 0100h 017Fh LSB, MSB
EEPROM 0C00h O0CFFh LSB, MSB

NOTE: in the following pages the following notation will be used:
1int = 4 byte;
1 short = 2 byte;
1 word = 2 byte;
1 byte = 8 bit.

1.4 WM23-96 IDENTIFICATION CODE

Every Carlo Gavazzi's instrument is identified by means of a code stored in address OBh, in order to
recognise the type of the instrument via serial communication. The WM23-96 code is 0011h.
This code can be read with the following fixed frame:

Instrument code request frame (8 byte):
[ 01h [ 04h [ 00Oh | 0Bh [ 00h | 01h | CRC | CRC |

Instrument code answer frame (7 byte):
[ 01h [ 04h [ 02h | 00h | 11h | CRC | CRC |
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2 RAMVARIABLES MAP
2.1 INSTANTANEOUS VARIABLES MAP (RAM, PAGE 1)
ADDRESS BYTE | VARI ABLE Type ADDRESS ([ BYTE |VARI ABLE Type
1 0200 2 V L1-N \% 25 0239 3 W dnd P
2 0202 2 V L2-N \% 26 023C 2 Hz H
3 0204 2 V L3-N \% 27 023E 1 THA V1 D
4 0206 2 ALl A 28 023F 1 THD V2 D
5 0208 2 A L2 A 29 0240 1 THD V3 D
6 020A 2 A L3 A 30 0241 1 THD Al D
7 020C 3 WL1 P 31 0242 1 THD A2 D
8 020F 3 W L2 P 32 0243 1 THD A3 D
9 0212 3 WL3 P 33 0244 1 Unit V i nf
10 0215 3 var L1 P 34 0245 1 Unit A i nf
11 0218 3 var L2 P 35 0246 1 Unit P i nf
12 021B 3 var L3 P 36 0247 2 An A
13 021E 3 VA L1 P 37 0249 2 V L1-L2 \%
14 0221 3 VA L2 P 38 024B 2 V L2-L3 \%
15 0224 3 VA L3 P 39 024D 2 V L3-L1 V
16 0227 1 PF L1 C 40 024F 2 VL-L & \%
17 0228 1 PF L2 C 41 0251 1 PF & nin C
18 0229 1 |PF L3 C 42 0252] 1 |[PF L1 nin |[C
19 022A 2 V L-N & \Y 43 0253 1 PF L2 mn C
20 022C 3 W a P 44 0254 1 PF L3 min C
21 022F 3 var a P 45 0255 1 V asy D
22 0232 3 VA & P 46 0256 1 THD max V | D
23 0235 1 PF & C 47 0257 1 THD max A |D
24 0236 3 VA dnd P
NOTE: all the variables in this table are contiguous. It is possible to read more variables at a time,

up to 12 words at a time. Other maximum values are stored in the page 0 of the RAM.

211

Variable format

The value of all the instantaneous variables is stored as two’'s complement integer value. It is
possible to read the C-, D- and H-type variables with a single read command, while two read

command are requested for V-, A- and P-type variables (variable and decimal point position).

The decimal point and the multiplier have to be set according to the Unit V, Unit A, Unit P word
coding (see the following table) for voltage (V), current (A) and power (P) variables, in the position
“1111" for the D-type (%) variables, “11.11" for the H-type (Hz) variables and in position “11. 11" for
the C-type variables (PF). The single phase PF variables are stored with a positive value if the
power factor is “L” (inductive), and with a negative value if the power factor is “C” (capacitive). The

variable “PF &*“ has neither L nor C sign indication.

Decimal point and multiplier coding

I NF val ue d.p I NF val ue d.p
3 1.111 8 111. 1k
4 11.11 9 1111k
5 111.1 10 11.11M
6 1111 11 111. 1M
7 11. 11K 12 1111M

