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1.1

1.11

1.1.2

1.1.3

1.1.4

Important Notes

To ensure fast installation and start-up of the units, we strongly recommend that
the following information and explanations are carefully read and adhered to.

Legal Principles

Subject to Change

WAGO Kontakttechnik GmbH & Co. KG reserves the right to make any
alterations or modifications that serve to increase the efficiency of technical
progress. WAGO Kontakttechnik GmbH & Co. KG owns all rights arising from
the granting of patents or from the legal protection of utility patents. Third-party
products are always mentioned without any reference to patent rights. Thus, the
existence of such rights cannot be excluded.

Copyright

This documentation, including all figures and illustrations contained therein, is
subject to copyright protection. Any use of this documentation that infringes upon
the copyright provisions stipulated herein is prohibited. Reproduction, translation,
electronic and phototechnical filing/archiving (e.g., photocopying), as well as any
amendments require the written consent of WAGO Kontakttechnik GmbH & Co.
KG, Minden, Germany. Non-observance will entail the right of claims for
damages.

Personnel Qualification

The use of the product described in this document is exclusively geared to
specialists having qualifications in PLC programming, electrical specialists or
persons instructed by electrical specialists who are also familiar with the
appropriate current standards. WAGO Kontakttechnik GmbH & Co. KG assumes
no liability resulting from improper action and damage to WAGO products and
third-party products due to non-observance of the information contained in this
document.

Intended Use

For each individual application, the components are supplied from the factory
with a dedicated hardware and software configuration. Modifications are only
admitted within the framework of the possibilities documented in this document.
All other changes to the hardware and/or software and the non-conforming use of
the components entail the exclusion of liability on part of WAGO Kontakttechnik
GmbH & Co. KG.

Please send your requests for modified and new hardware or software
configurations directly to WAGO Kontakttechnik GmbH & Co. KG.



1.2

1.3

Scope of Applicability

This application note is based on the stated hardware and software from the
specific manufacturer, as well as the associated documentation. This application
note is therefore only valid for the described installation. New hardware and
software versions may need to be handled differently.

Please note the detailed description in the specific manuals.

Symbols

Attention  Attention!
: Boundary conditions that must always be observed to ensure smooth

Note

operation.

Important note!
Routines or advice for efficient use of a device and software optimization.

Information Additional information

Refers to additional information which is not an integral part of this
documentation (e.g., the Internet).




2 Description

The aim is to show how the 3-Phase Power Measurement Module 750-495 of the
WAGO-I/O-SYSTEM can be used to record power measurements. In addition, it
will be shown how the power measurement module can be configured and how
the current status of the measurement module is determined.

3 Components

3.1 Required Libraries

e Table 1: Required libraries

Library Description

PowerMeasurement_495 02.lib | Library for the 3-Phase Power Measurement
Module 750-495

3.2 Hardware and Software

e Table 2: Components

Supplier |Qty. |Description Item No.
WAGO 1 PLC — Programmable Fieldbus 750-880
Controller
WAGO 1 3-phase power management module 750-495
WAGO 1 End module 750-600
WAGO 1 WAGO-1/0-PRO V2.3 759-333
Note Node Configuration

values of the 3-Phase Power Measurement Module can be read out. The

.E The node structure described is only an example as to how the measured
modules may be exchanged as required by the respective application.

Information Additional information
The library and documentation used are available at
“ www.wago.com/Service/Downloads.
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Figure 1: Connection diagram WAGO-1/0O-SYSTEM / WAGO-1/O-PRO V2.3



Sample Program

Tasks

The sample program shows how the PowerMeasurement_495 02.lib can be
used to read measured values from the 3-Phase Power Measurement Module. Two
options are listed:

1. Reading the base values by calling the ""Fb_750_495 AC_Compact_01"
function block

2. Reading up to four measured values using the ""Fb_750 495 AC_Values"
function block

In addition to the measured values, the status of the individual measurement
channels are also read cyclically.

There are two options for configuring the 3-Phase Power Measurement Module
using a plug-in in the WAGO-1/0-CHECK 3 software (version 3.6.1.3 or higher)
or using the visualization in WAGO-1/0-PRO V2.3.



5.2 Main Program

A function block for the status message, a function block for the configuration and
several function blocks for reading the measured values from the 3-phase
measurement module are called up in the main "PLC_PRG" program.

