TELEMAC IST 2000-28156
Telemonitoring and Advanced Telecontrol of High-Yield Wastewater Treatment

Customisabl e software and final report on
TELEMAC software

Deliverable D5.3d

Deliverable type: Report

Number: D5.3d

Nature: report + Software

Date of delivery of thefirst version: 15 November 2004
Date of delivery of thefinal version: 9 February 2005

Task: WP5.3
Responsible:

Paolo Ratini

SPES scrl

Via Broganelli 84

60044 Fabriano (AN)

[taly

Email: Paolo.Ratini @spes-scrl.com

Other contributors:

Andrea Quintaba
SPES Italy

Massimiliano Pirani
SPES Italy

Smon Lambert
CCLRC Rutherford Appleton Laboratory, UK




Abstract: This deliverable describes the fina version of the TELEMAC local and remote software.
It takes the form of a user guide to the software, illustrating al the functionality that has been
developed. The two software packages have been developed to be modular: addition of a sensor, an
actuator, a software sensor, etc. are straightforward. Customisability of such a complex system was
also a basic requirement: the implementation at a pilot plant (ENEA), at a full scale plant equipped
with a pre-existing software (Agralco) and using a software environment as a plant for test and
debug (‘virtual plant’) was detailed in the previous deliverable D5.3c.

This document can be used as a user guide to rapidly install and run the two software packages, the
TELEMAC LOCAL SOFTWARE and the TELEMAC REMOTE SOFTWARE.

Internal deliverablereview performed by:
Roberto Farina, ENEA
Simon Lambert, CCLRC
Jean-Philippe Steyer, INRA
Olivier Bernard, INRIA



TABLE OF CONTENTS

1
2
3

S EAN

(o)}

100 I

100 (3T [ To 4
Thefinal INtEGrated SYSEIM .. ..cci i e s s s b e e s bbb e e s ssbbe e e s esabaeesssnbeeessans 5
LN L0 1= S0 = = 6
3.1 Starting up the gateWay SOFtWEAIE.........c.vueiiiiiiie et s bba e s s are e e e 6
3.2  The COMMUNICAION MENU....eiiiiiirreeeiiiireiieeesiteiessssssresssssseeeessssssesssssssesssasssssssssssssessssssseessans 7
3.3 B2 TS I a0 1Y = 1 O 10
34 ThE CONIOI MENU .....evviieiiceeiee et ie e e eree e s etre e s s e sare e s s s sabe e e s ssbbeeessasseessassbeeesssbenesssasreessans 16
35 QL TSN (010011 TP 17
S S I 0 1=X O | 1o [ 11101 TR 21
ThE FEIMOLE SOFTWAIE ...ttt s s s e e e s s ab b e e s s e bb e e e s ssabbeeessabaeessannbeneas 22
OO | 510 = o 28
5.1 The TELEMAC database INtEIfACE.........eeviiiiiiiii ittt 28
5.2  Thecontrol panel of the PlaNt.........coocceiii it e s s sre e s e sbr e e e s sarreessns 29
5.3 TSN o= 1= a0 F= oo g 11 o) O 36
54  Thevariable/Method PANEL........ccoviiiiiiiii ettt s e e e s s s bre e s s searreassns 37
RS 1 0(01(SN T 010 == 41
6.1 = VLV IR= W0 = o) S 42
TELEMAC AdMIiNiStrator INEETACE ......uviiiiiieie ittt rae s s s 43
(0] ot 115 o 1T 47



1 Introduction

This deliverable presents a detailed description of the final version of the TELEMAC software. The
earlier deliverable D5.3c, ‘Final functioning middleware and integrated systems on pilot sites’,
described the designed architecture and implementation for the final integration system, developed
on the basis of the specifications produced earlier in the project. As such, it was concerned with the
final functioning TELEMAC system produced in the project and describes in some detail the
architecture and the hardware and software implementation of the middleware and integrated
systems.

This report describes in details how this monitoring and control software, compose by two different
packages named TELEMAC LOCAL SOFTWARE and TELEMAC REMOTE SOFTWARE,
works and how it can directly and remotely interact with a plant, also equipped with an existing
software. Other elements were aready presented in Deliverables D5.3b and D5.3c, especially. The
present deliverables focuses more specifically on the graphical user interfaces and on the aspects
related to the modularity, the plug and play installation and the use of the two software packages.

The source code is available as a supplement to this report.

Section 2 summarises the fina integrated system, emphasizing the modularity and the
customisability.

Section 3 outlines the local software functionalities that have been implemented, describing the
look and the use of the related GUIs.

Section 4 introduces the remote software—that is located in another place than the plant and the
local software.

Section 5 presents the TCC interface functionalities and their implementation through the GUIs.
Thisis one part of the remote software, intended for use at the Telecontrol Centre.