The voltage, current and power variables format is depending on the current and voltage transformer

ratios according to the following tables:
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CT ratio Model Decimal point position for A-type variables
1 10 All 1.111
11 , 100 Al 11. 11
101 , 1000 Al 111.1
1001 5000 All 1111
VT ratio Model Decimal point position for V-type variables
1.0 , 10.0 100 VLL / 5A 111. 1
208 VLL / 5A 111.1
400 VLL / 5A 111.1
660 VLL / 5A 1111
10.1 , 100.0 100 VLL / 5A 1111
’ 208 VLL / 5A 1111
400 VLL J 5A 1111
660 VLL / 5A 11. 11K
100.1 , 1000 100 VLL / 5A 11. 11K
208 VLL / 5A 11. 11k
400 VLL / 5A 11. 11k
660 VLL / 5A 111. 1k
1000 , 1999 100 VLL / 5A 111. 1K
’ 208 VLL / 5A 111. 1K
400 VLL / 5A 111. 1K
660 VLL / 5A 1111k
CT ratio x VT ratio Model Decimal point position for P-type variables
1.0, 10.0 100 VLL / 5A 111. 1
’ 208 VLL / 5A 1111
400 VLL J 5A 111, 1
660 VLL / 5A 1111
10.1 , 100.0 100 VLL / 5A 1111
208 VLL / 5A 1111
400 VLL / 5A 1111
660 VLL / 5A 11. 11k
100.1 , 1000.0 100 VLL / 5A 11, 11k
’ 208 VLL / 5A 11, 11K
400 VLL / 5A 11. 11K
660 VLL / 5A 111. 1k
1000. 1 , 10000.0 100 VLL / 5A 111 1K
208 VLL / 5A 111. 1K
400 VLL / 5A 111. 1k
660 VLL / 5A 1111k
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2.1.2 Instantaneous variables reading

Example 1: Reading of a single variable: W

Value request frame (8 byte):
[01h [ 04h [ 02h [ OCh [ 00h | 02h | CRC | CRC |

Value answer frame (9 byte):
[01h [ 04h [ 04h | OEh [ OEh | 00h | 00h | CRC | CRC |

Info request frame (8 byte):
[01h [ 04h [ 02h [ 46h [ 00h | 01h | CRC| CRC |

Info answer frame (frame 7 byte):
[01h [ 04h [ 02h [ 06h | 1Fh | CRC | CRC |

Stored value: OEOEh (3598 decimal)
Info value (P type): 06h
Variable value (W1): 3598 W

Example 2: Reading of a single variable: PF1

Value request frame (8 byte):
[01h [ 04h [ 02h [ 27h | 00h [ 01h | CRC | CRC |

Value answer frame (7 byte):
[ 01h [ 04h | 02h | A9h | 00h | CRC | CRC |

Stored value: A9h (-87 decimal)
Variable value (PF1): c0.87
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2.2 ALARM, STATUS, MIN MAX VALUES MAP (RAM, PAGE 0)

ADDRESS BYTE | VARI ABLE Type

00B2 1 st_inl S

00B4 1 st _out S
00CF 1 Reserved

00EB 3 Wsys_max P
00OEE 3 WL_max (Al _max in AH23xxA) P (A
00F1 3 W2_nmax (A2_max in AH23xxA) P (A
00F4 3 VB_nmax (A3_max in AH23xxA) P (A
00F7 3 Wind_max P
00FA 3 VAdnd_max P

The contents of the S-type variables and the meaning of every byte are explained in the following
paragraphs.

2.2.1 st_inl: modules identification and programming enable

bit 7 |bit 6| bit 5| bit 4 bit 3 bit 2 bit 1 bit 0
R R R R R IN_CFPWM | I N_CFOUT | I N_ENPGM
R = Reserved.
IN_ENPGM = Programming:
0 =disabled
1 =enabled
IN_CFOUT = Digital output module:
0 = present

1= not present
Analogue output module:

0 = present

1= not present

IN_CFPWM

2.2.2 st_out: digital input and output status

bit 7 bit 6 bit 5 bit 4 Bit 3 bit 2 bit 1 bit 0
R R READ IN2 | READ INL | OUT FISIOO2 | OUT_FISIOOL | OUT_LOd CCp | OUT_LOd Col

R
OUT_LOGICO1

Reserved.
Alarm 1 status (independent from “delay”):
0= Alarm OFF
1= Alarm ON
Alarm 2 status (independent from “delay”):
0= Alarm OFF
1= Alarm ON
Alarm 1 status:
0= Alarm OFF
1= Alarm ON
Alarm 2 status:
0= Alarm OFF
1= Alarm ON
Digital input 1 status (0 = open; 1 = closed)
Digital input 2 status (0 = open; 1 = closed)

