Schpeider

M221 RTC
synchronisation
with HMI

Programming Example

Expert Support Machine Solution



Schpeider

Expert Support Machine Solution

Table of Contents

Yoo (8 o! o o WP PR P PR PPRRPRRPRI 3
OVEBIVIBW ..tttk s et et et e ekt e oo Rt e Ae Rt oo e et e oa ke e e R et e be e e e e et e e R et e ne e e e nnn e e e ne e e nere e neeen 3
2T (0] (I o TU I =TT 1o SRR 3
3 =T el o J= U o 1= SRS 5
Operations and AGJUSIMENTS.........iiiii e e e e s e e e e s e st e e e aeeeesssntraaeeeaeessanssteaeraeeeesannnne 6

LICETo T (o= 1N L] (o] 42 = Uio T o HO PP RS 7
(1T e [=T =1 B TSI od ] o) o] o [PPSO PPUTRTN 7
HMI configuration With ViJE0 DESIGNET ..ottt e e e e e et e e e e e e e e aneebeeeeaae e s 9
M221 confirugation with SOMaAChING BASIC .........ceiiiiiiiiiiiiiiie e e e 11

Version 1.0,  February 14" 2014 2



Schpeider

Expert Support Machine Solution

Introduction 1

Overview

This chapter gives the introduction.
Contents of this chapter

This chapter contains the following topics:

Topic Page
Before you begin 03
Start-Up and Test 05

Operations and Adjustments 06

Before You Begin

General

The products specified in this document have been tested under actual service conditions. Of
course, your specific application requirements may be different from those assumed for this and
any related examples described herein. In that case, you will have to adapt the information
provided in this and other related documents to your particular needs. To do so, you will need to
consult the specific product documentation of the hardware and/or software components that
you may add or substitute for any examples specified in this documentation. Pay particular
attention and conform to any safety information, different electrical requirements and normative
standards that would apply to your adaptation.

© 2014 Schneider Electric. All rights reserved

A& WARNING

REGULATORY INCOMPATIBILITY

Be sure that all equipment applied and systems designed
comply with all applicable local, regional and national
regulations and standards

Failure to follow these instructions can result in death,
serious injury, or equipment damage.

Please Note

Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out
of the use of this material. A qualified person is one who has skills and knowledge related to the
construction and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved. Failure to observe this information can
result in injury or equipment damage.
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The use and application of the information contained herein require expertise in the design and
programming of automated control systems. Only the user or integrator can be aware of all the
conditions and factors present during installation and setup, operation, and maintenance of the
machine or process, and can therefore determine the automation and associated equipment
and the related safeties and interlocks which can be effectively and properly used. When
selecting automation and control equipment, and any other related equipment or software, for a
particular application, the user or integrator must also consider any applicable local, regional or
national standards and/or regulations.

Some of the major software functions and/or hardware components used in the proposed
architectures and examples described in this document cannot be substituted without
significantly compromising the performance of your application. Further, any such substitutions
or alterations may completely invalidate any proposed architectures, descriptions, examples,
instructions, wiring diagrams and/or compatibilities between the various hardware components
and software functions specified herein and in related documentation. You must be aware of the
consequences of any modifications, additions or substitutions.

A residual risk, as defined by EN/ISO 12100-1, Article 5, will remain if

* it is necessary to modify the recommended logic and if the added or modified components are
not properly integrated in the control circuit.

+ you do not follow the required standards applicable to the operation of the machine, or if the
adjustments to and the maintenance of the machine are not properly made (it is essential to
strictly follow the prescribed machine maintenance schedule).

» the devices connected to any safety outputs do not have mechanically-linked contacts.

& CAUTION

EQUIPMENT INCOMPATIBILITY

Read and thoroughly understand all device and software
documentation before attempting any component substitutions
or other changes related to the application examples provided
in the document

Failure to follow these instructions can result in injury, or
equipment damage.
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Start-Up and Test

Before using electrical control and automation equipment after design and installation, the
application and associated functional safety system must be subjected to a start-up test by
qualified personnel to verify correct operation of the equipment. It is important that
arrangements for such testing be made and that enough time is allowed to perform complete
and satisfactory testing.

