3052601E00000

Argentina

Festo S.A.

Edison 2392

(1640) Martinez

Prov. Buenos Aires

Ventas y Asistencia técnica

0810-555-FESTO (33786)
ventas@ar.festo.com

Tel. 0810-444-3127, Fax +54 (011) 47 17 82 82
E-mail: info@ar.festo.com

Australia

Festo Pty. Ltd.

Head Office (Melbourne)
179-187 Browns Road
P.0. Box 261

Noble Park Vic. 3174

Tel. +61(0)3 97 95 95 55,
Fax +61(0)3 97 95 97 87
E-mail: info_au@festo.com

Austria
Festo Gesellschaft m.b.H.
Linzer StraBe 227

1140 Wie
Tel. +43 [0)1 910 75-0, Fax +43 (0)1 910 75-250
E-mail: automation@festo.at

Belarus

IP Festo

Masherov avenue, 78
220035 Minsk

Tel. +375 (0)17 204 85 58,
Fax +375 (0)17 204 85 59
E-mail: info_by@festo.com

Belgium

Festo Belgium sa

Rue Colonel Bourg 101

1030 Brussel

Tel. +32 (0)2 702 32 11, Fax +32 (0)2 702 32 09
E-mail: info_be@festo.com

Belgium

Festo Belgium nv

Kolonel Bourgstraat 101

1030 Bruxelles

Tel. +32 (0)2 702 32 11, Fax +32 (0)2 702 32 09
E-mail: info_be@festo.com

Brazil

Festo Brasil Ltda

Rua Guiseppe Crespi, 76

Jd. Santa Emilia

04183-080 Sao Paulo / SP -Brasil
vendas@br.festo.com

Tel. +55 (11) 5013-1600,

Fax +55 (11) 5013-1801

E-mail: linhadireta@br.festo.com

Bulgaria

Festo EOOD

1592 Sofia

Bul. Christophor Kolumb 9
Tel. +359 (0)2 960 07 12,
Fax +359 (0)2 960 07 13
E-mail: info_bg@festo.com

Canada

Festo Didactic Ltée/Ltd

675, Rue du Carbone

Québec, Québec, G2N 2K7

Tel. +1 (418) 849-1000

Fax +1 (418) 849-1666

E-mail: services.didactic@festo.com

Chile

Festo S.A.

Avenida Américo Vespucio, 760

Pudahuel

Santiag

Tel. +56 (2) 690 28 01, Fax +56 2 690 28 60
E-mail: info.chile@cl.festo.com

China

Festo (China) Ltd.

1156 Yungiao Road,

llnglao Export Processing Zone,

Shangﬁal 201206
Tel. +86 21 60 81 51 00, Fax +86 21 58 54 03 00
E-mail: info_cn@cn.festo.com

Colombia

Festo Ltda.

Vereda la Punta Autopista Medellinkmé.3 (Costado)
Tenjo, Cundinamarca

Tel. +57(‘1) 865 77 29, Fax +57(1) 865 77 94

E-mail: mércadeo@co.festo.com

Croatia

Festo d.o.o0.

Nova Cesta 181

10000 Zagreb

Tel. +385 (0)1 619 19 69,
Fax +385 (0)1 619 18 18
E-mail: info_hr@festo.com

Czech Republic

Festo, s.r.o.

Modtanska 543/76

147 00 Praha 4

Tel. +420 261 09 96 11, Fax +420 241 77 33 84
E-mail: info_cz@festo.com

Denmark

Festo A/S

Islevdalvej 180

2610 Rgdovre

Tel. +45 70 21 10 90, Fax +45 44 88 81 10
E-mail: info_dk@festo.com

Estonia

Festo OY AB Eesti Filiaal

A.H. Tammsaare tee 118B

12918 Tallinn

Tel. +372 666 1560, Fax +372 666 15 6
E-mail: info_ee@festo.com

Finland

Festo Oy
Mékituvantie 9
PL 86

01511 Vantaa

Tel. +358 (09) 87 06 51,
Fax +358 (09) 87 06 52 00
E-mail: info_fi@festo.com

France

Festo Eurl

ZA des Maisons Rouges

8 rue du clos sainte Catherine

94360 Bry-sur-Marne

Tel. +33 (0) 820 20 46 40 (numéro indigo),
Fax +33 (0) 820 20 46 4

E-mail: info_fr@festo.com

Germany

Festo Didactic GmbH & Co. KG
Rechbergstr. 3

73770 Denkendorf

Germany

Tel. +49 (0)711 346 70,

Fax +49 (0)711 34 75 48 85 00
E-mail: did@de.festo.com

Germany

Festo AG & Co. KG
Postfach

73726 Esslingen

Ruiter StraRe 82

73734 Esslingen

Tel. +49 (0) 711 347 0, Fax +49 (0) 711 347 2628
E-mail: info_de@festo.com
Greece

Festo Ltd.

92, Tatoiou Ave.

P.C. 144 52 Metamorfosi
Tel. +30 2103412900 - 4,
Fax +30 210 341 29 05
E-mail: info_gr@festo.com

Hong Kong

Festo Ltd.

6/F New Timely Factory Building,
497 Castle Peak Road,
Kowloon, Hong Kong

Tel. + 85227 438379, Fax+ 85227862173
E-mail: info_hk@festo.com
Hungary

Festo Kft.

Csillaghegyi Gt 32-34.

1037 Budapest

Hotline +36 1 436 51 00

Tel. +36 1436 51 11, Fax +36 1 436 51 01
E-mail: info_hu@festo.com
India

Festo Controls Private Ltd.
Festo Controls Pvt. Ltd.

35/3, Shamanna Garden
Bannerghatta Road
Bangalore 560 030

Tel. +91 (0)1800 425 0036,
Fax +91 (0)1800 121 0036
E-mail: sales_in@festo.com
Indonesia

PT. Festo

JI. Tekno V Blok A/l Sektor XI
Kawasan Industri BSD
Serpong -Tangerang 15314
Banten - Indonesia

Tel. +62 (0) 21 27 50 79 00,
Fax+62 (0) 21 27 50 79 98
E-mail: sales_id@festo.com

Iran

Festo Pneumatic S.K.

# 2, 6th street, 16th avenue,
Km 8, Special Karaj Road
P.0.Box 15815-1485
Teheran 1389793761

Tel. +98 (0)21 44 52 24 09,
Fax +98 (0)21 44 52 24 08
E-mail: Mailroom@festo.ir

Ireland

Festo Limited

Unit 5 Sandyford Park
Sandyford Industrial Estate
Dublin 18

Tel. +353 (0)1 295 49 55,
Fax +353 (0)1 295 56 80
E-mail: info_ie@festo.com

Israel

Festo Pneumatic Israel Ltd.
P.0. Box 1076
Ha'atzma'ut Road 48
Yehud 56100

Tel. +972 50)3 632 22 66,
Fax+972 (0)3 6322277
E-mail: info_il@festo.com

Italy

Festo SpA

Via Enrico Fermi 36/38

20090 Assago (M)

Tel. +39 02 45 78 81, Fax +39 02 488 06 20
E-mail: info_it@festo.com
Japan

Festo K.K.

1-26-10 Hayabuchi

Tsuzuki-ku

Yokohama 224-0025

Tel. +81 (0)45 593 5610/ -5611,
Fax +81 (0)45 593 5678

E-mail: info_jp@festo.com

Korea South

Festo Korea Co., Ltd.