OUT_LOGICO2

OUT_FISICO1

OUT_FISICO?2

READ_IN1
READ_IN2
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2.2.3 Reading of the instrument status

Example 3: reading of the “present modules+digital input status” word

1-word read request frame (8 byte)
[01h [ 04h [ 00h | B2h [ 00h | 01h | CRC| CRC |

1-word read answer frame (7 byte):
[01h [ 04h [ 02h [ 89h | 77h | CRC | CRC |

Module variable value: 89h = 10001001

IN_CFPGM = 1 Programming: enabled
IN_CFOUT = 0 Digital output module: present
IN_CFPWM = 0 Analogue output module: present

Example 4: Alarm status read command

1-word read command request frame (8 byte):
[ 01h [ 04h | 00h [ B4h | 00h [ 01h | CRC | CRC |

Read command answer frame (7 byte):
[01h [ 04h [ 02h [ 35h [ 35h [ CRC | CRC |

NO Alarm
Alarm OFF

Digital output O:
Digital output 1:

2.2.4 Write command for remote digital output

If a digital output is set as ‘rfem” (remote, see EEPROM map), it is possible to remotely set/reset it
writing a word on address 00B4h according to the following table.

Alarm 1 Alarm 2 MSB LSB
OFF OFF 00h 00h
ON OFF 01h 00h
OFF ON 02h 00h
ON ON 03h 00h

Example 5: Frame to set alarm 1 = ON and alarm 2 = OFF

Request frame: A1 = ON and A2 = OFF (8 byte):
[01h [ 06h [ 00h | B4h [ 01h | 00h | CRC| CRC |

Answer frame (8 byte):
[01h [ 06h [ 00h | B4h [ 01h | 00h | CRC| CRC |

Example 6: Frame to set alarm 1 = OFF and alarm 2 = OFF

Request frame: A1 = OFF and A2 = OFF (8 byte):
[ 01h | 06h | 00h | B4h | 00h | 00h | CRC| CRC |

Answer frame (8 byte):
[ 01h | 06h | 00h | B4h | 00h | 00h | CRC| CRC |

10
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NOTE: a digital output can be used as remote control output only if the relevant “digital output type”
variable stored in EEPROM is correctly set (see paragraph 3.2.9).

2.2.5 Maximum and

minimum values reading

The maximum (powers, or currents in AH23xxA versions) and minimum (PF) values are to be read
from the RAM as explained in the following examples.

Example 7: Reading of two maximum values: Wind, VAdnd

Value request frame (8 byte):

[01h [04h [00h [ F7h [00h [ 03h [ CRC| CRC ]

Value answer frame (9 byte):

[01h [04h [06h [ D3h [07h [ 00h | ELh [ 07h [ 00h | CRC | CRC |

Info request frame (8 byte):

[01h [04h [02h [ 46h [ 00h [ 01h | CRC] CRC ]

Info answer frame (frame 7 byte):

[01h [04h [ 02h [ 05h [ 00h [ CRC | CRC]|

Stored value (Wdmd max): 0007D3h (2003 decimal)
Stored value (VAdmd max): 0007E1h (2017 decimal)
Info value (P type): 05h =111.1

Variable value (Wdmd max: 200.3 W

Variable value (VAdmd max): 201.7 VA

Example 8: Reading of a minimum value: PF

Value request frame (8 byte):

[01h [04h [ 02h [ 51h [00h [ 02h [ CRC] CRC |

Value answer frame (9 byte):

[01h [04h [ 04h [ 34h [ 34h [ 00h | 34h | CRC | CRC |

PFa min = 34h = 0.52
PF1 min = 34h=052 L
PF2 min = 00h =0.00
PF3 min = 34h =052 L

11
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2.2.6 Resetting maximum and minumum

Maximum and/or minimum values are to be reset using the following fixed frames.

Example 9: maximum values reset command

1-word write request command (8 byte):

[01h [06h [ 01h [ 00h [ A5h [ FOh | CRC| CRC |

Write answer command (8 byte):

[01h [06h [ 01h [ 00h [ A5h [ FOh [ CRC] CRC |

The reset value is 0.

Example 10: minimum values reset command

The reset value is 1.00 for the system PF and 0.00 for the single-phase PF’s.