Note Access rights!

| ' To control access rights, the combination of *bToken™ input variables is
9 mandatory. For each 3-Phase Power Measurement Module 750-495 used,
' one variable must be defined and connected to the "bToken" function block

.4, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [PLC_PRG (PRG-FBD)] j P[] 3
% File Edit Project Insert Extras Online Window Help =31 x|

el e o e e et e = e T

D001PROGRAM PLC_PRG

3 POUs 0002)AR I~
@ abProcessimagelnput AT %(W0 ARRAY[0..23] OF BYTE;
abProcessimageQuiput AT %QW ARRAY[0..23] OF BYTE;
bToken BYTE; =
[ | G
State_750_495 =
Fb_750_495_5tate
abProcessimagelnput—abin_750_495 typ_750_495_State——iyp_750_495_State
abProcessimageQutput-{abOut_750_495 e
5 1
Configuration_750_495
Fb_750_495_Configuration
abProcessimagelnput—ablin_750_485 xReadyjr—————xReadyConfig
typConfig_750_495—typConfig_750_495 - bFeedbackl—bFeedbackConfig
abProcessimageOutput-{abOut_750_495
3
o AC_Compact_01_750_495
_L Fb_750_495_AC_Compact_01
e abTe HREE ReadyCompact_01
—fCycleTime rTotalActivePower—rTotalActive Power
typConfig_750_495. rSelectedScalingFactorqrSelectedScalingFactor  rTotalReactivePower—rTotalReactivePower
typ_750_495_State—flyp_750_495_State rTotalApparentPower—iTotalApparentPower
abProcessimagelnput-{abin_750_495 rTotalPowerFactorPF—iTotalPowerFactorPF
abProcessimageCQutput fabOut_750_495 = rTotalActiveEnergyi—TotalActiveEnergy
bToken—bToken & rTotalReactiveEnergy—TotalReactiveEnergy
rTotalApparentEnergyi—TotalApparentEnergy
rCurrenthE—rCurrent
xTamperDetectt—xTamperDetect
xRotatingFieldi—xRotatingField
arCurrent—arCurrent
axOvercurrent—axOvercurrent
arVoltage_L_N+—arVoltage_L_N
axUndervoltagei—axUndervoltage
axOvervoltage—axQuervoltage
arActivePower—arActivePower
arReactivePower—arReactivePower
arApparentPowerr—arApparentPower
arCosPhi—arCosPhi
arPowerFactorPF—arPowerFactorPF
arFrequencyr—arFrequency
axNoZeroi—axMNoZero
axvoltSagi—axVoltSag
ai4Quadrant—ai4Quadrant
abFeedbacki—abFeedbackCompact_01
004
AC_Values_1_750_495
Fb_750_495_AC_Values
xEnable xReady ReadyAC_Values_1
Col10_495_MaximumRmsYoltageL1_M-{e495_AC_Values1 bFeedback—bFeedbackAC_Values_1
Col10_495_MinimumRmsVoltagelL1_N—e495_AC_Values?2 rMeasuredValue1—rMaximumRmsVoltagelL1_N
Col10_495_AverageRmsVoltagelL1_N—e495_AC_Values3  rMeasuredValue2—rMinimumRmsWvoltagelL1_N
Col10_495_PeakVoltageL1_MN—{e495_AC_Values4 rMeasuredValue3|—rAverageRmsVoltageL1_N
abProcessimagelnput-{abln_750_435 rMeasuredvalue4—rPeakvoltageL1_N
L abProcessimageQutput {abOut_750_495 & =
= || = il

\ [ORCRE oV e
Figure 2: Main program PLC_PRG




5.2.1 Determining the Start Address in the Process Image

You can find the input and output addresses of the 3-Phase Power Measurement
Module 753-495 used in the controller configuration of WAGO-1/0-PRO V2.3.

-4, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [PLC Configuration] = |EI|1|
File Edit Project Insert Extras Online Window Help _|ﬁl|1|

Bl=lw ETES

El--Hardware configuration

%_ESDGLLZZTVE'[EH% 3) B [ K-Bus ( Ethemet Controller 100MBit 2Port *) [

i~ Globale. Variablen B[] :0750-0495/000-001 3-phas e Pol690/ SAVAR]

e ® Vaﬁabb;_Kmﬁgwatim [VAR_CON '] 4= AT %IW0: WORD; (* Status Waord *) [CHAMMEL (1)) |
B[ lbrary PowerMeasurement_495 020 13) | ¢ /7 4= AT BIW1: WORD; (* Status Waord 1 *) [CHANMEL (1)]
-2 library Standard b 2.12.10 13:48:34: glo / --------- 4= AT %IW2: WORD; (* Status Word 2 *) [CHANMEL (1)]
-2 library SvSLIBCALLBACK.LIE 212,101 ) 4= AT %IW3: WORD; (* Status Word 3 *) [CHANMEL (1)]

({8 Alarm configuration 4) --------- 4= AT %ID2: DWORD; (* process value 1*) [CHANNEL (1)]
--------- 4= AT %ID3: DWORD; (* process value 2 *) [CHANMEL (1}]
--------- 4= AT %ID4: DWORD; (* process value 3 *) [CHANMEL (1)]
2__ ﬂq’j PLC Corfiguration | SR SN 4= AT %ID5: DWORD; (* process value 4 *) [CHANMEL (1)]
..... Sl Tiats ‘I = AT %QW0: WORD; (* Control Word *) [CHANNEL (Q)]
..... &% T arget Settings oy ] GO WORD, [ Control Word 1 +) [CHANMNEL (Q)]
..... (8 T ask configuration oy AT 90QW2: WORD; (* Control Word 2 *) [CHANNEL (Q)]
----- &, watch- and Recipe Manager ey AT 90QW3: WORD; (* Control Word 3 *) [CHANNEL (Q)]
""" ¥ workspace 2 Fieldbus variables[FIX]

lag variables[FIx]