Section 6 explains the functionalities and the GUIs of the remote connection. This is another
part of the remote software, available for use from anywhere in the world with internet access.
Section 7 presents the TCC Administration tool.



2 The final integrated system

The genera approach is outlined, explaining the use of two rea physical plants and a virtual plant
developed specially for testing purposesin the Deliverable D5.3c. The architecture of the integrated
system in each case is explained, with justification for the decisions taken. A summary of the
implemented componentsis also provided.

The whole integrated system produced at the end of the project is characterised by the possibility to
be applied both at a brand new plant and at a plant equipped with pre-existing hardware and
software, both at pilot and full scale plant.

It is the high level of modularity pursued for the integration that makes it possible to configure, to
enrol, to enable or to disable all the several components. so the system can be applied at plant of
different size, under different sensors network configurations, also in presence of a pre-existing
software developed for the monitoring and control. The experience from the instalation, running
and maintenance at three different plants, the ENEA pilot plant, the Agralco full scale plant and the
virtual plant, confirm this result. The full customisability, that was a key requirement for the
development of the system, is a consequence of this high and reliable modularity.

In this document the two software packages, the TELEMAC LOCAL SOFTWARE and the
TELEMAC REMOTE SOFTWARE, developed for the local and remote management of the whole
integrated system will be described. The basic features of these two packages will be presented by
way of the description of the graphica user interfaces and of the tools, based on panels, menu and
controls, they provide to the operator, both the local and the remote one.

Most of these features and the functionalities reported and described in the paper can be considered
basic for the modularity of the two software packages, in the sense that through them the operator,
both at local and remote level, is provided with areal capability to configure and to customise the
whole integrated system with no constraints concerning the characteristics and size of the plant.

This document can be used as a user guide to rapidly install and run the two software packages, the
TELEMAC LOCAL SOFTWARE and the TELMAC REMOTE SOFTWARE.



3 The local software

The gateway.exe executable, for Windows operative systems, is the application which makes
possible the control, the monitoring and the data logging at the plant where are installed the sensors
net for data acquisition and the actuators of the TELEMAC architecture.

The measurements and the actions are transmitted to and from the local PC by the master board
through a serial SR232 connection.

The major PC configuration requirement is the presence of a mySQL database, which is used
heavily from the gateway application to store data and actions. Moreover the local database has the
same structure as the remote database of the TELEMAC architecture, and has a storage capacity of
two months. This capacity limitation has been set to have a lightweight and temporary storage of
the data which are anyhow transmitted periodically by an internet connection to the remote
database. This alows the gateway.exe to run safely aso in small platforms with very few
requirements for PC memory and disk.

3.1 Starting up the gateway software

Asusual, the gateway local software can be started with a double click on file gateway.exe (or on a
link to it). On the window name appears a sequence of messages. The duration of this sequence
depends on the burden of the data previously stored in the local database and, obviously, on the
computing power of the PC which is in use. On most recent machines that message sequence
doesn’t last for more than few seconds in the worst case. The end of the messages is reached when
“TELEMAC gateway” appears on the window name. At this point the initialization phase needed
by the application is ended and the user is alowed to start.

An example of the principal window (i.e. the starting graphical user interface of the application) is
shown in Figure 1. Thisis the starting point from which many of the features of the local software
can be accessed by menus or the controls it contains. In particular in Figure 1 there is shown a
tailored version of the local software for the ENEA plant. In Figure 2 there is the version tailored on
the Agralco plant.

This panel contains the synoptic graph of the plant for which the application has been configured. In
the current release of the software, this panel cannot be created by the user, but it has to be
delivered from the firm. Anyway, the plant owner or manager is allowed to supply the background
picture, where the button and edit controls are then put. The buttons are named with the underlying
TELEMAC variable standard name of the on-line variables measured by the appropriate plant
sensors. The connection between the measured variable and the TELEMAC standard name of it
remains clear at thislevel. On-line variables are intended to be the variables coming from real-time
sensors, while they are actually being acquired. Their value is changed after a sample time period
which can be set from the user as we will describe in the following.

On the upper left corner of the window there is a display of the last on-line acquisition time. Only
some or al the on-line variables can be accessible from the window, depending on the choice of the
layout in the configuration phase. Notwithstanding this all the variables can be accessed, as will be
explained soon.

The displays on the main window are a snapshot of the current value of the variables, and the
corresponding buttons open the graphs containing the acquired values of the variables since 14 days



from the last one. Graphs features will be presented in the following, when the menu link to graphs
will be described.
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Figure1: The starting user interface

N.B. In the following sections al the features and capability of the local software will be explained,
as they can be accessed from the menu in the window. The order of presentation of the menus has
been chosen from left menu to the rightmost one only for clarity, but the actual operating order
choice made by the user can be different.

3.2 The Communication menu

By clicking on the Communication menu the following list of submenus appears. Config Com Port;
Sart Com; Stop Com; View Com; Set web server location; Active watchdog.