1-word write request command (8 byte):

[01h [06h [01h [ 08h [ 87h | 35h | CRC| CRC |

Write answer command (8 byte):

[01h [06h [ 01h [08h [ 87h [ 35h | CRC| CRC |

Example 11: maximum and minimum values reset command

The reset value is o for maximum and minimum values, 1.00 for the system PF

1-word write request command (8 byte):

[01h [06h [ 00h [ ECh [ D4h [ FOh | CRC| CRC |

Write answer command (8 byte):

[01h [06h [ 00h | ECh | D4h [ FOh [ CRC] CRC |

and 0.00 for the single-phase PF’s.

12
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3 EEPROM MAP

The information in the EEPROM memory are stored in two different areas:

EEPROM Area Byte reading order
Max and min area 0C72h | 0C8Fh LSB. . MSB
Programm ng paraneters 0C90h | 0CD5h LSB. . M5B

3.1 MAXAND MIN EEPROM AREA

The maximum and minimum values are stored in EEPROM (only in case of power down) in the

following addresses:

ADDRESS BYTE TYPE DESCRI PTI ON FORVAT

0C72 1 var sign Byte including the var signs

0C73 1 PF sign Byte including the PF signs (L/C) -
0C74 1 var x PF sign Byte incl. The var x PF signs -
0C75 3 Wind max Wdnd maxi mum P
0C78 3 VAdmd  nmax VA dnd maxi mum P
0C7B 1 PF & nmin PF sys mini mum C
0CrC 1 PF1 mn PF L1 m ni num C
0C7D 1 PF2 min PF L2 mini num C
0C7E 1 PF3 mn PF L3 m ni num C
0C80 1 W si gn Byt e includi ng the Wrax si gns -
081 3 W& nax W& nmexi mum P
0C84 3 W1 (AL1) max WL1 (ALl in AH23xxA) maxi mum P (A
0C87 3 W2 (AL2) max WL2 (AL2 in AH23xxA) maxi mum P (A
0C8A 3 W.3 (AL3) max WL3 (AL3 in AH23xxA) maxi num P (A

The storage in EEPROM of the max and min values is carried out only in case of power down.
For this reason the reading of these values must be carried out on the values stored in RAM.
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3.2 PROGRAMMING PARAMETERS
ADDRESS BYTE PARAVETER DESCRI PTI ON

0C96 2 passwor d Passwor d

0C98 2 vt _ratio Vol tage transforner ratio

0C9A 2 ct ratio Current transforner ratio

0C9C 4 pt_ratio Power transformation ratio

0CAO0 2 system System type

0CA2 2 p_int Integration period (dnd)

0CA4 2 sel _thd Cal cul ati on THD enabl e

0CA6 2 sync Ext ernal syncroni sati on enabl e

0CA8 2 sel digl Digital output 1 selection

0CAA 2 var _di gl Vari abl e associated with the alarmoutput 1

0CAC 2 range _digl |Alarm 1 setpoint fornat

0CAE 2 dig onl Alarm 1 activation setpoint

0CBO 2 dig offl Alarm 1 deactivation setpoint

0ocB2 2 rel _typel Normal | y energi sed/ de-energi sed output 1
(NDY NE)

0CB4 2 del delayl |Alarm 1l delay tine

0CB6 2 sel _di g2 Digital output 2 selection

0CB8 2 var _di g2 Vari abl e associated with the al arm output 2

0CBA 2 range dig2 [Alarm 2 setpoint fornat

0CBC 2 di g_on2 Alarm 2 activation setpoint

0CBE 2 dig off2 Al arm 2 deactivation setpoint

0CQ0 2 rel _type2 Normal | y ener gi sed/ de- energi sed out put 2
(NDY NE)

0cc2 2 del delay2 |Alarm 2 delay tine

0C4 2 var ana Vari abl e associated with the anal ogue out put

006 2 range_ana | Anal ogue out put setpoint fornmat

0CC8 2 ana_| oe M ni mum val ue of the variable input range

0CCA 2 ana_hi e Maxi mum val ue of the variable input range

occC 2 ana_|l oa % val ue of the zero of the output range,
corresponding to ana_| oe

0CCE 2 ana_hi a % val ue of the fullscale of the output
range, corresponding to ana_hie

0CDO 2 addr ess Address of the instrument (RS485)

0CD2 2 filter rng | Operating range of the digital filter

oCcH4 2 filter coe |Filtering coefficient

The maximum and minimum limits of the programmable parameters are listed below, together with

their meaning and format.