Gasan Digital 1-ro

Geumcheon-gu

Seoul #153-803

Tel. +82 1666 0202, Fax +82 (0)2 864 70 40
E-mail: sales_kr@kr.festo.com

Latvia

Festo SIA

Gunara Astras 1C

LV-1084, Riga

Tel. +371 67 57 78 64, Fax +371 67 57 79 46
E-mail: info_lv@festo.com

Lithuania

Festo, UAB

Partizany 63M

50306 Kaunas

Lietuva

Tel. +370 (8)7 32 13 14, Fax+370 (8)7 32 13 15
E-mail: info_lt@festo.com
Malaysia

Festo Sdn. Berhad

10 Persiaran Industri
Bandar Sri Damansara
Wilayah Persekutuan
52200 Kuala Lumpur

Tel. +60 (0)3 62 86 80 00,
Fax +60 (0)3 62 75 64 11
E-mail: info_my@festo.com
Mexico

Festo Pneumatic, S.A.

Av. Ceylan 3,

Col. Tequesquinahuac
54020 Tlalnepantla

Estado de México

Tel. +52 (01)55 53 21 66 00,
Fax +52 (01)55 53 21 66 55
E-mail: festo.mexico@mx.festo.com

Netherlands

Festo B.V.

Schieweg 62

2627 AN

Tel. +31 (0)15 251 88 99,
Fax +31 (0)15 251 88 67
E-mail: sales@festo.nl

New Zealand

Festo Ltd.

20 Fisher Crescent

Mount Wellington

Auckland

Tel. +64 (0)9 574 10 94, Fax +64 (0)9 574 10 99
E-mail: info_nz@festo.com

Nigeria

Festo Automation Ltd.

Motorways Centre, Ground Floor, Block C
Alausa, Ikeja,

La§os

Tel. +234 (0)1 794 78 20,
Fax +234 (0)1 555 78 94
E-mail: info@ng-festo.com

Norway

Festo AS

Ole Deviks vei 2

0666 Oslo

Tel. +47 22 72 89 50, Fax +47 22 72 89 51
E-mail: info_no@festo.com

Peru

Festo S.R.L.

Amador Merino Reyna 480
San Isidro

Tel. +51 (1) 219 69 60, Fax +51 (1) 219 69 71
E-mail: festo.peru@pe.festo.com
Philippines

Festo Inc.

KM 18, West Service Road

South Super Highway

1700 Paranaque City

Metro Manila

Tel. +63 (2) 77 66 888, Fax +63 (2) 82 34 220/21
E-mail: info_ph@festo.com

Poland

Festo Sp.z0.0.

Janki k/Warszawy

ul. Mszczonowska 7

05090 Raszyn

Tel. +48 (0))22 7114100,

Fax +48 (0)22 711 41 02

E-mail: info_pl@festo.com

Portugal

Festo - Automagao, Unipessoal, Lda.
Rua Manuel Pinto De Azevedo, 567
Apartado 8013

P-4109601 Porto

Contact Center: 707 20 20 43

Tel. +351 22 615 61 50, Fax +351 22 615 61 89
E-mail: info@pt.festo.com

Romania

Festo S.R.L.

St. Constantin 17

010217 Bucuresti

Tel. +40(0)21 403 95 00,

Fax +40 (0)21 310 24 09

E-mail: info_ro@festo.com

Russia

000 Festo-RF

Michurinskiy prosp., 49

119607 Moscow

Tel. +7 495 737 34 00, Fax +7 495 737 34 01
E-mail: info_ru@festo.com

Singapore

Festo Pte. Ltd.

6 Kian Teck Way

Singapore 628754

Tel. +65 62 64 01 52, Fax +65 62 61 10 26
E-mail: info@sg.festo.com

Slovakia

Festo spol. s r.o.

Gavlovicova ul. 1

83103 Bratislava 3

Tel. +421 (0)2 49 10 49 10,

Fax +421 (0)2 49 10 49 11

E-mail: info_sk@festo.com

Festo worldwide

Slovenia

Festo d.o.o. Ljubljana

IC Trzin, Blatnica 8
1236 Trzin

Tel. +386 (0)1 530 21 00,
Fax +386 (0)1 530 21 25
E-mail: info_si@festo.com

South Africa

Festo (Pty) Ltd.

22-26 Electron Avenue
P.0. Box 255

Isando 1600

Tel. +27 (0)11 971 55 00,
Fax+27 (0)11 974 21 57
E-mail: info_za@festo.com

oLs34d

Spain

Festo Pneumatic, S.A.U.

Avenida Granvia, 159

Distrito Econémico Granvia L'H

08908 Hospltalet de Llobregat

Barcelon

Tel. +34 901243660, Fax +34 902243660
E-mail: info_es@festo.com

Sweden

Festo AB

Stillmansgatan 1

Box 21038

200 21 Malmo

Tel. +46 (0)20 38 38 40, Fax +46 (0)40 38 38 10
E-mail: order@festo.se

Switzerland

Festo AG
Moosmattstrasse 24

8953 Dietikon ZH

Tel. +41 (0)44 744 55 44,
Fax +41 (0)44 744 55 00
E-mail: info_ch@festo.com

Taiwan

Festo Co., Ltd.

Head Office

9, Kung 8th Road

Linkou 2nd Industrial Zone
Linkou Dist., New Taipei City
24450 Taiwan, R.0.C.

Tel. +886 (0)2 26 01-92 81,
Fax +886 (0)2 26 01 92 86-7
E-mail: festotw@tw.festo.com

Thailand

Festo Ltd.

Viranuvat Building, 6th - 7th Floor.
1250 Bangna - Trad Road (Soi 34)
Bangna, Bangkok 10260

Tel. 1-800-290-477,+66 - 2785 -3700,
Fax 1-800-290-478

E-mail: info_th@festo.com

Turkey

Festo San. ve Tic. A.S.

Istanbul Anadolu Yakasl Organize Sanayi Bolgesi
Aydinli Mah. TEM Yan Yol Cad. No:16

34953 Tuzla - Istanbul/TR

Tel. +90 (0)216 585 00 85,

Fax +90 (0)216 585 00 50

E-mail: info_tr@festo.com

Ukraine

DP Festo

ul. Borisoglebskaya,11
04070, Kiev

Tel. +380 (0)44 233 6451,
Fax +380 (0)44 463 70 96
E-mail: orders_ua@festo.com

United Kingdom

Festo Limited

Applied Automation Centre
Caswell Road

Brackmills Trading Estate
Northampton NN4 7|

Tel. ++44 (0)1604 / 66 7000,
Fax ++44 (0)1604 / 66 70 01
E-mail: info_gb@festo.com

apIng 1asn

United States

Festo Didactic Inc.

607 Industrial Way West
Eatontown, N) 07724

Tel. +1 (732) 938-2000

Fax +1(732) 774-8573

E-mail: services.didactic@festo.com

Venezuela

Festo C.A.

Av. 23 esquina con calle 71

N° 22-62, Edif. Festo.

Sector Paraiso

Maracaibo - Venezuela

Tel. +58 (261) 759 11 20/759 41 20/759 44 38,
Fax +58 (261) 759 04 55

E-mail: festo@festo.com.ve

Vietnam

Festo Co Ltd

(Cong Ty TNHH FESTO)

No. 1515 - 1516 Van Dai Dong Street
Ward An Phu, District 2

Ho Chi Minh City

Tel. +84 (8) 62 81 44 53 - 4454,

Fax +84 (8) 62 81 4442

E-mail: info_vn@festo.com

9JejIalu| aulyde|y-urwWny

Human-Machine Interface
Siemens SIMATIC®

FESTO

Process Control
LabVolt Series

User Guide

Festo Didactic
en
52601-E0



Process Control

Human-Machine Interface
Siemens SIMATIC®

User Guide
52601-E0



Order no.: 52601-E0
First Edition
Revision level: 03/2016

By the staff of Festo Didactic

© Festo Didactic Ltée/Ltd, Quebec, Canada 2016
Internet: www.festo-didactic.com
e-mail: did@de.festo.com

Printed in Canada

All rights reserved

ISBN 978-2-89747-632-8 (Printed version)

ISBN 978-2-89747-631-1 (CD-ROM)

Legal Deposit — Bibliothéque et Archives nationales du Québec, 2016
Legal Deposit — Library and Archives Canada, 2016

The purchaser shall receive a single right of use which is non-exclusive, non-time-limited and limited
geographically to use at the purchaser's site/location as follows.