If not active, the first action to do isto click on Active watchdog. It enables an ancillary application ,
the WatchDog.exe, to execute a control on the state of the gateway.exe. If the local software locks
up or does not respond because of atoo busy state, the watchdog shuts down the system saving all
the current configuration. Then the system is automatically rebooted, so the problems can be fixed
if they persist, avoiding a big lag in the acquisition of the data, if the operator is not present on the
plant at the moment of the failure.
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Figure 2: User interfacetailored for the Agralco plant
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Figure 3: Configuring serial communication



The second thing to do, if not already done, is to configure the serial communication between the
PC and the acquisition board (the master board) and the internet link to the TELEMAC TCC which
will transfer the locally acquired data to the remote database.

The first action can be done by clicking on the Config Com Port item. Then it appears the panel
showed in Figure 3.

The number of the com port can be selected, which will be used from the PC for the serial link to
the master board, the Baud Rate of the communication, the number of bitsin aword, the parity and
the stop bits number.

After that the communication is started by clicking on the Start Com item and stopped by clicking
on the Sop Com item. The communication behaviour can be checked by clicking the View Com
item. When it is done it appears a new window, an example of which is provided in Figure 4. The
content of the information displayed is rather technical, and here we there’s no areal need to know
al the details. The only useful things to notice are the lines containing “TX” and “RX”: if the
communication does work the lines with “RX” confirm that the PC is receiving something from the
master board. Other useful and well readable line are printed for the important events such as
updating of database, data packet transmission to the TCC and the acknowledge signal for the data
transmission between the master board and the PC.

B Com monitor

12:54:31 T -> AR D3 02 15 16 01 Ab o
12:54:31 BX <- Ab
12:54:31 BX <-D3
12:54:31 HX <- 0B
12:54:31 R <-150903 00 00 00 00 00 00 00 00 01 A4
12:54:31 TX-> AR D3 02 16 16 01 AB
12:54:31 BX < Ab
12:54:31 HX <-D3
12:54:31 RX <- 0B
12:54:31 X «<-16 0903 00 00 00 00 00 00 00 00 01 AR
DATA TX finish OK
12:54:31 T -> AR D5 02 00 D3 02 4F
12:54:31 BX <- 5A
DATA OK tx & ACK rx
Update obj table
Update instant db
Update local db
12:54:32 TX-> AR 10 02 6B 01 01 23
12:54:32 HX <-5A
12:54:35 H¥ <-5A
DATA OK t< & ACK rx
Update obj table
Update instant db
Update local db
12:54:36 T -> AR 1002 6B 01 01 23
12:54:36 BX <- 5A ﬂ




Figure 4: Example of monitoring the communication

The last important item of the Communication menu is the Set web server location. When aclick on
it is done, another panel opens. It can found showed in Figure 5.

Enter web server URL @

'ou must enter the remote asp FULL PATH

hitkp: & |'I 0.1.1.2/elemac /parser. php
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(] | Cancel ‘

Figure5: Setting the Web server location

To establish a connection with the TCC the http address has to be input in the upper edit control and
the port number used for that connection (which usually is 80).

3.3 The Tool Menu

The tool menu features this group of items: Update timing, Control panel, Manual measure, Delete
measure, Insert Maintenance, Update Maintenance and Save data.

The next very important one which will be presented is the Update timing which is showed in
Figure 6.
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Figure 6: The control for updating timing

The 2Time server update® edit control has to be used for setting the time period between two
uploads of data from local software to the TCC for the storage of data in the remote database. The



data packet sent includes only the new data from the last transmission event. The value written in
the control is confirmed only after the corresponding @Update® button control has been clicked.

The lower edit control, the 2Time gateway update® is used to set the time of the data polling from
the master board. So it corresponds to the sample time period of the local software acquisition
system. Also in this case the value is confirmed by clicking on the button on the right.

The 2Enable server download® check box enables the remote actions on the local plant, scheduled
by a remote expert with an internet connection from the TCC. The remote expert with this feature
can write actions on the local database and they will be scheduled among the ones introduced by the
local operator by means of the panels which are going to be described next.

The Manual measure item opens the panel which allows to the local operator to introduce on the
local database (and so scheduling them for transmission to TCC) off-line measures of variables
which have not been chosen as on-line ones for the current plant. That panel is shownin Figure 7.
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Figure 7: Updating a manual measure

There can be chosen the name of the plant, the name of the actor (i.e. of the operator which is
recording the measure), the variable name chosen among the names (standard TELEMAC name) of
the variables, the measurement unit and the lower and upper bounds for values to the chosen
variable. Then it can be inserted the date and time of the measure and the value. Then, the
aMethod® pop-up list on the right enables to choose among the available methods or to introduce a
new method by writing on the control editor line. The new method will be appended to the (sorted)
list of available methods. An old method can be also deleted by selecting it and then deleting the
entire name of it (with a confirmation request). The data is then definitely inserted in the local
database by clicking the 2Insert datain DB° button.