3.2.1 password

M N MUM MVAXI MUM FORVAT

0 1000

1111

Note: entering the value 782 the programming mode can be entered (reset password).

3.2.2 vt _ratio

M N MUM VAXI MUM FORVAT |

10 50000

111.1 [

14
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3.2.3 ct_ratio

M NI MUM MAXI MUM FORVAT
1 5000 1111
3.2.4 pt_ratio

M NI MUM MAXI MUM FORVAT
10 100000 111.1

Note: pt_ratio is the product between vt_ratio and ct_ratio: if ct_ratio and/or vt_ratio are modified via
RS485, pt_ratio must be accordingly modified (non-automatic calculation).

3.2.5 system

M NI MUM MAXI MUM FORVAT
0 1 1111
VALUE CODE DESCRI PTI ON
0 3-phase with neutral
1 3- phase w thout neutral
3.2.6 p_int
M NI MUM MAXI MUM FORVAT
1 30 1111 [ m nut es]
3.2.7 sel_thd
M NI MUM MAXI MUM FORVAT
0 1 1111
VALUE CODE DESCRI PTI ON
0 THD cal cul ati on enabl ed
1 THD cal cul ati on di sabl ed
3.2.8 sync
M NI MUM MAXI MUM FORVAT
0 1 1111
VALUE CODE DESCRI PTI ON
0 Ext ernal synchroni sati on enabl ed
1 Ext ernal synchroni sation di sabl ed

15
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3.2.9 sel _digl(2)/sel_ana

M N MM

VAXI MUM

FORVAT

1111

VALUE

CCDE DESCRI PTI ON

Al arm

Renot e

3.2.10 var_digl(2)/var_ana:

M N MUM

MAXI MUM

FORVAT

11

1111

VALUE

CODE DESCRI PTI ON

o

Wa

VA a

var &

Wdmd

VA dmd

V L-N

o | o

V L-L

PF &

THDhax V

THDmax A

ASY V

ROl N0 (W] N RO

RO

3.2.11 range_digl(2)/range_ana:

M N MM

MAXI MUM

FORVAT

0

3(D)

1111

This parameter is the multiplier associated to the setpoint of the digital or analogue outputs.

The real setpoint must be calculated as follows:

setpoint alarm 1 = dig_onl * 10

range_digl

The variable “setpoint alarm 1" is to be considered in the format of the relevant variable (in this

example var_digl) which can be an A-, V-, P-, D- or C-type (see paragraph 2.1.1).

Note: ) the maximum value of the multiplier is depending on the variable type and on the instrument
model according to the following table.

16
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Variable Model
100 VLL /5A 208 VLL /5A 400 VLL /5A 660 VLL /5A
W a 2 3 3 2
VA & 2 3 3 2
VAr & 2 3 3 2
W dnd 2 3 3 2
VA dnd 2 3 3 2
VL-N& 1 1 2 1
VL-L & 1 2 2 1
PF & 0 0 0 0
THDmax VvV 0 0 0 0
THDmax A 0 0 0 0
ASY V 0 0 0 0
An 2 2 2 2
3.2.12 dig_onl1(2)/dig_off1(2)/ana_loe/ana_hie
M N MUM VAXI MUM FORNVAT
—variable f.s. (W&, vard, Wimd only) Variable f.s. As per range_di g1(2) or
0 (all the renmining vari abl es) range_ana

The f.s. for each variable is depending on the instrument model, on the range parameter and on the
CT and VT ratios.

If CT £10, VT £10.0 e CT*VT £ 10.0, the following table is to be considered:

VAR ABLE RANGE 0 | il [ 2 [ 3
VODEL F.S.