& CAUTION

EQUIPMENT OPERATION HAZARD

*Verify that all installation and set up procedures have been
completed.

«Before operational tests are performed, remove all blocks or
other temporary holding means used for shipment from all
component devices

*Remove tools, meters, and debris from equipment.

Failure to follow these instructions can result in injury, or
equipment damage.

Verify that the completed system, including the functional safety system, is free from all short
circuits and grounds, except those grounds installed according to local regulations. If high-
potential voltage testing is necessary, follow the recommendations in equipment documentation
to help prevent injury or equipment damage.
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Operations and Adjustments

General

Regardless of the care exercised in the design and manufacture of equipment or in the
selection and ratings of components, there are hazards that can be encountered if such
equipment is improperly installed and operated.

In some applications, such as packaging machinery, additional operator protection such as
point-of-operation guarding must be provided. This is necessary if the hands and other parts of
the body are free to enter the pinch points or other hazardous areas where serious injury can
occur. Software products alone cannot protect an operator from injury. For this reason, the
software cannot be substituted for or take the place of point-of-operation protection.

A WARNING

UNGUARDED MACHINERY CAN CAUSE SERIOUS INJURY

Do not use this software and related automation equipment on
equipment which does not have point-of -operation protection.
Do not reach into machinery during operation.

Failure to follow these instructions can result in death,
serious injury, or equipment damage.

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-
operation protection have been installed and are operational before placing the equipment into
service. All interlocks and safeties related to point-of-operation protection must be coordinated
with the related automation equipment and software programming.

NOTE: Coordination of safeties and mechanical/electrical interlocks for point-ofoperation
protection is outside the scope of the examples and implementations suggested herein. It is
sometimes possible to adjust the equipment incorrectly and this produce unsatisfactory or
unsafe operation. Always use the manufacturer instructions as a guide to functional
adjustments. Personnel who have access to these adjustments must be familiar with the
equipment manufacturer instructions and the machinery used with the electrical equipment.
Only those operational adjustments actually required by the machine operator should be
accessible to the operator. Access to other controls should be restricted to help prevent
unauthorized changes in operating characteristics.
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Technical Information 2

General Description

M221 integrates an RTC (Real Time Clock) backed up by a battery.
When connected to an HMI, it is possible to synchronize the HMI time and the M221 time.
In this example the M221 time will be copied to the HMI RTC.

M221 and the HMI are linked by an Ethernet cable.
Protocol is Modbus TCP.

Magelis

IP 10.10.0.21 IP 10.10.0.1
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Schneider

&

Electric

In M221 current time and date are stored in 5 system words in BCD format:

RTC functions: words containing current date and time values (in BCD):

E5W43

%5Ws0

£5W51

E5W52

%5W5S3

On HMI side 4 words are used:

5.6.2.17 Set terminal clock

XN Day of the week (N=1 for Monday)
0055 Seconds

HHMM: hour and minute

MMDD: month and day

CCYY: century and year

This function is a block of four 16 bit words that stores the target machine time and date. The following illustration shows the structure:

Word 1

Word 2

Word 3

Waord 4

15 8 T 0
Seconds Day of the week
Hour Minutes
Manth Day of the month

Year (first two digits)

Year (last two digits)

The target machine ignores the values in the Day of the Week and derives this value from calculating of the date information.

In the target machine Dialog Table, the Day of the Week is determined by the following values:

Value Day

1 Monday

2 Tuesday

3 Wednesday
4 Thursday

5 Friday

6 Saturday

7 Sunday
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HMI configuration with Vijeo Designer

Some configuration has to be done to successfully link M221 and the HMI.
This example has been created using an XBTGT2330 Magelis HMI.