If a certain old measure has to be deleted, because of some previous errors or because it is out of
date for some configuration changes, then it can be deleted by opening the panel in Figure 8, by
clicking on the Delete measure item of the Tool menu.
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Figure 8: Deleting an unwanted measur ement

The Delete measure panel alows to choose a variable name (among the standard ones) and a
method (among the available ones), to select a date, and then to search for matching measures in the
local database. The results are displayed in the box on the bottom of the panel. Then the wanted
measures can be deleted by checking them with a click. The operation is actually done when the
aDelete button is pressed.

To insert a plant maintenance action recording we have to click on the Insert maintenance item of
the Tool menu. It appears the panel shown in Figure 9. This panel is used to insert a recording of a
certain maintenance action on the plant or on the software by an operator. The identifier of the
operator isto be inserted in the 2Name actor® edit control and also the level of priority of the action.
It can be specified the @Ability° of the actor, i.e. the level of permission for actions following the
TELEMAC standard hierarchy. The 2Location @ must be the location of the operator. Then, on the
second column of controls we find: the @Device name®, among the available on the plant; the type
of the @Action® which can be 2alarm®, 2calibration®, 2repair®, 2sensor modification® or a 2software
update®; the scheduling of the action, with the possibility to insert a begin, end and maximum-end
times and atext box for entering comments on the current maintenance is provided.

Then the maintenance can be definitely inserted in the local database by clicking on the 2Insert
New® Button.

Note that in this panel, the buttons with arrows are disabled, because this panel is used only to insert
new maintenance recordings.



Maintenance
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Figure 9: Entering a maintenance action

If there is the need to modify a previously inserted or an existing maintenance it must be used the
Update maintenance item in the Tool menu. With doing this, the same panel of Figure 9 is opened
but the arrow buttons are now enabled and the @Insert new® one is disabled. The arrow buttons can
be then used to navigate across the existing maintenance list and eventually to modify them.

The Control panel item on the Tool menu opens the panel shown in Figure 10. It contains the means
to survey or control a PLC installed for the actions on the controlled plant. It is the local software
interface between the PC and the switches that need a PLC signal to act. The configuration and
shape of this panel can be tailored on the particular plant needs. The configuration, for this release
of the software, is demanded to SPES and cannot be done by the plant operator. In this case the
plant to which the tool refersisthe ENEA plant.

The upper group of 2leds® is a monitor of the state of the PLC, so it represents an overal survey
tool of the actions running on the plant. Below this group, there are three other groups which are
used to start or stop two electrovalves (FEV1° and 2EV2°) and to start or stop a peristaltic pump
(®Peristaltica®). The two groups below the former one are reserved as auxiliary, and can be used for
devices that would be added in a second time, since the initial plant instrumentation setup.

The 2Cavo scaldante® group is a hot cable (plant heater) controller. The control of it can be manual
(@0n° / a20ff°) or automatic by checking the box after some parameters for automation are set by
the @Param® button. This button opens the panel in Figure 11. The hot cable is regulated to reach the
set point inserted with the upper and lower tolerances used to slow a possibly too fast control action.
So the actual temperature of the cable in Figure 11 should be 30 £ 1 °C.

The 2Analizzatore gas® group on the Control panel is used to control athird party analyzer. Alsoin
this case, using the 2Ctr/ParamP button a panel for insertion of parameters is opened. It is shown in
Figure 12.

There are parameters for the analyzer control in manual, automatic or semi-automatic control or the
capability to start a remote calibration procedure. Anyway, here we choose to skip the details about
the analyzer parameters, because they are out of the scope of this guide.
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Figure 12: Setting a parameter for a controller
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Figure 13: Controlling the loading of the plant

The next group on the control panel we have to present is the @Sistema di carico® one. It refers to
the loading system of the plant. By clicking on the @Ctr/Param® button it is opened the panel in
Figure 13. Also in this case we will skip the details on the buttons because they are plant-specific.

The last group here briefly presented will be the 2Pompe® group. It has been conceived to control
two pumps of the plant: the recycle pump and the loading pump. The two pumps are regulated by a
set point technique. The set point (percent) value is introduced by moving the corresponding slider.
The value of the desired set point will be displayed on the right box near the slider. While in the left
box it will be displayed the real time value reached by the pump after the order will have been
executed by clicking the 2Invia Comando® (send command) button. Also an automatic set point
regulation can be made, as it happened for the hot cable, by clicking the 2Param® button and
checking the 2Auto® box.



The Control Panel is a console used to manually manage and configure the plant and its
components.

The last item of the Tool menu to analyze is the Save data one. The corresponding panel in shown
in Figure 14. It allows to save and export the data stored in the local database from the period
between the upper date and the lower date, for the four variables plus methods selected in the four
rows of pop-up lists in the lower part of the panel. Data are save in text format (.txt) and Excel
format (.xls) aswell.