The purchaser shall be entitled to use the work to train his/her staff at the purchaser’s site/location and
shall also be entitled to use parts of the copyright material as the basis for the production of his/her own
training documentation for the training of his/her staff at the purchaser’s site/location with
acknowledgement of source and to make copies for this purpose. In the case of schools/technical
colleges, training centers, and universities, the right of use shall also include use by school and college
students and trainees at the purchaser’s site/location for teaching purposes.

The right of use shall in all cases exclude the right to publish the copyright material or to make this
available for use on intranet, Internet and LMS platforms and databases such as Moodle, which allow
access by a wide variety of users, including those outside of the purchaser’s site/location.

Entitlement to other rights relating to reproductions, copies, adaptations, translations, microfilming and
transfer to and storage and processing in electronic systems, no matter whether in whole or in part, shall
require the prior consent of Festo Didactic.

Information in this document is subject to change without notice and does not represent a commitment on
the part of Festo Didactic. The Festo materials described in this document are furnished under a license
agreement or a nondisclosure agreement.

Festo Didactic recognizes product names as trademarks or registered trademarks of their respective
holders.

All other trademarks are the property of their respective owners. Other trademarks and trade names may
be used in this document to refer to either the entity claiming the marks and names or their products.
Festo Didactic disclaims any proprietary interest in trademarks and trade names other than its own.



Safety and Common Symbols

The following safety and common symbols may be used in this manual and on

the equipment:

Symbol Description
DANGER indicates a hazard with a high level of risk which, if not
A DANGER avoided, will result in death or serious injury.

WARNING indicates a hazard with a medium level of risk which,
| A WARNING | if not avoided, could result in death or serious injury.

CAUTION indicates a hazard with a low level of risk which, if not
| A CAUTION | avoided, could result in minor or moderate injury.

CAUTION used without the Caution, risk of danger sign A\,
| CAUTION | indicates a hazard with a potentially hazardous situation which,

if not avoided, may result in property damage.

Caution, risk of electric shock

Caution, hot surface

Caution, risk of danger

Caution, lifting hazard

Caution, hand entanglement hazard

Notice, non-ionizing radiation

Direct current

IV Alternating current
Vv Both direct and alternating current
3N Three-phase alternating current

1

Earth (ground) terminal

© Festo Didactic 52601-E0



Safety and Common Symbols

Symbol

Description

Protective conductor terminal

Frame or chassis terminal

Equipotentiality

On (supply)

Off (supply)

Equipment protected throughout by double insulation or
reinforced insulation

In position of a bi-stable push control

DD O —|+¥+®

Out position of a bi-stable push control
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Preface

Automated process control offers so many advantages over manual control that
the majority of today’s industrial processes use it to some extent. Breweries,
wastewater treatment plants, mining facilities, and the automotive industry are
just a few industries that benefit from automated process control systems.

Maintaining process variables such as pressure, flow, level, temperature, and pH
within a desired operating range is of the utmost importance when manufacturing
products with a predictable composition and quality.

The Instrumentation and Process Control Training System, series 353X, is a
state-of-the-art system that faithfully reproduces an industrial environment.
Throughout this course, students develop skills in the installation and operation
of equipment used in the process control field. The use of modern, industrial-
grade equipment is instrumental in teaching theoretical and hands-on knowledge
required to work in the process control industry.

The modularity of the system allows the instructor to select the equipment
required to meet the objectives of a specific course. Two mobile workstations, on
which all of the equipment is installed, form the basis of the system. Several
optional components used in pressure, flow, level, temperature, and pH control
loops are available, as well as various valves, calibration equipment, and
software. These add-ons can replace basic components having the same
functionality, depending on the context. During control exercises, a variety of
controllers can be used interchangeably depending on the instructor’s
preference.

We hope that your learning experience with the Instrumentation and Process
Control Training System will be the first step toward a successful career in the
process control industry.

Standard Learning Path

e Advanced
Familiarization ——— Measurement Process Control ——
Process Control

I I I

Specific equipment User Guide or Manual
(transmitter, valve, calibration equipment, controller, or software)
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Preface

Manuals of the 353X Series

Pressure/Flow/Level Temperature pH and Conductivity Pressure/Flow (Air)

3 3 3 3
Familiarization Familiarization Familiarization Familiarization
86004 86008 86012 85987
Y Y Y Y
1 2
Measurement 2\ Measurement Measurement Measurement
86005 | 86009 86013 85988
Y Y Y Y
Vs 4. / 4 Ve 4 / 4
Process Control Process Control Process Control Process Control
86006 86010 86014 85989
Y Y )
A
Advanced Control Advanced Control
86007 86011
\ 4 How to read this chart

Boiler Simulation Refer to optional manuals below, if required.

85993

\ This optional manual is required at this point.

Vortex Level
Transmitter
85994

HART Foxboro Controller
86050 86033

Primary Elements
85996

Siemens HMI
52601

o Pressure/Flow/Level Add-Ons - 5 Final Elements - Controller/HMI Options
A - - )
EIectromagn.etlc UItrasonlc. Level Control Valves ControILoglx/ FactonyTalkiiew
Flow Transmitter Transmitter 36001 CompactLogix PLC 35985
85990 85991 86030
Coriolis Level Radar Level . .
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85995 52200 3 Protocols

)
N

YA YERYSh

Ultrasonic Flow Capacitive Level FOUNDATION Honeywell .
X . X Siemens PLC
Transmitter Transmitter Fieldbus Controller 52607
85997 85999 89454 86034
PaddIeV\{heeI Switches
Transmitter 36000
85998
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Preface

We invite readers of this manual to send us their tips, feedback, and
suggestions for improving the book.

Please send these to did@de.festo.com.

The authors and Festo Didactic look forward to your comments.
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About This Manual

This user guide is designed to familiarize you with the human-machine interface
(HMI) developed by Festo Didactic under the Siemens architecture. It explains
how to use the SIMATIC HMI with the supported controller.

This user guide is intended for both instructors and students.

Required software

The required software applications are preinstalled on the HMI.
Systems of units

Units are expressed using the International System of Units (SI) followed by the
units expressed in the U.S. customary system of units (between parentheses).

© Festo Didactic 52601-E0
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Getting Started

Terminology to identify
process variables may differ
from one controller manu-
facturer to another and from
what is found in textbooks.
Using PV (process variable)
in place of controlled varia-
ble is common. Also, CV
(control variable) is fre-
quently used in place of
manipulated variable.

© Festo Didactic 52601-E0

Introduction

Prerequisites

This section explains how to get started with the Siemens human-machine
interface (HMI) designed to work with the Instrumentation and Process Control
Training System, series 353X. Before proceeding with this section, be sure that:

e The PLC is properly connected and running a program suited to work
with the HMI.

e The PROFINET communication between the HMI, the PLC, and the
drive(s) is functional.

The need for graphic terminals

Industrial processes may use hundreds of components. Each of these
components requires the attention of a technician at one time or another,
particularly when the system is started up or shut down.