W&, VA &, |100 VLL / 5A [1999 (199.9) [1999 (1999) [1247 (12.47k) |-
var &, 208 VLL / 5A |1999 (199.9) [1999 (1999) | 1999 (19.99K) | 260 (26.0K)
W drd, 400 VLL / 5A [1999 (199.9) [1999 (1999) | 1999 (19.99K) [ 499 (49.9K)
VA drd 660 VLL / 5A |1999 (1999) |1999 (19.99K) | 824 (82.4k) |-
V L-N 2 100 VLL / 5A | 1999 (199.9) |693 (693) - -

208 VLL / 5A |1999 (199.9) |1450 (1450) |- -

400 VLL / 5A | 1999 (199.9) [1999 (1999) | 278 (2.78k) |-

660 VLL / 5A |1999 (1999) |458 (4.58k) |- -
VLiLa& 100 VLL / 5A | 1999 (199.9) |1200 (1200) |- -

208 VLL / 5A |1999 (199.9) |1999 (1999) |250 (2.50k) |-

400 VLL / 5A | 1999 (199.9) [1999 (1999) | 480 (4.80k) |-

660 VLL / 5A |1999 (1999) |792 (7.92k) |- -
PF & 100 VLL / 5A | 100 (1.00) - - -

208 VLL / 5A | 100 (1.00) - - -

400 VLL / 5A [100 (1.00) - - -

660 VLL / 5A | 100 (1.00) - - -
THDMax V, 100 VLL / 5A | 100 (100) - - -
THDMax A, 208 VLL / 5A | 100 (100) - - -
ASY V 400 VLL / 5A [100 (100) - - -

660 VLL / 5A | 100 (100) - - -
An 100 VLL / 5A | 1999 (1.999) |1999 (19.99) |600 (60.0) -

208 VLL / 5A |1999 (1.999) [1999 (19.99) |600 (60.0) -

400 VLL / 5A |1999 (1.999) [1999 (19.99) |600 (60.0) -

660 VLL / 5A [ 1999 (1.999) |1999 (19.99) |600 (60.0) -

If CT is between
considering An.

If CT is between 101 and 1000, the values between brackets multiplied by 100 are valid when
considering An, and so on.

11 and 100, the values between brackets multiplied by 10 are valid when
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If VT is between 10.1 and 100.0, the values between brackets multiplied by 10 are valid when
considering VLL and VLN.
If VT is between 100.1 and 1000.0, the values between brackets multiplied by 100 are valid when
considering VLL and VLN, and so on.
If CT x VT is between 10.1 e 100.0, the values between brackets multiplied by 10 are valid when

considering the powers.

If CT x VT is between 100.1 e 1000.0, the values between brackets multiplied by 100 are valid when
considering the powers, and so on.

3.2.13 rel_typel(2)

M NI MUM VAXI MUM FORVAT
0 1 1111
VALUE CODE DESCRI PTI ON
0 Nor nmal | y De- ener gi sed
1 Nor mal | y Energi sed

3.2.14 rel_delayl(2)

M NI MUM MAXI MUM FORVAT
0 255 1111 [ seconds]
3.2.15 ana_loa/ana_hia

M NI MUM MAXI MUM FORVAT
0 1000 111.1 [%A
3.2.16 address

M NI MUM NMAXI MUM FORVAT
1 255 1111
3.2.17 filter_rng

M NI MUM MAXI MUM FORVAT
0 100 1111 [ 9

Range of the variable within which the filtering is carried out. The range must be calculated as a

percentage of:

- nominal value of the voltages
- base current of the currents
- product between the nominal voltage and the base current (for powers)

3.2.18 filter_coe

M N MUM

MAXI MUM FORVAT

16 1111
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3.2.19 Relationship between dig_out1(2) and the digital outputs on the modules

In WM23-96 it is possible to insert the digital output modules (relay or open collector) in both slot C
and D. The relationship between the digital output parameter diGoutl e diGout2 in the programming
menu and the real digital output (in the modules) is the following.

Modules diGoutl diGout2
SLOT C SLOT D CoO|[Cl | DO | D1|cCOo| Cl]| DO | D1
1 Relay/10O.C. 1 Relay/10O.C. na X na X na na
1 Relay/10O.C. 2 Relay /2 O.C. na X X na X
2 Relay /2 O.C. 1 Relay/10O.C. X X na X na
2 Relay /2 O.C. 2 Relay /2 O.C. X X X X
NOTA: na = not available, X = associated output.
19
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4 CRC CALCULATION ALGORITHM

CRC is calculated according to the relevant flow diagram (see below). An explanatory example will
follow.