Figure 14: Saving afile of data

3.4 The Control menu

In the Control menu there are the following items: Sart matlab control thread, Slop matlab control
thread, Matlab script, Set controller, Set observer, Set model, Set order. The item Matlab script is
submenu containing: Select matlab script, Show matlab script, Delete matlab script.

If we click on the Start matlab control thread the Matlab Runtime Engine Server is started with its
own standard GUI (Graphical User Interface). A script is executed at the update rate of the local
software. The name of the script is chosen by the item Select matlab script. If it has been already
chosen the previous item is disabled and the name of the script running can be known clicking on
the Show matlab script item. In order to change the used script the following items must be used:
Delete matlab script and Select matlab script.

This feature of the local software makes possible the implementation of control routines for the
plant or, in general, observers and models of the plant. The control software can be from third
parties but must be developed so that the variables are put in a standard formatted structure. The
structure has been developed and it was detailed in previous deliverables. The controllers,



observers, models and set point regulators can be put in the evaluated structure by the items Set
controller, Set observer, Set model and Set order respectively. In Figure 15 there is shown a group
image collecting the panels corresponding to the former cited functionalities.

Figure 15: Example of running M atlab controllers

3.5 The Plot menu

The Plot menu enables to open the graphs of the on-line, off-line variables. In Figure 16 there is
shown adetailed image of the unrolled Plot menu for the ENEA plant configuration.

On the 20n line measure® submenu there are available al the on-line variables, some of which are
not present in the main window. Clicking on one of the items of this submenu the graph of the last
five minutes acquisition is opened. After a plot window is opened, it is possible to add on the same
graph up to four variables with the menus present on this window. An example of thisis presented
in Figure 17.



Figure 16: Preparing to plot a graph

Figure 17: A graph plotted on the screen

To add or delete graphsin the current view it can be use the 2Add graph® menu. The 2Zoom @ menu
allows to graph the data with different time window span from 5 minutes to 2 weeks. Then is also
provided the capability to select awindow on the plot and then zoom on its content.



If aright click is made over one of the graph points, the value and the date corresponding to the
point is showed over the upper left part of the plot. When two or more points are overlapped, only
the value of the upper layer graph is shown. Anyway, the order of appearance can be modified
using the 2Select y axis® menu or by double clicking on the coloured boxes on the right of the plot,
choosing the corresponding graph each time.

An important feature of these plot windows is that the ordinates scale are visualized only for one
variable at a time. The colour of the values displayed matches the colour of the current top level
graph. When the graph of another variable is pulled on top by 2Select y axis® or by double clicking
on the rightmost boxes, then the corresponding ordinate values (and measurement unit) are
displayed.

Another useful feature is the capability of the current time window scope to slide over the entire
two weeks acquired data values, smply using the slider control on the bottom of the plot window.

A large number of graph can be opened simultaneously and every corresponding window can be
resized or iconized as usual. An example of thisis provided in Figure 18.

Concerning with the Plot menu, there are two items left to explain: the Off line measure and the All
on line measure ones. The first one enables to plot the off-line variables by means of the panel in
Figure 19. In this panel can be chosen up to four variables (whether on-line or not) with relative
methods. then after selecting the scope period, the variables will be visualized with in a plot
window of the kind described above.



Figure 18: Multiple plots of data

Figure 19: Preparing to plot offline measurements

The last item of the Plot menu is the All on line measure one, an example of which is displayed in
Figure 20. It constitutes a snapshot of the values of all the registered on line variables in relation
with the corresponding acquisition device name and the corresponding name associated by the plant
configuration protocol (i.e. 2op_name®).

Figure 20: Displaying all online measur es



3.6 The Config menu

In this menu the only item enabled in the current release of the local software is the Variable
activation one. By clicking on the Variable activation menu the panel showed in Figure 21 is
opened.

Figure 21: Activating variables

In Figure 21 can be found aready unrolled the pop up list of all the on line variables registered for
the plant. By selecting one of them, the acquisition of that variable is stopped or restarted,
depending on the previous state of the variable. The activate/inactivate state is toggled by the
enable/disable state of the two buttons on the right of the panel. This feature is useful for example
when a sensor needs to be removed for maintenance or replaced. So the undetermined or wrong
acquired values won't interfere with the correct data in the database.

When a variable, which might be present on the synoptic main view of the local software, is not
active, the display of its values and the corresponding button are disabled together with the
corresponding item on the Plot menu. Notwithstanding this, its past values are still available using
the off-line graphs feature described before.



4 The remote software

The TELEMAC REMOTE INTERFACE is available only under an Internet connection with an
Internet Browser such as Microsoft Internet Explorer , Mozilla, Netscape, Firefox , all at least in the
latest releases of the software. These are the only tools necessary to connect to the remote interface.