Most industrial systems are autonomous; however, they still need monitoring in
case something goes wrong. Monitoring a system includes displaying and
extracting information from raw data. For example, a monitoring system can use
the pressure inside a gas tank to deduce the temperature of the gas.

Even small systems need a convenient solution for monitoring. It is usually not a
viable solution to monitor components using only lights and buttons. The user
should be able to assess the status of the system rapidly and apply changes
using a main control panel. Graphic terminals are an excellent solution to interact
with the components of a system. The HMI provided with the training system has
an interface close to what is commonly found on an industrial graphic terminal.

Hardware and software components
SIMATIC AImMI

The SIMATIC® HMI, shown in Figure 1, is manufactured by Siemens.
Its 483 mm (19 in) display has a 1366x768 resolution. Its color touch-screen
interface allows the user to monitor and control of some of the Instrumentation
and Process Control Training System features. This terminal has a pre-
programmed interface developed with the various components of the system in
mind. The device comes with all the required software preinstalled.

The device is energized when the power input at the back is connected to a wall
outlet and the power switch is turned on. The terminal has two PROFINET
communication ports, three USB ports, and a display port.
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PROFINET
" ‘ ‘/%SB

Display

.\
Y

On/Off switch

USB
Power inlet

Figure 1. SIMATIC HMI, Model 46973.
The SIMATIC HMI is a touch-screen computer with a Windows® operating
system. Although the interface is designed for touch-screen inputs, some
complementary software applications, such as SIMATIC Process Device
Manager (PDM), are more easy to use when used with a mouse and keyboard.
Connect any additional input devices to one of the USB ports.
Starting the HMI
1. Turn on the touch screen using the switch at the back of the device.
2. The interface should launch automatically. If not, click on the WinCC Runtime

Loader icon on the desktop and click Start.

J7 If you need to restart the graphic terminal, be sure to turn it off for at
N least 10 seconds.
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Familiarization with the Interface

Home screen

Figure 2 shows the Home screen that appears when you start the interface. In
the bottom-right corner of this window, a Quit button allows you to exit the
application.

Each screen of this interface has a series of buttons giving access to screens or
displaying pop-up windows. Buttons linked to a specific loop are usually located
in the PID loop panel. For example, each loop has a Configuration button that
gives access to the configuration window of the loop. Generic buttons, such as
the Access PLC I/O button, are located at the bottom of the screen.

The Home screen displays two PID loop panels at the same time. In the left
portion of this screen, different visualizations are shown.

Process
visualization PID Loop panel

2/2/2016 12:09 AM

PID Loop #0 ~| PID Loop #1 v

Tag connection  Value Date/Time

L

(m e Jelrjaja] IR i
Trend Tag connection  Value Date/Time
< . e - T =

| Manual Auto ity Manual Auto iy

Ratio Ratio

SPI PVICV Trend #1 & #2 v Configuration Quick Setup Configuration Quick Setup

bosee Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM Quit

PLCI/O

Figure 2. Home screen.
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Control loop configuration

Up to eight loops can run at the same time; they are numbered from 0 to 7. To
access a loop status and configuration, first select the loop identification from the

drop-down list (Figure 3).

Select the loop to

configure

PID Loop #0 4

o

Illlll‘HH‘HH‘HH‘HH‘HH‘%
Illllll‘HH‘HH‘HH‘HH‘HH‘E

Current mode

SP 37.77%
34.59%

2

(o' 49.35%

Cascade/
Ratio

Figure 3. PID loop selection.

To configure a loop for your process, click on the Configuration button. This
opens the PID Configuration screen (Figure 4).
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Loop identification

Loop status

2/2/2016 12:12 AM

PID Loo) #0

PID #0 enabled

Loop Inputs and Outputs

Analog In. 0

v
Analog Out. 0 v
v

SP Loop #1

Monitor All Connections

Access
PLCI/O

This screen contains several parameters for the current loop. Some parameters

Split-Range

PID Configuration

Loop setup
Enabled
Enabled

10.00s Enabled

+0.00

Non-Linear Function

CV = 0.00 %

Disabled Switch Input

AC Drive 0 AC Drive 1 Alarms

PID Mathematical Function

DependentGains Form, Derivative Term: Error, Proportional Term: Error

1 En— 2B, 1 +En
[ =m—l+K¢(En-Eﬂ—l +ﬁ’£ni“+ WBT)

Digital Output #0
On if SP-PV>0 On if PV-SP>0

Ratio

Disabled | 000 |

PV Alarm

PV = 0.00%

Simatic PDM

Figure 4. PID loop configuration screen.

are mandatory, while others are optional or enabled only in some modes.

Inputs and outputs

In the inputs and outputs section of the screen, you can configure the process
variable input (PV), control variable output (CV), feedforward input (FF), and set
points (SP) for both the automatic and cascade/ratio modes (Figure 5). Select the

appropriate input and output signals from the appropriate drop-down list.

For example, select Analog Input #1 from the PV input drop-down list to use this
PLC input as a process variable for your loop. Examples of PID, on-off, and

cascade control loops are given later in this manual.
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Loop Inputs and Outputs

Analog In. 0

v
Analog Out. 0 v
v

SP Loop #1

Monitor All Connections

Figure 5. Loop inputs and outputs configuration.

Press Monitor All Connections to access a table where all inputs and outputs are
shown for each control loop. Pressing Reset All sets the PV, CV, FF, and SPs for
all loops to their default values. A parameter set to None is not assigned.

spP spP
(Automatic) (Cascade/Ratio)

Reset All

Figure 6. Monitor connections pop-up window.

Loop setup
Loop setup
Enabled
Enabled Toggle between
direct and reverse
Enablcd action

Figure 7. Loop parameters.

In the Loop setup section, you can configure the PID parameters of the loop such
as the proportional gain (P), the integral time (Ti), and the derivative time (Td)
(Figure 7). Each of these parameters has a button to its right to enable or disable
it (to set a loop for P control only, for example).

Additionally, the loop sampling time, a dead band, and a feedforward ratio can be
configured.
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In the lower-left corner of the Loop setup section, a button allows the user to
switch the control loop between direct and reverse action.

Non-linear function

Some control schemes require changing the PID loop parameters as a function
of an input variable. Either the controlled variable (CV) or the process
variable (PV) can be set as the input signal.

Two types of non-linear functions are available (Figure 8). The 2 Ranges
and 3 Ranges functions allow setting two or three series of PID parameters
depending on the value of the input. The limit below which each series of
parameters are enabled must be set in High Limit field(s).

For example, you may select the 2 Ranges function, select the CV input, and set
the high limit of the low range to 40%. With this setup, the low-range PID
parameters are used for the control loop when the controlled variable is
below 40% and the mid-range PID parameters are used when the controlled
variable is above 40%.

Select a 2 Ranges or 3
Ranges function

Toggle between CV

Non-Linear Fuaction and PV input
T
¥
bt

Range Low Mid High

Enable or disable High Limit -

the non-linear PID
function = 2.00 1.00
Ti 20.00s 10.00s
-3 e
Figure 8. Non-linear function.
Loop digital output

Each control loop can be linked to the digital output corresponding to the loop
number. This output is on or off depending on the value of the process variable
compared to the set point (Figure 9). If On if SP-PV>0 is enabled, the digital
output is actuated if the process variable is below the set point. If On if PV-SP>0
is enabled, the output is actuated if the process variable is above the set point.
The digital output is not controlled if No Control is enabled.

Digital Output #0

Figure 9. Loop digital output.
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Process variable alarm

The process variable configured in the control loop can be used to trigger alarms.
In the PV Alarm section of the PID Configuration screen, you can configure high
high, high, low, and low low limit alarms on the process variable (Figure 10).