-

d ! 1):..'1,
F'DUsl.T: Data...l@\u"isu..]% Reso. _I_I
|

]
[ [GNLONE [0% [READ

Figure 3: Controller configuration for determining the start addresses

1) The controller configuration is located in the **Resources' tab.

2) Click ""PLC Configuration™ to display the hardware configuration in the
right window.

3) The power measurement modules attached to the controller are created
under ""Hardware configuration > K-Bus™'.

4) The address of the input array of the first attached power measurement
module is located on (*Status Word*). The address is % 1\WO0.
The address of the output array of the first attached power measurement
module is located on (*Control Word*). The address is 20QWO0.



5.2.2

5.2.3

Reading the Status

The "Fb_750_495 State™ function block is used to read detailed information
about the state of the 3-Phase Power Measurement Module 750-495. The function
block is linked to the process image of the power measurement module directly by
the "abProcessimagelnput” and "abProcessimageOutput™ variables. The state of
the power measurement module is displayed in the "typ_750 495 State™ structure
variable.

-4, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [PLC_PRG (PRG-FBD)] o m] B3]
% File Edit Project Insert Extras Online Window Help )=

e e I el E L e

PROGRAM PLC_PRG
PO | [ooo2)var

------ ) FLC_PRG (PRG)

‘ =
=
o
2

LI

| 0004 abProcessimagelnput AT %IW0 : ARRANY0..23] OF BYTE;
10005  abProcessimageCutput AT %000 - ARRANT0..23] OF BYTE;
|000g|
10007 bToken - BYTE;
| ooog|
10009  State_7¥50_495 . Fb_750_495_State;
| 0010 typ_750_495_State :typ_750_495_State;
R EE
0001 -
State_750_495 6
Fb_750_495_State
abProcessimagelnput—<abin_750_495 typ 750 495 Statel—typ 750 495 State
abProcessimageCutput{abOut_750_495 &
-
| | LN

]
[ [ENLONE [0 [READ
Figure 4: Reading the module status in the PLC_PRG

Visualization of the Status Messages

The "Template™ folder in the "ExamplePowerMeasurement_495 02 _e.pro"
sample program contains a template for visualization of the status messages
("Status_750_495").

This template is used on the **Status™ visualization page and linked to the
"typ_750_495_State" structure variable. Calling up the visualizations with
placeholders is described in the appendix.



2, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [Status]

[ Fle Edit Project Insert Extras Online Window Help

I =1}
=13 x|

BE] ElE]eeE|S 25

‘3 Visualizations
B3 PowetMeasurement_435_02
| B3 Compact_01
B3 Canfig
Config_750_495_e
E23 Template
Status_750_495
@8] AC_Compact_01

easuredy sluss

oduleConfiguration

[E2] Fb_750_495_AC_Compact_01_e

POUS| ™ Data.. V\sua. %Heso.

750-495 - Application Note
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27 Status of the 3-Phase Power Measurement Module 750-495

Calibration mode

Group error module
Group error phase 1
Group error phase 2
Group error phase 3

Tamper detect

Transient phase of a co\lect\onlj

00000

Phasing does not correspond G

(i

” Phase 1 } ” Phase 2 H Phase 3
Undervoltage (| Undervoltage [ Undervoltage (|
Overvoltage (] Overvoltage [ Overvoltage (]
Overcurrent I:I Overcurrent Ij Overcurrent \:I
System-internal undervoltage I:I System-internal undervoltage G System-internal undervoltage \:I
System-internal overvoltage I:I System-internal overvoltage G System-internal overvoltage \:I
System-internal overcurrent |:| System-internal overcurrent D System-internal overcurrent \:I
No grid zero crossing |:| No grid zero crossing G No grid zero crossing \:I
”General }
Read or write operation [
Error in the module (=]

ONLINE: 192.168.1.60 [SIM [FUNNING [BF [FORCE [0V [READ

Figure 5: Interface for the status display

5.2.4

Configuration

The ""Fb_750_495 Configuration™ is used to read and write the module
parameters. The function block is linked to the process image of the power
measurement module directly by the "abProcessimagelnput” and
"abProcessImageOutput™ variables. The "typConfig_750_495" structure variable
contains the configuration parameters for the power measurement module.

Note

=

Configuration parameters
When launching the PLC program, the configuration parameters for the
power measurement module are read automatically.