First of all we open our favourite browser, we enter in the address bar the URL of the TELEMAC
server, as shown in Figure 22, and then we push the go button:

Figure22: URL bar in Microsoft internet explorer
The first page of the TELEMAC server isthelogin pagein Figure 23:

Figure 23: Login panel for remote software

We have to enter in the userid and password fields a valid account in order to enter the site, and
only the TELEMAC Administrator at the TCC is able to permit this kind of access. However a
specia account for ademo visit with auserid and a password both equal to demo is active.

If a mistake is made in the userid or password, the system warn us of the unauthorized attempt
(Figure 24) with a different panel, but we can try the access again.

Figure 24 : Unauthorized access panel

After we succeed in the entry into the main TELEMAC panel ,we can choose which plant we want
to access and check: the avallable plants depend on the privileges that the TELEMAC



Administrator has given our access. In Figure 25 we have an example of two possible entrances of
two different users:

Figure25.1: A full accessto all plants

Figure 25.2: A limited access for some plants



In thisfirst panel, we can choose the language for the display of the TELEMAC variables: We have
to click in the flag bar in the middle of the panel as shown in Figure 26 in order to do this.
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Figure 26: Flag panel for language selection
The black border of the flag indicates the current language selection (the default choice is English).

We can enter the synoptic of one of the available plants with a click on the corresponding button
(Figure 27):
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Figure 27 : The panel to enter a synoptic

The synoptic is a schema of the plant and its components with the devices and the probes redlly in
use and the with the representation of the last available data acquired. In the Figures 28, we have
examples of the structure of a synoptic:



Figure 28.1: ENEA pilot plant synoptic with the location of probesand device

Figure 28.2 : Agralco plant synoptic



Figure 28.3: Virtual plant synoptic

Each variable is presented with its last measured value near the symbol of the corresponding probe
or device and if we click on the value field we obtain the graph of the variable during the last 8 days
as shown in the Figures 29.

Figure29.1: A detail of the ENEA synoptic

Figure 29.2 : The graph that appearson clicking theinput text in Figure 8.1

This option isn't always active: if the field input is grey, this means that no data were uploaded in
the last six hours by the local software on the plant, while if the field input is red, this means that



the probe linked related with the variable isn’'t enrolled (the enrolment can be done in the TCC
interface).

Finaly, if the input field is white but the value is n.a, this means that in the last upload from the
plant the value of the variable is missing. Figure 29.3 shows these particular cases.

—
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Figure 29.3: Threepossible views of the synoptics

In some synoptics, we have also an additiona button that allows us to view a screenshot of the
video camera placed on the plant(if available) asin Figure 30:
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Figure 30 : a zoom of the ENEA synoptic with the Camera Window

When we click the enter panel button on each synoptic, we enter the main control panel of the plant:

it contains the TCC tool interface only if we are qualified as an expert user by the TELEMAC
Administrator.



5 TCC Interface
A picture of the TCC panel is shown in Figure 31:

Figure 31: The TCC remote interface

The panel isdivided into four parts:

5.1 The TELEMAC database interface

Figure 32 : The databaseinterface

This control (Figure 32) allows us to view all the remote TELEMAC tables stored in the TCC
server. We can choose the table to view and the max number of rows for page of the table. An
exampleisin Figure 33.



Figure 33.1: An example of the view of the bioprocess variable of the Agralco plant

The buttons in the top of the table in Figure 33.1 are useful to move through the rows of the table
itself of a number rows equal to the record value input in the frame presented in Figure 32 or to
across the whole table to the last or first records (Figure 33.2).

Figure 33.2: Navigation controlsfor the database

5.2 The control panel of the plant
Animage of this panel is shown in Figure 34:

Figure 34 : Control panel of the plant

Through this interface 8 different operations can be processed:



1. SETUP PLANT BUTTON: the panel open through this button alows to establish the
configuration of the plant, that is the variables that are enabled for measurement at the
moment Figure 35). We are able to drop or add all the variable set of the TELEMAC
proj ect.

Figure 35: The setup panel of the plant

2. LEGENDA BUTTON : this panel is only a short view of the TELEMAC variables with
their original name, the unit in which they are measured and other useful information
(Figure 36).

Figure 36 : Thelegenda panel

3. NEW EVENT BUTTON : this panel must be used to send the plant new maintenances
actions.



Figure 37.1: Event panel of TCC interface

Asshown in Figure 37.1, it is necessary to fill the form with some information in addition to
the one that the system automatically reports:
- The equipment involved in the maintenance (heater, pumpl, pump2, etc).
The type of maintenance (calibration, alarm, repair, €tc.).
The suggested or foreseen date for this event.
The start and stop date to define the time window within the maintenance must be
done anyhow. A simple calendar alows us to fill the fields when we push the
Calendar Button. The Figures 37.2 show the panel and an example of the calendar.
The reset button initialises the date fields with the original values.
Other self-explanatory information (Causes, Comment, €etc.).