Example 12: calculation of CRC starting from frame 0207h

CRC Inizialization 1111 1111 1111 1111
Load first byte 0000 0010
Execute XOR with the first byte of the frame 1111 1111 1121 1101
Execute 1st right Shift 0111 1111 1111 1110 1
Carry =1, load polynomial 1010 0000 0000 o001
Execute XOR with the polynomial 1101 1111 1111 1111
Execute 2nd right Shift 0110 1111 1111 1111 1
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1100 1111 1111 1110
Execute 3rd right Shift 0110 0111 1111 1111 O
Execute 4th right Shift 0011 0011 1111 1111 1
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1001 0011 1111 1110
Execute 5th right Shift 0100 1001 1111 1111 O
Execute 6th right Shift 0010 0100 1111 1111 1 @
Carry = 1, load polynomial 1010 0000 0000 0001 ves
Execute XOR with the polynomial 1000 0100 1111 1110
Execute 7th right Shift 0100 0010 0111 1111 O
Execute 8th right Shift 0010 0001 0011 1111 1 end message
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1000 0001 0011 1110

POLY = crc calculation polynominal: AOO1h
Load the second byte of the frame 0000 0111
Execute XOR with the second byte of the frame 1000 0001 0011 1001
Execute 1st right Shift 0100 0000 1001 1100 1
Carry =1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1110 0000 1001 1101
Execute 2nd right Shift 0111 0000 0100 1110 1
Carry =1, load polynomial 1010 0000 0000 o001
Execute XOR with the polynomial 1101 0000 0100 1111
Execute 3rd right Shift 0110 1000 0010 0111 1
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1100 1000 0010 o0110
Execute 4th right Shift 0110 0100 0001 0011 O
Execute 5° right Shift 0011 0010 0000 1001 1
Carry = 1, load polynomial 1010 0000 0000 0001
Execute XOR with the polynomial 1001 0010 0000 1000
Execute 6th right Shift 0100 1001 0000 0100 O
Execute 7th right Shift 0010 0100 1000 0010 O
Execute 8th right Shift 0001 0010 0100 0001 O
CRC Result 0001 0010 0100 0001

12h 41h

NOTE: the byte 41h is sent first (even if it's the LSB),
then byte 12h is sent.
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5 HARDWARE SPECIFICATIONS

5.1 RS485/RS422 INTERFACE

General technical specifications Note
Baud rate 9600bps
Dat a for nat 8 data / 1 stop bit / no parity
Addr ess 1 to 255
Br oadcast Yes (address 0 with function 06)
Standard functions 04: Read function (max 12 words)
06: Wite function (nax 1 word)
Speci al functions Al ar m out put managenent A
Answer buffer 24+5 byte B
Witing protection Yes C
Identification code 17 (11h) D
Synchr. Ti me-out 3 chars E
Physical interface MAX1482
RX termi nation Junper between Rx+ and T terminals
Avai | abl e connections [4-wire (RS422 half duplex interface) F
2-wire (RS485 interface)

Note:
A. It is possible to activate/deactivate a digital output (if available) writing a word in the proper
location.
B. With a single request maximum 12 words can be read from WM23.
C. It is possible to write in the ram and eeprom areas specified in the present protocol.
D. See paragraph 1.4 WM23-96 identification code.
E. It is the time that must elapse without receiving any character before starting the analysis of
the received frame.
F. RS422 interface is managed with the same protocol of the RS485 one: in this way only the
half-duplex communication is allowed (TX and RX not simultaneous).
Timing characteristics for 4-wire communication msec
T response: nmax answering tinme 500ns
T response: typical answering tinme 100ns
T delayl: mininumtime for a new query on the sane address 10ns
T delay2: mininumtinme for a new query on a different address 10ns
T null: maximuminterruption tine on the request frane 3 char
= n request frame 1 request frame
Té oddfcom LY n"word | add wons (=i =30 pom " woid | add. wond =i
'f_- eyt | e [ ot | byt | gt | e | by |t iyt | it | 2t | e | gt | i | gt | wpna
3 —p qh n reply frame
* @il | om g nby WOAG @c
= bt | byt | bpt= hr.-]r:ﬂ-:- byie | Dyt
&
g T mquest M - T mpiy
T mscenss M T datay .
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Timing characteristics for 2-wire communication msec
T response: nmax answering tinme 500ns
T response: typical answering tinme 100ns
T delayl: mininumtinme for a new query on the sane address 10ns
T delay2: mininumtinme for a new query on a different address 10ns
T null: maximuminterruption time on the request frame 3 char

n raguest frame n reply frame n+1 reguesl frame
&— aaay com N7 0D o G000, WOHID =0 2 foom | n- by e o SOy o N veoed | add veord L
;35_":_"‘ bvin 5'."‘||'\|'d—-'-'r5|'||ﬁ'- I:-'-Il-u'n- reim | by | bata I.;.'r\-:.l:-.n- binm | byt srpim | e |::,<.-l-||:5.1|. ||..|u| vl |5.u.||:;|..