-4, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [PLC_PRG (PRG-FBD)]
% File Edit Project Insert Extras Online Window Help

=0l x|
==l

Blslal El@ldolaER & slemE T = sl

S = = = |

S|

abProcessimagelnputH
typConfig_750_495-
abProcessimageQutput -

Configuration_750_495

Fb_750_495_Configuration
abln_750_495
typConfig_750_495 &

xReady|
bFeedback]

—bFeedbackConfig

abQut_750_495 »

0011 7
0012 Configuration_750_495 Fb_750_495_Configuration;

0013 typConfig_750_495 typConfig_750_495; ot
0014 xReadyConfig :BOOL;

0015| bFeedbackConfig :BYTE; =
[nnqel

sl T
0002 =

xReadyConfig

=

=

[OWLOIME [0V [READ

Figure 6: Configuration module in the PLC_PRG




5.2.5

Visualization of the Configuration Parameters

The configuration interface for the 3-Phase Power Measurement Module 750-495
is made available via the "CONFIG_750_495 E.EXP' export file. The Project
- Import menu item in WAGO-I/O-PRO V2.3 can be used to import the

configuration interface.

Simportroiect S
Suchen in: I j & EF EH-
| | Anderungsdat... | =] Typ

Xp

Mame =

=l

|| COMFIG_750_4234_D.EXP 12,12,2013 10029 EXP-Date
|| CONFIG_750_494 E.EXP 12,12,2013 10:29  EXP-Date
| | CONFIG_750_435_D.EXP 12,12,2013 10:30  EXP-Date

[ conFic_7s0_495_E.EXP
|_|FB_750_434_AC_COMPACT_01_D.EXP 12,12,2013 10:29
| |FB_750_434_AC_COMPACT_01_E.EXP 12,12,2013 10:29

4] |

12,12.2013 10:30

EXP-Dat
EXP-Date

EXPDate » |

Dateiname:  |CONFIG_750_495_E.EXP I
Datsityp: |CoDeSys Export File (".exp) Abbrechen |

B

Figure 7: Template for importing the configuration interface

After importing "CONFIG_750_495 E.EXP", the template for the configuration

interface ("Config_750_ 495 e") is located in the

"PowerMeasurement_495 02/Config" folder. This template is used on the

""Module Configuration™ visualization page and linked to the

"typConfig_750_495" structure variable. Calling up the visualizations with

placeholders is described in the appendix.

4 CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [ModuleConfiguration] D oy [ 3]
Flle Edit Project Insert Extras Online Window Help 18] x]
FECEEEEE
{3 Visualizations Configuration 750-495 - 3-Phase Power Measurement Module
A g Phase g U1 g L2 g L8 o
E-E3 Compact_01 e = Ll
e = peration Mode ——— I =
Fb_750_495_AC_Compact_01_ef OB oF SuriD Y oy - i Undervoltage [* 0.1 V] 0 0 0
B3 Conlig !
Config_750_435_e Phase for Peak Value Overvoltage [* 0.1V] 0 0 0
Templale Enable Waichdog ] Overcurrent [ * 0.1 mA] 0 0 0
Status_750_495 — Energy Meter —  Min/Max Values
AC_Compact_01 Energy Logging Interval {5]|I| Reset Interval [ * 200 ms] | 0 ‘ ‘ 0 | | 0
Measuredvaluss ‘Scaling Factor
LlsConfiguration OWh Delete Automatically [ ]
™~ Monitoring Intervals
LI L 0s
= Averaging Calculation
Factor Mo-Load Condition o sl [o] - LI - LI
Effective Power 0
Reactive Power 0 A 2 \M‘ \M‘ \M‘
Apparent Power [1} [ UserScaling
— Current Transformer Ratio | 0 ‘ ‘ 0 | | 0 |
Other
Rogowski Coil Type II' Activate | | i
Tamper Detect Treshold [* 0.1 mA] “
0 ‘ Current Transformer Ratio |I|
Activate I:‘
 Delete Min/Max Values ———————— = Energy Consumption
Delete All Min/Max Values Save Delete All
- :I Delete | Power Meter - ﬂ Delste |
Factory Settings | Read Configuration | ‘Write Configuration |
POUS™ Dats. | 3 Visus. [ 325 Reso. | L = =
4 »

[ONLINE: 192168.1.80 [5IM [RUNNING [EF [FORCE [0W [READ

Figure 8: Configuration interface



5.2.6 Reading the Base Values and Status Information

The "FB_750 495 AC_Compact_01" function block is used to read the base

values and status information.

Note rSelectedScalingFactor

The "rSelectedScalingFactor™ input should be connected to the
9 "typConfig_750_495.rSelectedScalingFactor"” parameter from the

"Fb_750 495 Configuration™ function block. The input makes sure that the energy

values are output with the correct scaling.

4, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [PLC_PRG (PRG-FBD)] 1ol x|
Wy, File Edit Project Insert Extras Online Window Help =l x|
el L= Wl e o = e o = e o e
1 AC_Compaci_01_750_495 - Fb_750_495_AC_Compact_01; -
a POUs rTotalActivePower REAL;
+ @ rTotalReactivePawer REAL;
rTotalApparentPower REAL;
rTotalPowerFactorPF REAL,
rTotalActiveEnergy REAL;
rTotalReactiveEnergy REAL,
rTotalApparentEnergy REAL,
rCurrenth REAL;
XTamperDetect BOOL,
xRotatingField BOOL;
arCurrent ARRAN1..3] OF REAL;
axOvercurrent ARRAN1..3] OF BOOL; |
arvoltage_L_N ARRAN1..3] OF REAL;
axUndervoltage ARRAY[1..3] OF BOOL,
axOvervoltage ARRAY[1.3] OF BOOL;
arActivePower ARRANT1..3] OF REAL;
arReactivePower ARRAY[1..3] OF REAL;
arApparentPower ARRAN1..3] OF REAL;
arCosPhi ARRAY[1.3] OF REAL;
arPowerFactorPF ARRAN1..3] OF REAL;
arFrequency ARRAN1..3] OF REAL;
axNoZero ARRAY1..3] OF BOOL;
ax\VoltSag ARRA1..3] OF BOOL,
ai4Quadrant ARRAY1..3] OF INT;
¥ReadyCompact_01 BOOL;
abFeedbackCompact 01 ARRANT1..8] OF BYTE; -
K Eis

typConfig_750_495.rSelectedScalingFactor
typ_750_495_State—typ_750_495,
abProcessimagelnput
abProcessimageOutput

AC_Compact_01_750_495

—«Enable
—tCycleTime

bToken—bToken &

rSelectedScalingFactor
_State
abln_750_495
abOut_750_495 &

Fb_750_495_AC_Compact_01

Ready

rTotalActivePower|
rTotalReactivePower|
rTotalApparentPower
rTotalPowerFactorPF|
rTotalActiveEnergy|
rTotalReactiveEnergy|
rTotalApparentEnergyf

—rTotalActivePower
r—rTotalReactiveP ower
(—rTotalApparentPower
—rTotalPowerFactorPF
t—rTotalActiveEnergy
—rTotalReactiveEnergy
t—rTotalApparentEnergy

ReadyCompact_01

rCurrenth—rCurrentN |-
xTamperDetect—xTamperDetect
xRotatingField—xRotatingField
arCurrentt—arCurrent
axOvercurrent—axOvercurrent
arvoltage_L_MNl—arVoltage_L_MN
axUndervoltage—axUndervoltage
axOvervoltage—axOvervoltage
arictivePower—arActivePower
arReactivePowen—arReactivePower
arApparentPower—arApparentPower
arCosPhi—arCosPhi
arPowerFactorPF—arPowerFactorPF
arFrequency—arFrequency
axMoZero—axNoZero
axVoltSag—axvoltSag
aidQuadrant—aidQuadrant
L abFeedbackl—abFeedbackCompact_01 G
O] o
| ONLINE [0V [READ

Figure 9: Using the "Fb_750 495 AC_Compact_01" function block in the PLC_PRG to read the

measured values




5.2.7

Visualization of the Base Values and Status Information

The visualization interface for the base values is made available via the
"Fb_750_495 AC_Compact_01_e.EXP" export file. The file can be imported as

described in 5.2.5.

After importing "Fb_750_495 AC_Compact_01_e.EXP", the template for the
visualization interface ("Fb_750 495 AC_Compact_01 e") is located in the
"PowerMeasurement_495 02/Compact_01" folder. This template is used on the
"AC_Compakt 01" visualization page and linked to the
"AC_Compact_01_750_495" module. Calling up the visualizations with
placeholders is described in the appendix.

-4, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [AC_Compact_01] =] S |
[ File Edit Project Insert Extras Onine Window Help & x|

Bl=E] E]D]edE]2 2R

{3 Visuslizations

POUS™ 3 Data .| (] visua [Ehes. | .

Phase L1-13

B3 Powereasursment_495_02 Active Power 0.00 W
23 E.umpa:t_m Reactive Power 0.00 var
3] Fb_750_495_4C_Compact_01_e
&4 Confia PRI RO e L0030 1 1 1
Config_750_495 e Power Factor PF 0000 | P- p+ || P. P+ P+
B3 Template Active Energy 0.0Wh IIT| IV IT1) IV III IV
Reactive Energy 0.0 varh
= | Apparent Power 0.0 VAh Q- Q- Q-
MaduleConfiquration sdutain e 0.0004
Status Tamper Detect []

-G ).