Figure 37.2: The calendar tofill the data fields

4. MANUAL MEASURE BUTTON : This pandl is used to look for a TELEMAC active
variable of the plant, selected by the measurement method, and eventually erase it from the
database (Figures 38).

Figure 38.1: The manual measure panel

Figure 38.2: theresult of our choices

5. ON/OFF BUTTON : This panel is used to stop the acquisition of a variable value (i.e. in
case of maintenance operations). The consequence of this action is the red background for



the field of this variable in the synoptic of the plant (Figure 39). The state of the variable is
presented by the red/green led and can be changed with aclick on the go button.
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Figure 39 : The on/off panel

6. NEW ACTION BUTTON : this panel is used to sent a new action to the plant (Figures 40)

Figure40.1: Thefirst action panel

We have to fill the field with the name of the equipment involved, the date of the event
itself, its start and stop date.

After we click the next button, a second panel appear and now we have to choice the value
of the new set points of the variables measured by the equipment.
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Figure 40.2: Entering the setpoints

The submit button opens the table with the record of al previous actions sent to the plant
and they are ordered by date (with the last ones in the top) (Figure 40.3). An event that must
still be sent isflagged by N (NO) in the PROCESSED field, while Y (YES) represents a sent
event.

We can also mark as wrong an event with the delete button as show in Figure 40.4 if we

want to cancel the scheduled operation.

Figure 40.3 : Thetablewith all the actions

Figure 40.4 : The cancellation of a wrong action



7. MEASURE BUTTON : This panel must be used to perform the backup of a part of the
measure database table in a clone table to prevent possible lag of the Remote Panel due to
an excessive amount of data (Figure 41).We can first view the measures that will be moved
to the backup table or we can do directly the backup. As usual, we must indicate the time
range inside which the records to be moved fall.

Figure 41: The backup panel

Anyway, we must remember that this operation cancels the measures in the main table and
put this records in the mirror table: we can display data in the TCC interface from both

tables.

8. CONFIG CONTROL BUTTON : This is the panel to change the setting of a Matlab
controller that is in use in the local software at the plant (Figure 42.1).The procedure is

based on two steps.

Figure42.1: The Matlab controller panel

Thefirst step is to fill the form with the name of the Matlab Controller and choose the date
for the control, and the start and stop time within activate and terminate the control.

The second step (Figure 42.2) is to set the controller parameters (params, setpoints, inputs)
that are limited to 5 for each type.



Figure42.2 : The set controller parameter interface

5.3 The calendar control

This web control let us to select the start and stop day within we want to check and display up to
four variables measured with a particular methods (Figure 43.1). The control represents a standard
Gregorian calendar, in which the days are represented in three different colours (Figure 43.2):

Grey colour means that the day isn’t active for the selection (no data available).

Violet colour means that the day is been selected.

Black colour means that the day is active for the selection.

Figure 43.1: Calendar control Figure 43.2

So, in order to establish the time range for the download or the drawing of the data, we must first
push the Time Start Button and after the Time End button and select a day available in black colour
in both cases. Anyway the system automatically provides arange of a week backwards from the last
acquisition time.



There is aso another appearance of the calendar for that web browsers that don’t fully support the
JavaScript technology: a pictureis shown in Figure 21.3.

Figure 43.3: The calendar for browsersother than IE Explorer

The operations are similar to the previous caendar but in a difference appearance. If we use the
Internet Explorer Browser we can change the calendar tool representation by pushing theicon in the
bottom right part of the web page (Figure 43.4).

Figure 43.4: Button for selecting another browser

5.4 The variable/method panel

This form lets us choose the TELEMAC variables available in the current plant in order to draw
them online or download them on to our PC.(Figure 45.1).0f course we have first to choose the
time range in the calendar control.

Figure45.1: Thevariable/method panel.



We have to select the TELEMAC variable from the variable list and then push the insert button to
put it in the input field as shown in Figure 45.2. The same operation must be done for the method

list in which appears only the available methods for the selected variable. The delete and delete all
buttons are useful to erase from the panel wrong choices.

Figure 45.2: The selection of a variable and its method

We can select up to 4 variables to draw a graph for the time period input (Figure 46) by push the

draw button or to view the data as a table by push the table button (Figure 47.1) and after download
themin atxt or csv format (Figure 47.2).

Figure 46: A graph of 4 variablesin a single day



Figure 47.1:A table of data and the download buttons

Figure 47.2: Theformat available for the download

The graphs are drawn using Java technology and so the JRE environment of Sun Microsystems or

the VM Microsoft machine are requested for a correct view of the graphs (internet explorer 6.0 is
provided with VM Machine).