High High Limit 100.00
High Limit 100.00

PV = 34.64%

Low Limit

Low Low Limit

Figure 10. Process variable alarms.

Managing control loops

You can display up to two different control loops on the Home screen of the
interface (Figure 11). Use the buttons below the vertical bar graphs of the loop
variables to quickly enable or disable functions or to modify the loop PID
parameter without opening the configuration screen.

The Manual button sets the control loop to the manual mode. In this mode, you
can change the value of the controlled variable (CV) manually. PID parameters
are ignored in this mode.

The Auto button sets the control loop to the automatic mode. In this mode, the
controller determines the value of the controlled variable using the PID
parameters of the loop.

The Cascade/Ratio button enables the SP input used for the cascade and ratio
mode.

Finally, the Quick Setup button opens a PID-parameters pop-up window

(Figure 11). In this window, you can rapidly change the set point and the PID
parameters of the loop without opening the configuration screen.
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Process visualization

Visualizations of the process loops are shown at the left of the Home screen. The
default visualization is two trend recorders, one for each of the control loops
Several other visualizations are available. Use the drop-
down list at the bottom of the visualization section to change the type of view.

selected at the right.

Figure 13 to Figure 18 show the different types of visualizations available.

PID Loop #0 4

o

\‘HH‘IIII'IIH‘HH‘HH‘\III'%
H‘HH‘IIII'IIH‘HH‘HH‘\III'E

Current mode

l |
-
w
o
ot [ e
Ratio

Figure 11. PID loop display.

:
.
s
Sampliog Time
Deadband Loop Action
6% Rato

Figure 12. Loop setup pop-up window.

Table 1 gives details on the controls of the trends.

Table 1. Visualization control buttons.

Icon Function

\—v'\ Start data plotting on the trend

(m | Stop data plotting

W] Jump to the beginning of the recording
« Move backward on the trend timeline
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10

Function

Move forward on the trend timeline

Zoom in on the data

o 2l|=18

Zoom out on the data

Center the cursor on the trend. The values
of the plotted variable at the cursor position
are shown in a table at the bottom of the
screen

Move the cursor left

== =

Move the cursor right

Tag connection  Value Date/Time

Trend Tag connection _ Value Date/Time

SP/PV/CV Trend #1 & #2

Use this menu to change the
type of visualization

Figure 13. Process control visualization — two trends display.
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Tag connection  Value Date/Time

Iterm_Trend 1

PID Term Trend #1

Figure 14. Process control visualization — single PID trend display.

Trend Tag connection  Value Date/Time

SP/PV/CV Trend #1

Figure 15. Process control visualization — single SP/PV/CV trend display.
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Valve CV

Process View - Flow

Figure 16. Process control visualization — flow process.

PID Loop #0 -

Pressure/Level

Analog In. 0 4

Flow

Valve CV

= —E

Process View - Level/Pressure

Figure 17. Process control visualization — pressure/level process.
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PID Loop #0 v

Temperature

SP
Analog In. 0 ~
PV
Temp. E

Valve CV

i
-
;

Process View - Temperature

Figure 18. Process control visualization — temperature process.

Accessing PLC inputs and outputs

The Access PLC I/0O button at the bottom of the Home screen opens the PLC I/O
screen (Figure 19). This screen gives the current status of each of the controller
inputs and outputs. The types of inputs and outputs available in this screen may
vary depending on the type of PLC. For example, your PLC may or may not have
HART inputs and outputs.

Digital inputs and outputs
The square beside a digital input label is green when it is actuated (logic 1) and

grey otherwise (logic 0). You can actuate a digital output by pressing the button
next to its output label. An actuated output is ON while a disabled output is OFF.

13
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2/2/2016 12:20 AM PLCI/O

Digital Inputs Status Digital Outputs Control Analog Inputs HART Analog Inputs Analog Outputs HART Analog Outputs

ON OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF

OFF OFF

[
[ ]
||
[ ]
||
[ ]
||
[ ]
[ ]
[ ]
||
[ ]
||
[ ]
[ ]
[

LN NN NN N N N NN N NN NN

OFF OFF EU unit configuration

Access

PLCI/O Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM

Figure 19. PLC I/O.

Analog 1/0

Press the button corresponding to an analog input or output to open a pop-up
window showing its current status, scaling information, and raw data. In this
window, you can adjust the minimum and maximum range for the engineering
units of this input or output (Figure 20).

Analog Input #0

Figure 20. Analog input.

If your PLC has HART inputs and outputs, you have access to HART data for
each of them, as shown in Figure 21.
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Analog Input #8

HART Data

Rawdats: [ o | R
mA data: 4.00 mA Bevice Type: 0

facturer : 0

Scaled data: 0.00 % 0 .
Device ID : 000

E.U. Mini 0.00 Hardware Rev. : 0
Rev.: 0
E.U. Maximum: 0.00 Device Preamble : 0

Documentation Rev. : 0

E.U. data: Universal Cmd Rev. : 0

Figure 21. Hart input data.

Split range

Split range is a control scheme frequently used in the chemical industry. For
example, a chemical reactor may have an upstream valve and a downstream
valve that must open as a function of the pressure in the vessel.

The interface enables easy split-range configuration and visualization via the
Split Range screen. To open this configuration screen, click on the Split-Range
button at the bottom of the Home screen.

When using the split-range function, a single process-variable input influences
two or three different analog outputs. Each analog output operates in a different
range in its own PID loop.

Figure 22 shows a configuration for a split-range application with two loops. In
this example, analog input O is the process variable (PV) and the set point
is 50%. In the first control loop (Loop #0), analog output O varies from 0%
to 100% (CV Effective Range) while the CV of the split-range scheme varies
between 0% and 50% (Split-Point Range). When the value of the CV is
above 50%, analog output 0 is topped at 100%. At this point, the second loop
starts to operate. When the CV is between 50% and 100%, analog output 1
varies between 0% and 100%. Take note that the two loops need to be enabled,
in automatic mode, and configured to work properly.

The Split Range screen has its own trend that monitors the process variables.

15
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2/2/2016 12:22 AM Split Ranae

Split-Range Function #1 v

Enabled

Cascade/
Ratio

Analog In. 0 4
50.0%

Analog Out. 0 v

Enabled Disabled

Enabled Manual Auto

Cascade/ Manual Auto Cascade/

Lol — Ratio Ratio

(mfufufnfafa

50.0% 100.0% 0.0%

Access

PLCI/O Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM

Home

Figure 22. Split range.

AC drive control

Date/Time

Up to two Siemens drives can be controlled with the interface through the
PROFINET protocol. To do this, the drive(s) must be connected and configured

as described in Appendix A.

Press one of the ac drive buttons to open the corresponding drive pop-up window
(Figure 23). This pop-up window shows the current status of the drive. To start
the drive, set the desired speed set-point in the text box and press the Start

button.

If one of the control loops has the drive as its CV output, the loop output can be
used as an automatic set point for the drive. Click on the Automatic SP button to
enable automatic control of the drive. Faults on the drive can be reset using the

Reset Faults button.

Automatic SP

Reset Faults

Figure 23. AC drive control.
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2/2/2016 12:28 AM

Time Date

12:28:34 AM _2/2/2016
12:28:29 AM  2/2/2016
12:28:12 AM  2/2/2016

Status
1

0

I

Alarms

Click on the Alarms button to open the Alarms screen (Figure 24). This screen
shows the active alarms. To acknowledge an alarm, click on the checkmark icon
in the lower-right corner of the screen. The letter “A” in the Status column of an
alarm indicates that it has been acknowledged.