Phase L1
Current 0.000A

Phase [ 2

00004| [Current 0.000A

Overcurrent M| |overcurrent | |overcurrent O
Voltage L1-N 0.00V | |Voltage L1-N 0.00V | |Voltage L1-N 0,00V
Undenvoltage M| |undervoitage M| |undervoitage O
Overvaltage | [overvoltage | |overvoltage. | |
Active Power 0.00W | |Active Power 0.00 W | |Active Power 0.00W
Reactive Power 0.00 var | |Reactive Power 0.00var | [Reactive Power 0.00 var
Apparent Power 0.00 VA | |Apparent Power 0.00 VA| |Apparent Power 0.00 VA
cos phi 0.00 | |cos phi. 0.00| |cos phi 0.00
Power Factor PF 0.00 | |Power Faclor PF 0.00 | |Power Factor PF 0.00
Frequency 0.000 Hz | |Frequency 0.000 Hz | |Frequency 0.000 Hz

»
[ONLINE: 192,168,180 [SIM [RUNNING [BF [FORCE [0V [READ

Figure 10: Interface for the measured values of the "Fb_750_495 AC_Compact_01" function

block



5.2.8

Reading Sample Measured Values

The "Fb_750 495 AC Values™ function block is used to read AC measured
values. The required measured values can be set on the "e495_AC_ValuesX"
inputs based on the enumeration. The respective measured values are output on
the "rMeasuredValueX" outputs. The "Fb_750 495 AC Values" function block
can be instantiated any number of times in the project. Reading the measured
values is controlled by the "bToken™ variable.

In the sample project, the enumerations of the measured values required are
entered in network 4 and 5.

Note

=4

Measured value ID
The appendix of the library description for PowerMeasurement_495_02.lib
contains the meaning of the measured value IDs.

-4, CoDeSys - ExamplePowerMeasurement_495 02_e.pro - [PLC_PRG (PRG-FBD)] O LI
% File Edit Project Insert Extras Online Window Help = LI
Bl|E| |G aehe] 25| % (el [0 7] e e ] 5
[ 100 =
A POUs AC_Values_1_750_495 :Fb_750_495_AC_Values;
[ xReadyAC_Values_1 :BOOL;
bFeedbackAC_Values_1 :BYTE;
rilaximumRmsVoltageL 1_N :REAL;
rMinimumRmsVoltageL1_N :REAL;
rAverageRmsVoltageL1_N :REAL;
rPeakVoltageL1_N REAL;
AC_Values_2_750_495 : Fb_750_495_AC_Values;
*ReadyAC_Values 2 :BOOL,
bFeedbackAC_Values_2 :BYTE;
riaximumRmsCurrentL1 TREAL;
mlinimumRmsCurrentL1 :REAL;
rAverageRmsCurrentl1 :REAL; —_—
rPeakCurrentL1 :REAL,; =
[ | B

Col10_495_MaximumRmsVoltageL 1_N—
Col10_495_MinimumRmsYoltageL1_N-
Col10_495_AverageRmsVoltagel1_N-
Col10_495_PeakvoltageL1_N—|
abProcessimagelnput—
abProcesslimageCutput-{

bToke

AC_Values_1_750_485

Fb_750_495_AC_Vvalues
xEnable
e495_AC_Values1
2495 _AC Values2
e495_AC_Values3
£495_AC_Valuesd
abln_750_495
abOul_750_495 &
bToken &

ieasuredvalu
rieasuredvalu
easuredvalu
rieasuredvalu

n

xReady
bFeedback]

—bFeedbackAC_Walues_1
el
el
Lx]
ed]

—rAverageRmsVoltageL1_N
F—rPeakVoltagel1_N

—rMaximumRmsVaoltageL1_|
F—rMinimumRmsVoltagelL1_MN

ReadyAC_Values_1

N

B = E e

0005

AC_Values_2_750_495

Col10_495_MaximumRmsCurrentL1-
Col10_495_MinimumRmsCurrentL 1+
Col10_495_AverageRmsCurrentL 1
Col10_495_PeakCurrentL 14
abProcessimagelnput-{
abProcessimageOutput

Fb_750_495_AC_Values

xEnable xReady|

2495_AC_Values1
2495_AC_Values2
e495_AC_Values3

bFeedback|
easuredvaluet
Measuredvalue2

—DbFeedbackAC_Values_2
F—rMaximumRmsCurrentL1
F—rMinimumRmsCurrentL1
—rAverageRmsCurrentL1
—rPeakCurrentl1

bToken

2495_AC_Valuesd  rMeasuredvalue3|
abln_750_495 rMeasuredvalued
abOut_750_495

bToken &

ReadyAC_Values_2

LT

[ONLINE [0V [READ:

Figure 11: Using the "Fb_750_495 AC_Values" function block in the PLC_PRG to read the

measured values




5.2.9

Visualization of the Sample Measured Values

The sample measured values of the two instances of the
"Fb_750_495 AC_Values" are displayed on the ""MeasuredValues' visualization

page.