In addition, on the basis of the priorities access, the panel can be provided also with other added
functionalities as shown in the Figure 47.3.
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Figure 47.3: Additional functionalities on the control panel

The webcam button is the same in the synoptic and is available only in the plant where there is a
webcam. The Control Panel button opens another interface to send the plant actuators (pumps,

valves, etc) particular on/off or setting commands (Figure 47.4). This utility is available only if the
TELEMAC administrator gives us the authorization.

Figure 47.4: Control panel interface



The yellow arrow in Figure 47.3 shows the check button to change the recover of data from the
measure table or from the clone backup table.



6 Remote interface
For auser of the TELEMAC remote interface, the panel that is available is shown in Figure 48.1.
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Figure 48.1: The standard user interface for aremote user

In this case we can only plot or download the data . In addition there is a particular account in
which we can only draw a graph and see the webcam frame (if available) as shown in picture 48.2:
Thisisthe demo interface.
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Figure48.2 : The demointerface



6.1 Draw a graph
In Figure 49 we have a graph of two variables.
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Figure49 : The graph applet

When we click and drag the mouse inside the active area (the rectangle in blue in the picture) the
zoom in the graph is available and a red rectangle appears on the picture to indicate the area to
enlarge.

If we ssimply click in the active area, we can recover the value of a variable in function of the time
and with the left and right arrows of the keyboard we can move towards the left or to the right part
of the graph: the X axis reports the time range that we have selected, while the Y -axisthe MAX and
the MIN of the variable's values. The current values of each plotted variable are reported in the
right of the panel with their unit measurements.

When we click on the colour bar in the right part of the panel (red and orange arrow) we focus the
Y axisontherelative plot by changing the MIN and MAX value of the range.

After azoom, when we click on the square button in the bottom left part, the graph is redrawn in its
original size (yellow arrow). If the time range of the plot is less than 14 days the sample time is set
to one minute, otherwise while the sample time is fixed to 1 hour and the values plotted are the
average value for each our.

The dotsin the plot represent a data, while the line is only used to connect two dots.



7 TELEMAC Administrator interface

For the administration of the remote connection, another tool is provided: it that can be reached
through an internet connection in the same way as the TELEMAC remote interface. We have only
to enter adifferent address into the browser (Figure 50).

Figure50: Accessing the administrator interface

Thelogin panel is shown in Figure 51.

Figure51: Login panel for administrator

If we are authorized to access this area, the main panel provides the various operations that can be
done (Figure 52.1).

We can view the list of the actual TELEMAC users logged (Figure 52.2) and their privileges by a
click on the Access Administration link (orange arrow in Figure 52.1). In this panel we can aso
filter the users by role or modify/del ete/view each account (white arrow in Figure 52.2). We can add
anew account for anew user by aclick on the Add Access link (Yellow arrow in Figure 52.1). The
panel is shown in Figure 52.3.

In this interface we can enter several parameters.

1. ACCESS MODE : only the administrator mode can ensure the access to this area of the
TELEMAC project while the user mode has access only to the TELEMAC remote interface
area.

TCC PANEL : this option establishes if the user has access to the TCC remote interface.

AREA COMMAND : this option establishes if the user has access to the Control Panel
interface.
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The other parameters are the persona data about the user.
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Figure52.1: The main administrator interface

Figure52.2: the TELEM AC userspane



Figure52.3: Theform user panel for adding a new account

After we have added a new user, we must decide which TELEMAC plants (Figure 52.4) this user
can access, by the panel that can be open with a click on the Access Plant link in Figure 52.1 (red
arrow).

We can change the status of the access permission for each user by a click on the Modify button
that open the setup panel of the plants (Figure 52.5).

In this interface, we can also establish the role and the priority of the user on each plant. The red or
green cell symbolize the status of access permission (red means deny, green means allow) for the
USer.



Figure52.4 : The accesstothe TELEM AC plants of each user

Figure52.5: The access panel interface



8 Conclusions

This deliverable document has presented the full functionality of the TELEMAC software at both
local and remote levels in the form of a user guide, describing all the features that are available for
monitoring and managing a plant and administering the system. A very wide range of functions is
available to local users, those at the TCC, and remote users connecting by internet. Examples have
been shown based on two real plants and the TELEMAC virtual plant.

The TELEMAC local software allows afull range of actions to be performed by the user, including:
establishing communication with the plant;
handling measurements,
handling other tasks on plant such as maintenance;
managing controllers;
plotting data.

The TCC interface also allows a range of operations on a plant, appropriate to the telecontrollers
who will probably be situated at a different location. Depending on the privileges they may access
the database and take some actions such as adjusting setpoints. There is dso a TELEMAC
administrator interface for setting up users and privileges.

The remote interface, accessible from anywhere in the world over the internet, alows plotting or
download of data.

As well as serving as a user guide, this document is a record of the TELEMAC software
development done within the project in itsfinal form.