The HMI must be configured using Vijeo Designer.

[ %] Environment
G-y Resource Library

rDmlc»g Table Settings.

-igs Alarms & Events

- _
B Recipes [¥] Enable Dialog Table

E Data Logging Start Addresg 4

-l Vaihe: Cycle Time 1.0

E.---Z 10 Manager
E fodb

(B0 W21 (1010021 |

A Function Exchange Size [ADDRE...
33 Setterminal clock From PLC 4 [ZEMWD]

= R |
@ Vijeo-Manager ;Project |

Equipment
Name M221
Equipment Equipemnent Modbus

Cenfiguration Add... I .3['656'.": | Size: 4 words

@ ScanRate Medium Authonzation Word © 42244 (eAS04)

Bialog Table !‘ ‘l 2 Function Properties

Filling Rate Time Format

Alam Group | AlamGroup 1 pLC HEX

Alam Table Size 1 Terminal (HMI)

Free Format Print Table Size | 20

1. The first step is to add the Modbus TCP driver to the target and to attach a slave (in this case
M221 acts as a server, i.e. as a slave).

2. Then a “dialog table” is necessary to synchronize time. This dialog table is added by selecting
the M221 in the tree view

3. Function 33 “Set terminal clock” has to be added.

4. “Start address” has to be configured: here %MWO is used.

5. Format has to be changed: here “BCD” because M221 uses BCD too.
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A simple panel is created to display the current date and time:

Target1 - Pan&l - Languagel x fﬁrgeﬁ -.'fzirgeﬁ |

E--iE---H
1 Numeric Display Sett
-
N | N ——
1 General | Input Mode I Calar I Visibility l Aduanc\edl
Mame MumericDisplay01 e :
Style E E 000000 >
Data Type @ Integer () Float et :
O § i T
S Variable _Hour 4y ] Zero Suppress Erable Input Mode
Display Digits 2 . 10 |¥] Display Zerois)
Format Dac. - D Digit Grouping
[=] g
] 5 Font Resource Ic:LISE Local Settings = v| Z_"- @
Language |1: languagel
Font [h'ijeu Modern 28x50 v] Font Width |28 -
I Fant Style |Normal |  FontHeight |50 v
B
Alignment = = Unit mim
Va
Pr
[ oK ] | Annuler ] [ Aide
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M221 confirugation with SoMachine Basic

Now on M221 side some work is also necessary:

The 4 system words get a symbol for better understanding:

System Word properties

Used Address Symbal Comment
HSWI0 RTC_SECS Real time clock seconds
SESWS1 RTC_HHMM Real time clock hours and minutes
FSW52 RTC_MMDD Real time clock month and day
%6SW53 RTC_CCYY Real time clock century and year

These are the 4 words to be read by the HMI:

Memory word properties %MD | HEMF

] Llsed Equ Usea i A”d-c:!ress Symbﬁl (Eomment
FehWO XBT_55 DAYW HMI seconds and day of the week
MWL XBT_HHMM HMI hours and minutes
TBMW2 XB8T_MMDD HMI minutes and days
FTMW3 XBT_CCYY HMI century and year

The main task of the POU is to transfer the 4 RTC-related words to the 4 memory words to be

read by the HMI.

Only %SW50 has to be shifted to fit HMI format. The 8 right-shift is done by multiplying by 256:

LD

XBTSS.DAYVE = RTCSECS 2
AW WS

' % '
NET_ UM o BT MR
SLAIAT m MEWTEL

XET_MAVIDD ta RTC_MbaDD
SRS m MEWED

I

XERTO0N m BTC_COYY
WAWI = REWSS

p I

The 3 other words remain unchanged and are just copied.
Note that “Day of the week” is not transferred because it is not needed by the HMI.
The HMI calculates itself the day of the week according to the current date.
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If everything is configured correctly the following screen should be displayed on the HMI:

2014/ 2 /13

14:48: 2
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