Once an alarm is resolved, it disappears from the Alarms screen. However, all
current and past alarms are logged in the Alarms History window, which you can
access by pressing the button in the lower-left corner of the screen (Figure 25).

Alarms

Text Acknowledge group
PID Loop #1 - PV Alarm - Low Low limit reached 0
PID Loop #1 - PV Alarm - Low limit reached o
PID Loop #0 - PV Alarm - High limit reached 0

Alarm
History

Access

Ci3 PLCI/O

© Festo Didactic 52601-E0

Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM

Acknowledge an
alarm

Figure 24. Alarm status.
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2/2/2016 12:28 AM Alarms History
Time Date Status Text Acknowledge group
17 2/2/2016 I PID Loop #1 - PV Alarm - Low Low limit reached 0
! 8 2/2/2016 1 PID Loop #1 - PV Alarm - Low limit reached (1]
12 2/2/2016 1 PID Loop #0 - PV Alarm - High limit reached 0
$ 140000 2/1/2016 1 Connection established: HMI_Connection_1, Station 10.10.11.10, Rack 0, Slot 1. 0
$ 110001 2/1/2016 I Change to operating mode ‘online’. 0
! 8 1/30/2016 I PID Loop #1 - PV Alarm - Low limit reached 0
14 1/30/2016 1 PID Loop #0 - PV Alarm - Low limit reached 0
< 140000 1/30/2016 1 Connection established: HMI_Connection_1, Station 10.10.11.10, Rack 0, Slot 1. (1]
¢ 110001 1/30/2016 1 Change to operating mode 'online'. 0
! 8 1/30/2016 1 PID Loop #1 - PV Alarm - Low limit reached 0
!4 1/30/2016 1 PID Loop #0 - PV Alarm - Low limit reached 0
$ 140000 1/30/2016 I Connection established: HMI_Connection_1, Station 10.10.11.10, Rack 0, Slot 1. 0
$ 110001 1/30/2016 1 Change to operating mode "online’. 0
! 8 1/30/2016 1 PID Loop #1 - PV Alarm - Low limit reached (1]
!4 1/30/2016 1 PID Loop #0 - PV Alarm - Low limit reached 0
$ 140000 1/30/2016 1 Connection established: HMI_Connection_1, Station 10.10.11.10, Rack 0, Slot 1. 0
$ 110001 1/30/2016 1 Change to operating mode ‘online’. 0
! 8 1/30/2016 I PID Loop #1 - PV Alarm - Low limit reached 0
14 1/30/2016 1 PID Loop #0 - PV Alarm - Low limit reached 0
< 140000 1/30/2016 1 Connection established: HMI_Connection_1, Station 10.10.11.10, Rack 0, Slot 1. (1]
¢ 110001 1/30/2016 1 Change to operating mode 'online'. 0
! 8 1/30/2016 1 PID Loop #1 - PV Alarm - Low limit reached 0
!4 1/30/2016 1 PID Loop #0 - PV Alarm - Low limit reached 0
$ 140000 1/30/2016 I Connection established: HMI_Connection_1, Station 10.10.11.10, Rack 0, Slot 1. 0
$ 110001 1/30/2016 1 Change to operating mode "online’. 0
4 1/30/2016 1A PID Loop #0 - PV Alarm - Low limit reached (1]
! 8 1/30/2016 1A PID Loop #1 - PV Alarm - Low limit reached 0
! 8 1/30/2016 1 PID Loop #1 - PV Alarm - Low limit reached 0
!4 1/30/2016 1 PID Loop #0 - PV Alarm - Low limit reached 0
!4 1/30/2016 IAO PID Loop #0 - PV Alarm - Low limit reached 0
14 1/30/2016 1A PID Loop #0 - PV Alarm - Low limit reached 0
4 1/30/2016 1 PID Loop #0 - PV Alarm - Low limit reached (1]
!4 112: 1/30/2016 TAO PID Loop #0 - PV Alarm - Low limit reached 0
$ 140000 1:11:56 AM  1/30/2016 I Connection established: HMI_Connection_1, Station 10.10.11.10, Rack 0, Slot 1. 0
$ 190004 1:11:45AM  1/30/2016 I Tag CurrentScreen: PLC address error. 0
s 190004 1/30/2016 I Tag Config_P: PLC address error. 0
$ 190004  1:11:45AM  1/30/2016 I Tag Config_Ti: PLC address error. 0

AC Drive 1 Alarms

Figure 25. Alarms history.

Data logging

The values recorded on the trends and the alarms are logged in files on the
graphic terminal. To access the logs, exit the interface by pressing the Quit
button in the Home screen.

In the Windows operating system, browse the hard drive structure and open the
c:\winCC_Logs folder. This folder contains the trends log in CSV format. A
subfolder contains the alarm history. Alarm history is stored in a SQLite relational
database format (.RDB). Software that can display SQLite content is required to
open .RDB files.

18 © Festo Didactic 52601-E0



Section 3

On-Off Control

On-off control

PLCs can be used to implement on-off control for a process. This basic type of
control is efficient for slowly changing processes. In an on-off control scheme, an
analog input and an analog output are used for the process variable (PV) and
control variable (CV) respectively. Three parameters must be set according to
the requirements of the process: the set point, the deadband, and the loop
action.

Connecting the PLC to the process loop

1. Connect the controller to the process as shown in Figure 26.

Connect to process

24V
T PLC | Analog | Analog
Input O |Output O

>
From process To process

Figure 26. Typical connection for on-off control.

HMI configuration for on-off control

2. Make sure the PLC and the HMI are set up as explained in Appendix A.

3. This project requires you to connect an emergency button for increased
safety. If the PLC digital input 0 is not powered, all processes are shut down.
Connect digital input 0 of your PLC to a 24 V dc switched output source on
the electrical unit of the Instrumentation and Process Control Training

System. The switched output jacks become unpowered when the emergency
button is pressed.

Configuring on-off control

4. Set the PID Configuration for on-off control as shown in Figure 27.
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Set P to a high value

2/2/2016 12:37 AM

PID Loop #0

PID #0 enabled

Automatic v

Loop Inputs and Outputs

Analog In. 0

. ~
Analog Out. 0 v
~

SP Loop #1

Monitor All Connections

Access
PLCI/O

Enable proportional

Set the deadband control only Select the loop
action

PID Configquration

Locp setup PID Mathematical Function
Enabled ins Form, Derivative Term: Error, Proportional Term: Error

Z 1 En—2En i +Ena
Disabled = C'V-—H’Ke(fn-fnq + BOT,E"M+ MT,,*M )

Disabled Digital Output #0

On if SP-PV>0 On if PV-SP>0

Ratio

Disabled m

PV Alarm

100.00
— E— 10000 |

Non-Linear Function

CV = 0.00 %

PV = 34.56%

Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM

Figure 27. On-off control configuration.

Running on-off control

5.

20

Verify your setup and adjust the set point to an appropriate value using the
slider in the PID loop display. You are now ready to start your process. Make
sure that the PLC mode is set to Auto so that the loop performs on-off
control.
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PID control

Section 4

PLC controllers can be used to implement PID control, which is a common
process control scheme in the industry. In such a scheme, an analog input and
an analog output are used for the process variable (PV) and control variable (CV)
respectively. A series of parameters must be set according to the requirements of
the process and the type of control (P, PI, PD, or PID).

Connecting the PLC to the process loop

1. Connect the PLC to the process as shown in Figure 28.

Connect to process

24V
T PLC | Analog | Analog
Input 0 |Output O
|
+ -
l o
| §
_______ o
v

From process To process

Figure 28. Typical connection for PID control.