-4, CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [MeasuredValues]

[ Fle Edit Project Tnsert Extras Online Window Help

D 1Bl x|

N

=18 x|

{3 Visualizations
Bl Poweridessurement_495_02
B33 Compact_01
¢ B3] Fo_750_495_AC_Compact_01_e
B3 Config
[ Config_750_495_¢
B3 Template
Status_750 435
AC_Compact_01

MadulsConfiguration

-] Status

POLIS| ™2 Data | 5] Visua... [ 325 Riesou |

© Measured values of the Power Measurement Module 750-495
ﬂ E n 750-495- Application Note

INNOVATIV E GONNE GTIONS

AC Values_1_750_494

Maximum Rms Voltage L1 - N
Minimum Rms Voltage L1 - N
Average Rms Voltage L1 - N

Peak Voltage L1 - N

AC_Values_2_750_494

Peak Current L1

Maximum Rms Current L1
Minimum Rms Current L1

Average Rms Current L1

sl st M e ollalle|le
ollellalla 2|2 2 |5

allallalla ollallol|le
cllelle|le allalle||a
2= (== <||</|l<]l=<

[ONLINE: 192.1681.80 [SIM [RUNNING [BF [FORCE [0V [READ

Figure 12: Interface for the sample measured values



6

6.1

5

Note

Configuration via WAGO-I/O-CHECK 3

Configuration via WAGO-1/0O-CHECK 3

The 3-Phase Power Measurement Module can be configured via WAGO-1/O-
CHECK from version 3.6.1.3 or higher. In addition, WAGO-I/O-CHECK allows
the user to display the status and measured values.

Calling up the Plug-in

After reading the node configuration in WAGO-1/O-CHECK 3, the respective 3-
Phase Power Measurement Module 750-495 can be selected and the plug-in
started by right-clicking on "Settings".

& Knoten1 - WAGO-1/0-Check 3 =lol |

File View MNode Module Settings Help
Je - = o® N @
Settings Process Data

Exit kkmhﬁ
MNavigation
45 750-880 (192.168.1.80)

; Expa : 3
e [ [ s

1 o =y}

CCx

@@

I O O|e|s =320
C

& kegias:

.ODn:II:InnDI:In

Control-Mode Mmmr-ﬂode

SD
=
]
s
[
b4
i
X ; :
(%) Process data... Ctrl+shift+v
. :
L= f& Settings...
O e
750880 750600 -

[T

# Terminal Bus - Protocol Error
2014-01-21, 11:27:09 - Read node configuration...
2014-01-21, 11:27:10 - Pos. 00: 750-880 [Version: SW 01.02.24(04) / HW 04 / FWL 03]
2014-01-21, 11:27:10 - Pos. 01: 750-495/000-001 [Version: SW 01.00.17(01) / HW 01]
2014-01-21, 11:27:10 - Pos. 02: T730-&00
2014-01-21, 11:27:10 - Node configuration read (374 ms)

4

Change madule settings [<31= 192.168.1.80 [ monTToR |

Figure 13: WAGO-I/O-CHECK 3

B




6.2 Plug-in for the Module 750-495

6.2.1 Measured values

The plug-in starts with the overview page of the measured values. The measured
values are sorted by category on the left side. Depending on the category, the
respective measured values are displayed.

L &

Disconnect  Snapshot Settings  Calibration

Module Options
Phase L1-13
Phase L2 Measurements By EoRior EE
Phase L3 Measurements ey
Currents [ Voltages / g9y
Power pel ]
Energies
Harmonics.
Measurement Recording
Power Factor PF
L1 [ noz Vi L2: [ Noz: Vol L3¢ [ Moz Voltsa | ’9 | 192.158.1.80
[(Hozero )[voltsag ] y

Figure 14: Plug-in for the module 750-495



6.2.2 Configuration

The "Settings" window (see Figure 12) is opened from the "Settings™ menu item
(see Figure 11). The settings are sorted by category on the left side. Depending on
the category, the respective settings can be made in the module.

i1 settings i =10j x|
sl OF Settings
Here settings for the application and IjO module can be changed.

Application settings
The settings on this page are application settings. They are not stored in the I/0 module.

Phase L1
Default units
Ph; L2
ase The shown units on the main pages can be reset or modified,
Phase L3 Currents: Cma CaA kA % Unchanged
Voltages: ' my Cv kv % Unchanged
Neutral conductor Active Powers: C mw Cw [al"] % Unchanged
1/ Modle Reactive Powers: " mvar € var 1 kvar * Unchanged
Apparent Powers: C mva Cva i kA % Unchanged
Energy Active Energies: " mwh € wh 1 kwh = Unchanged
i et Reactive Energies: " mvarh C varh  kvarh % Unchanged
Apparent Energies: " mvah € vah " kvah  Unchanged

Measurement recording
Default storage path for records: I

Import | Export Close
Figure 15: Module 750-495 settings

Information Additional information
i ' A detailed description of the plug-in for the 3-Phase Power Measurement
Module 750-495 is available in the manual for the module.