— T vl
L T rogat J i) L
T 985 KGR T OeFay
— — b r

APPLICATION NOTES

1. If the instrument does not answer within the “max answering time”, it is necessary to repeat the
query. If the instrument does not answer after 2 or 3 consecutive queries, it must be considered
as not connected, faulty or having a different address. The same consideration is valid in case of
CRC errors or incomplete frames.

2. By entering the programming mode (by pressing the “S” key) the communication is interrupted.
Any data received during the programming mode are ignored.

3. EEPROM read and write commands must be carried out to manage “static” variables. Use them
only during the instrument set-up and not during the normal measuring mode in order to avoid to
extend the answer time and to limit the writing in EEPROM (max 300.000).

4, To reset the maximum and minimum values the proper fixed frames are to be used.

5. To avoid reflections or couplings between the communication wires it is suggested to terminate
the last instrument of the network and of the host. If some problems persist, bias the host
reception line, then the host transmission line. It is advisable to terminate the network also in
case of short point to point connections.

6. If the connection is longer than 1200 m, a signal amplifier has to be used.

7. To calculate the time required to scan all the instruments of a network, the following formulae
are to be used:

Trequest =__N°Ot *8
Baud _rate
Treply:N—blt* N° char
Baud _rate

TS=T_request+ T_response+T_reply+T_delayl
TA=TS* N°reque:
T™ = (TS+Tdelay2)* N°instruments

N° bit 10

N° char 5 + number of Words*2 (function 04); 8 (function 06)
N° word Number of words to be read in the same request

TS Reading execution time

Tdelayl Minimum time for a new guery on the same address
TA Instrument data acquisition time

™ Total network scanning time

N° instruments Number of instruments connected in the network
Tdelay?2 Minimum time for a new query on a different address
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5.2 RS232 INTERFACE

General technical specifi

cations

Note

Baud rate

9600 bps

Dat a for mat

8 data / 1 stop bit / no parity

Addr ess

1 to 255

9-pole female RS232 connector Note

Pin 1 Not used

Pin 2 TX To be connected to the RX term nal
of the PC COM

Pin 3 RX To be connected to the TX term nal
of the PC COM

Pin 4 Not used

Pin 5 GND To be connected to the GND term nal
of the PC COM

Pin 6 Not used

Pin 7 Not used

Pin 8 Not used

Pin 9 Not used

Note: to connect WM23 with a PC use a serial cable with “pin to pin” connections.

Timing characteristics for RS232 communication msec
T response: max answering tinme 500ms
T response: typical answering tine 100ns
T delay: minimumtinme for a new query 10ns
T null: maximuminterruption tinme on the request franme 10ns

n requast kama

n+1 requast frama

Bikd| oo = word | add, woed GG

oyie | byte unula.'.:- I:-.u:lup.u uﬁlhn.u

%_ addj con Ll 0" wosd |adel vore i3
:E_ = opim | bme u tryln | byte | bl [i:ﬂ: byte I tryin
=]
3 — ,‘L'. n reply franse
g add | com | niby wond [
f{ bwna | bigla | bt | Lt E Erla I;-.!'.r'l hipla
| 4

o T rmguest i - T repiy "

S L cespores ¢ Ty
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APPLICATION NOTES

1. If the instrument does not answer within the “max answering time”, it is necessary to repeat the
query. If the instrument does not answer after 2 or 3 consecutive queries, it must be considered
as not connected, faulty or having a different address. The same consideration is valid in case of
CRC errors or incomplete frames.

2. By entering the programming mode (by pressing the “S” key) the communication is interrupted.
Any data received during the programming mode are ignored.

3. EEPROM read and write commands must be carried out to manage “static” variables. Use them
only during the instrument set-up and not during the normal measuring mode in order to avoid to
extend the answer time and to limit the writing in EEPROM (max 300.000).

4, Control lines are not managed.
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