HMI configuration for PID control

2. Make sure the PLC and the HMI are set up as explained in Appendix A.

3. This project requires you to connect an emergency button for increased
safety. If the PLC digital input 0 is not powered, all processes are shut down.
Connect digital input 0 of your PLC to a 24 V dc switched output source on
the electrical unit of the Instrumentation and Process Control Training
System. The switched output jacks become unpowered when the emergency

button is pressed.

Configuring on-off control

4. Set the PID Configuration for PID control as shown in Figure 29.
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Enable proportional,
Set P, Ti, and/or Td integral, and/or
parameters derivative control Select the loop
action

2/2{2016 12:12 AM PID Configuration

PID Loop #0 Loop setup PID Mathematical Function

2.00 Enabled insForm, Derivative Term: Error, Proportional Term: Error
Z 1 En= 2B i+ Eng
PID #0 enabled 20.00s Enabled =V, s + Ko (E,‘ =Enq wr,E“‘“ + 60Ty At )

Enabled Digital Output #0

Loop Inputs and Outputs

On if SP-PV>0 On if PV-SP>0

+0.00 Eabo

Analog In. 0 Disabled | o.00 |

Non-Linear Function
PV Alarm

Disabled Switch Input

PV = 0.00%

~
Analog Out. 0 v CV = 0.00 %
~

SP Loop #1

Monitor All Connections

Access

PLCI/O Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM

Figure 29. PID control configuration.

Tuning the control loop

5. Verify your setup and perform the tuning of your PID loop by either adjusting
the tuning parameters while in Auto mode (trial-and-error or ultimate-cycle
method) or by performing a step change in Manual mode and proceeding
with the Ziegler-Nichols calculations. In any case, fine-tune your process until
it meets your control expectations.

22 © Festo Didactic 52601-E0



Section §
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Cascade control

Cascade control can be very useful when a fast-changing secondary process
variable yields information about the behavior of the primary variable. The added
information results in tighter control and the ensuing cascade scheme typically
yields better overall performances. This type of control can be implemented on a
PLC simply by combining two PID control instructions.

Two analog inputs and one analog output are used for the two process variables
(PV) and for the control variable (CV) respectively. A series of parameters must
be set according to the needs of the process.

It is essential that you become familiar with PID control before using cascade
control. Refer to Section 4 if necessary.

Connecting the PLC to the process loop

1. Connect the PLC to the process as shown in Figure 30.

Connect to process (Master)

Connect to process (Slave) 24V Analog | Analog
T pLC Input 0 | Output 0
24V | Ch O
1 6 0
Cht |, .
| | P91 oo
| | 1 | r
| | [T | fo-m-ooo---
e v
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From process To process

Figure 30. Typical connection for cascade control.

HMI configuration for cascade control

2. Make sure the PLC and the HMI are set up as explained in Appendix A.

3. This project requires you to connect an emergency button for increased
safety. If the PLC digital input 0 is not powered, all processes are shut down.

Connect digital input 0 of your PLC to a 24 V dc switched output source on
the electrical unit of the Instrumentation and Process Control Training
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System. The switched output jacks become unpowered when the emergency
button is pressed.

Configuring cascade control

4. Set the PID Configuration of two control loops for cascade control as shown
in the following figures. Figure 31 shows the master loop configuration; it
uses analog input 0 to read the process level. The second loop is the slave
loop; its configuration is shown in Figure 32 and it uses analog input 1 to
read the process flow while analog output 0 is connected to the control valve.
The master and slave loops should both be in Manual mode for now.

The output of the master loop will be used (when in cascade mode) as the
set point of the slave loop. This output does not have any other use and is
simply ignored when the cascade mode is inactive.

Master loop PID
parameters

3/1/2016 3:46 PM PID Configuration

PID Loop #0 Loop setup PID Mathematical Function

2.00 Enabled DependentGainsForm, Derivative Term: Error, Proportional Term: Error

En—2E s+ Em:)

1
PID #0 enabled 20.00's Enabled CV, =W,y + Ke (E,‘ —Enq EE,,A: + 60Ty &t

Loop Inputs and Outputs

Enabled Digital Output #0

On if SP-PV>0 On if PV-SP>0

+0.00 et
Analog In. 0 v [ 000 |
Non-Linear Function

CV = 0.00 % PV Alarm

100.00
Disabled Switch Input -
100.00

PV = 0.00%

Monitor All Connections

Access

PLCI/O Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM

PV input of the
master loop

Figure 31. Master loop configuration (loop #0).
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PV input of the
slave loop

slave loop

3/1/2016 3:45 PM
PID Lciop #1

PID #1 disabled

Loop Inputs and Outputs

AnslogIn1 | ]
Analog Out. 0 v

CV Loop #0 4

Monitor All Connections

Access
PLCI/O

CV output of the

Split-Range

Slave loop PID
parameters

PID Configuration

Loop setup
2.00 Enabled
20.00s Enabled

Enabled

+0.00
Non-Linear Function
CV = 0.00 %

Disabled Switch Input

AC Drive 0 AC Drive 1 Alarms

Set point of the slave loop

PID Mathematical Function

DependentGains Form, Derivative Term: Error, Proportion: 3
By =25, .+ Em:)

1
C'V.==W.H+Ke(fn-EH+EE..AHMTn at

Digital Output #1

On if SP-PV>0 On if PV-SP>0

Ratio

Disabled

PV Alarm

"o |
“om |

PV = 0.00%

Simatic PDM

Figure 32. Slave loop configuration (loop #1).

Tuning the control loops

Tuning the slave loop

5. Perform the tuning of the PID slave loop by either adjusting the tuning
parameters while in Auto mode, or by performing a step change in Manual
mode and proceeding with the Ziegler-Nichols calculations. In any case, fine-
tune your process until it meets your control expectations.
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Keep in mind that the slave and the master loops work on different variables.
In the archetypal example, the slave loop controls the flow going into a tank
while the master loop controls the level in the tank.
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Once the slave loop is tuned, press the Cascade/Ratio button to activate the
cascade mode.

PID Loop #1 4
2 m e
Activate the
cascade mode
Current mode

34.59%

|

PV
v 49.35%
Ratio

Figure 33. Activating cascade mode for the slave loop.

Tuning the master loop

6. Perform the tuning of the PID master loop by either adjusting the tuning
parameters while in Auto mode, or by performing a step change in Manual
mode and proceeding with the Ziegler-Nichols calculations. In any case, fine-
tune your process until it meets your control expectations.

7. Leave the master loop in Auto mode. The PLC is now controlling your
process in cascade.
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Section

Process Device Manager

Managing devices

SIMATIC Process Device Manager (PDM) is a complete tool to configure and
commission HART devices. You can open this software using the SIMATIC PDM
button at the bottom of the interface.

2/2/2016 12:090 AM

PID Loop #0 ~| PID Loop #1 v

Date/Time

L

(mfcJelnrjaja] ERERA i
Trend Tag connection  Value Date/Time
e . T 3 T =

| Manual Auto Casca_de,f Manual Auto Casca_del
Ratio Ratio

SPI PVICV Trend #1 & #2 ~ Configuration Quick Setup Configuration Quick Setup

pieast Split-Range AC Drive 0 AC Drive 1 Alarms Simatic PDM Quit

PLCI/O

Open the SIMATIC PDM

Figure 34. Click the SIMATIC PDM button to open the SIMATIC Process Device Manager.

The interface of the SIMATIC Process Device Manager is shown in Figure 35.
The PDM version installed on the HMI is preconfigured to communicate with
three types of transmitters. This section describes how you can add or remove
devices from the PDM, as well as how to use the PDM to monitor and configure
your devices.