Appendix

Creating a Visualization Page

1) Clicking on the "Visualizations" index card (=] isualizations (bottom left)

2) The folder ‘= M

appears at the top left

3) Right-click on the "'Visualizations™ folder.
4) Selection of the " Add Object..." option

5) Specify the name of the visualization and confirm with ""OK""

New Visualization

X

Mame of the new Yisualization: I

Ik I
Cancel |

Calling up a Visualization Template

1) Calling up the ""Visualization' menu item

2) Specifying the frame for the visualization element

3) Selecting the respective visualization template from the **Select visualization*

menu

_495_02_c.pro - [Ho 1) =loix|
Fle Edt Project Insert Extras Onlne Window Help _ @] x|
B Bl@ledalsisq Lo [ = G| @@@gmg@yigl“.l%.@. 2Rl
{3 Visualizations :
E}+{3 Powerhdsasuemen 143502
! B3 Compact_D1 14 ) ae waed AR H ! ! ! ! ! !
i E-E3 Config b ]
[ Config_750_495_¢ * |3 ExamplePowert sasurement_435_02_e pra i3 |
Bl Template B3 Visualizations
T Cancel
1] Status_750_435 E}+{3 Powerhsasuement_435 02 ﬂ
.AE Compact_01 i B3 Compact_01
L[ Measuedvalues & [G8] Fb_750_435_AC_Compact_01_e
; ModuleConfiguration ! B3 Config
L[ status
E-E3 Template
: Stalus_ 750435
i+[E] AC_Compact_D1
Measuredvalues 3
b [G] Status
|4] »
PO ™ Dats . | 5] Visua.. [325 Aesous. |
[ [ BO0.Y: BO01 [Element BD  [Visualieation [ONLINE [0V [AEAD

Figure 16: Selecting the visualization template



Configuring a Visualization Element

1) Double-click on the visualization element

2) Select the ""Visualization™ category

3) Remove the tick for the ""'Draw" and ""Clip"* frames

4) Activate "Fixed" view

5) Click on the ""Dummy..."" button with the left mouse button

(menu "Replace dummy" appears)

Categony:
Toxt Wisualization: | Config_750_435_e |
Text variablez
Colarvariables Placehald
Line width ) Placeholder.. |
b otion abzolute e
tation relative
Variables B [~ Draw Calor |
Imput , e
Text for toaltip P
SecLrit ; )
Prugrarﬂmability £ Arisatiopic Alarm colar |
" |zotropic
4) = Figed
" Fized and scrollabl

x|

Cancel |

Figure 17: Configuring the visualization template




Replace Dummy

1) Click in the empty "Replacement" field using the left mouse button

2) Use the ""F2" function key to open ""Input Assistance™

3) Select the "typConfig_750 495 (typConfig_750_495)" variable and confirm with

lloKll

4) The "PLC_PRG.typConfig_750_ 495" link now appears in the ""Replacement™

field.

5) Click ""OK™ to confirm all entries.

. CoDeSys - ExamplePowerMeasurement_495_02_e.pro - [ModuleCc

= |
Fle Edt Project Insert Extras Online Window Help =18 x]
B=E] BlaledasER e o 5 [ aleloHAsiE slwarien e
——
|
{3 Visuslizations Configuration 750-495 - 3-Phase Power Measurement Module
E-53 PowerMeasurement_495_02 = —
163 Compact_01 Vil ccien Ed
|| = Fb_750.495 AC_Compact 01_e o
i B3 Corfig 1) ;
1] Config_750_495_e Ted Visuslization:  |Config_750_495_e =] L ]
EF3 Template Text varisbles L] D
TR i e Press F2
B ety
Measuredvalues
Configuration [ Flaceholder [ Replaceme: [ o |
Status | typConfig_750_495 ] |
R

F‘DLISI.'[:Dala [E)visus . |52 Resou

Input assistant N

x|

@ MatalbctiveEnergy [AEAL)
@ TotalbctivePower (REAL]
@ 1TotalspparentEnergy [REAL]
- @ rMotalbpparsntPower (AEALL
@ 1TotalPowerFactorPF [REAL)
@ 1TotalReactiveEnergy [REAL]
- @ rMotalReactivePower (AEALL
E1-B08 State_750_495 [Fb_750_495_State]
3-8 typ_750_495_State (typ_750_495_State)
typConfig_ 750 495 (tpConfi 750 435]
sReadytC_Yalues 1 [BO0L)
@ wReadyal Values_2 (BOOL)
@ wReadyCompact_01 (BOOL)
- @ wRsadyCorfig (BODL]
@ wRotatingField (BOOL)
@ wTampeDetect (BOOL)

4 |

3) 1

¥ Stuctured

Al ok |
Cancel

: -

AT TETEment 71

LINE [0V [READ

KEEEIEE |

Figure 18: Dummy links
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