As shown in Figure 35, each preconfigured transmitter (TMT162, PDM75 HR,
and PDM75 LR) is associated to a channel. Each channel corresponds to a
HART input on the distributed 1/0 module. For example, to use the default PDM
configuration to configure and monitor a temperature transmitter (TMT162), you
must connect it to input 0 of the distributed I/O module.
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{dl SIMATIC PDM stand alone - [PDM (Process Device Network View) - C:\FESTO\Data\Pdm] | 3

&9 File Edit Insert Window View Options Help

0 =& o |7

m[<tefe ] BEM| 2

=-5p FOM
BB netwarks
B UsERPC
B2 PROFINET network

B IM153-4
£ 418 188it HART
| 24 Chamnel0
: -~ TMT162
i =rdd Channel 1
: ~{@ PMD75HR
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! @ PMD75LR
ISP ] Charnel 3
| 6142 Chamnel4
| 64 Chamnel5
i @4 Chanel 6
i w{F Channel 7
-4 AOBHIBBHART

&4 Channel 0

{2 Chamnel 1
42 Chamel 2
A Charrel 2
i Charmel 4
-4 Charnel 5
-4 Charnel &
142+ Channel 7

Press F1 to get Help.

Installed devices
tree

Intel(R) 82579LM Gigabit Network

Figure 35. Process Device Manager interface.

Accessing a preconfigured device

To connect to a device via PDM, first make sure it is in the devices tree and
connect the transmitter output to the 1/O module. Use the HART input
corresponding to the channel number in the PDM.

To open a device configuration, right click on the device name and select Open
Object as shown in Figure 36.

This opens the device configuration as shown in Figure 37. In this window, you

can monitor and commission the device. You have access to the full menu
hierarchy of the device and you can modify its parameters.
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{d SIMATIC PDM stand alone - [PDM (Process Device Network View) — C:\FESTO\Data\Pdm] || =D [é]
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Figure 36. Opening a device configuration.
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| onlire access ¢ | Diagnosis Update + | dentity Check ¢ [ | @

Figure 37. Device configuration.

If parameters have been changed either directly on the device or in the local
PDM configuration, you can download the PDM configuration to the device
(Figure 38) or upload information from the device to the computer using the
buttons +I and * in the software menu.
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@ Locd te Devices PMEZS IR

Sclestior

 PMD75 HR (38%)

Status:
Load to device: Action stared -

Figure 38. Downloading configuration to device.

To refresh the information from the device, right click on the device nhame and
select Update Diagnostics (Figure 39).

{dl SMATIC PDM stand alone - [PDM (Pracess Device Network View) - C:\FESTO\Data\Pdm]
@ File Edit Insert Window View Options Help

D& 2o |- < No Fiter > - BEM

[E=R e =

E@F’DM

BB networks
-B USERPC
B2 PROFINET netwark.
B IM1534
& {3 AEx1EBIL HART
" & Chamnel0
: & TMTTE2
| =4 Charnel1

: -
i =4 Charne Open Object Ctrl+Alt+0
i A PMI
ZE\‘anne Cut Ctrl+X
¢ @ Charne Copy Ctri+C
| B Chame e cirlv
: A{F Charne
i G2 Chamne Delete Del
=4 ADBx1EBitH
&-4Z Charne
@42 Channe
-4 Channe Rename F2

Object Properties...  Alt+Return

SIMATIC PDM r Export...
Import...

& Charne
42 Charne
{2 Chamrel 5
{2 Chamnel §
142+ Channel 7

Load to Device...
Load to PG/PC...

Update Diagnostics...
Device selection (Reassign)

Show change log...

Reads the current diagnostics status from the selected device and its subordinated objects.

Figure 39. Refresh the information from the device.

Adding a device

Only some of the devices are preconfigured on the PDM. To add a new device,

proceed as follows.
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First, select the channel to which you want to link the device under the A/8x16Bit
HART item in the PDM devices tree. Right click on this channel and select Insert
New Object » Object (Figure 40).

{# SMATIC PDM stand alone - [PDM (Process Device Metwork View) -- C:\FESTO\Data\Pdm] = (=) |
£ File Edit Insert Window Options  Help =] B3
0 = S |- < No Fiter > v mBEMN
= 5 PDM
S netwarks
B UsER-FC
=] E’T FROFINET network.
- IM153-4
- AlBx16Bit HART
| B Charrel0
i i TMT1E2
& Charrel1
A& PMDTEHR:
A2 Charnel 2
A& PMD75 LR
{Z Charrel 2
Open Object Ctrl+Alt+0
Cut Cri+X
Copy crl+C
Paste Cri+v
Delete Del
Insert New Object 3 Object
SIMATIC PDM L4
Rename F2
Object Properties... Alt+Return

Inserts Object at the cursor position.

Figure 40. Adding a new device.

This opens the Insert Object window for the selected channel (Figure 41).

o)
Irsert Object - Channel 4 P X

Object nams: Pssign Device Type ...

Short address: 0

Count: 1

Catslogpath

LUcense Information: 3 of a madmum of 4 TASs used.

[ en

Figure 41. Inserting a new object.

To access the available devices list, click on the Assign Device Type button. This
opens a new window with a tree-type devices list. Devices from several
manufacturers are available. Select the device type that corresponds to your
equipment; make sure to select the right revision version. Confirm the revision
version on the device, if necessary. Click OK to confirm.
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Insert Object - Assign Device Type
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Figure 42. Inserting a new object.

Removing/reassigning a device

Devices can also be removed or reassigned in the manager. To remove a
device, right click on the device name and select Delete. To reassign a device,
select SIMATIC PDM » Device selection (Reassign) instead (Figure 43).
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Figure 43. Reassigning a device.
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Appendix A

Setting Up Siemens Equipment

Starting the HMI for the first time

1. The first time you start the Siemens HMI, you need to transfer the software
licenses from the USB key provided with the system to the HMI (you only
need to do it once).

2. First, connect the USB key containing the Siemens licenses to the HMI.

3. Close the interface, if it is active, then click on the Automation License
Manager icon on the desktop.

4. This opens the application that manages Siemens software licenses. In this
software, select the USB key from the drives list at the left. This displays the
licenses available on the USB key.

5. Select all the available licenses.

6. From the License Key menu, select Transfer to open the Transfer License
Key window.

7. In this window, select C: as the target drive from the drop-down menu and
click OK.

8. The Siemens software licenses are now on the HMI hard drive; you should
be able to run all licensed software without restrictions.

Connecting Siemens equipment

1. The HMI application must be able to communicate with other Siemens
devices to work properly. First, make sure all Siemens devices are powered.

2. Additionally, input 0 of the PLC should be connected to a 24 V dc switched
output source on the electrical unit of the Instrumentation and Process
Control Training System. The switched output jacks become unpowered
when the emergency button is pressed (see the training system and the PLC
user guides for details).
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3. Once all Siemens equipment is powered, connect each device to the
Ethernet switch as shown in Figure 44.

Figure 44. PROFINET network setup.
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4. Another requirement to enable communication between the HMI and
Siemens devices is that the IP address of each device must be set correctly.
Make sure the IP address of each device is set as in Table 2. Refer to the
user guide of each device for details.

Table 2. Siemens devices network settings.

Setting Up Siemens Equipment

Name Model IP address Subnet mask
PLC X1 46962 10.10.11.10 255.255.0.0
PLC X2 46962 192.168.1.1 255.255.0.0
Distributed 1/0 46976 10.10.11.11 255.255.0.0
Drive 1 46975-E 10.10.11.12 255.255.0.0
Drive 2 46975-E 10.10.11.13 255.255.0.0
HMI 46973-A 10.10.11.15 255.255.0.0
Other PC 10.10.11.16 255.255.0.0

© Festo Didactic 52601-E0

35






