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EOLI Deliverable D8.4 Report on the evaluation and validation of the whole system

Abstract

This deliverable describes the final stage of integration of the EOLI system within the life of the
project. The general approach is outlined: two real physical pilot plants have been used for testing
purposes. Other three plants out of Europe, the IbTech pilot plant in Mexico and the two lab plants
at UU have been logged to the EOLI remote server to test and to demonstrate the potentialities and
capability of the EOLI system in order to integrate the management of data from several plants.
Since this deliverable describes the final version of the EOLI local and remote software, it takes the
form of a user guide to the software, illustrating all the functionalities that has been developed and
implemented. 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 the two pilot plants (ENEA and INRA) was
used as a benchmark to test this requirement.

Remote software connection available from:
http://82.190.245.149/eoli
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Introduction
This deliverable presents a detailed description of the final version of the EOLI software. The

earlier deliverable D8.3, ‘Software main Frame able to integrate and manage the system’, described
the designed architecture and the implementation for the integrated system, developed on the basis
of the specifications produced earlier in the project. As such, it was concerned with the first
functioning EOLI 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, composed by two
different packages, the local software and the remote software, works and how it can directly and
remotely interact with a plant. The present deliverable 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.

Within the project, there are several wastewater treatment plants that are being fitted with the EOLI
system, adapted to their individual needs. These are the project’s integrated systems. Integration
means the setting up and basic testing of the EOLI modules on a SBR plant site, within the
framework - the middleware - that allows them to communicate with each other and with the SBR
process itself. The integration activity involves two real physical plants with the aim of validating
the reliability and customisability of the system: the pilot scale plant at ENEA (Italy), and the pilot
scale plant at INRA (France). These plants have very different characteristics, and thus it is a strong

test for the EOLI approach to be able to integrate them all using the same framework.

The whole integrated system produced at the end of the project is characterised by 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. The experience from the installation, running and
maintenance at two different pilot plants, the ENEA and the INRA ones, 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 order to test and to demonstrate the potentialities and capability of the EOLI system as far as the
data management and integration, other three plants located out of Europe, the IbTech full scale

plant in Mexico and the two lab plants at UU have been logged to the EOLI remote server.
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These plants have to be considered as examples of architectures compliant with the EOLI software
supervision system, equipped with monitoring and control systems built up with off the shelf
solution. This enforces the policy for exploitation and dissemination of the results of the EOLI
project: the software main frame and the whole monitoring and control systems developed provide
general features and capabilities that are customisable to many other types of EOLI compliant

installations.

In this document the two software packages, the local software and the remote software, developed
for the local and remote management of the whole integrated system will be described. The basic
features of these two packages have been the object of the integration and validation activity at the
two pilot plants: they will be presented by way of the description of the graphical 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 a real 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
local software and the remote software, at a plant site, so that to enrol and to integrate it into the

EOLI system.

SPES will produce documentation (handbook and online guide for the users). It is also planned to

have a tutorial/training session with the potential users.

The remote connection to the available plants can be accessed from:

http://82.190.245.149/eoli

The structure of the deliverable follows the sequence reported below.

* Section 1 recalls the basics features of the integrated systems in terms of hardware and software
architecture.

* Section 2 describes the plants that have been integrated. This serves simply as a summary and

for setting the context—for example, to show the diversity that the EOLI system can handle.



EOLI Deliverable D8.4 Report on the evaluation and validation of the whole system

* 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 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 6 presents the TCC Administration tool.

The EOLI Integrated System

The EOLI project is based on the idea that each WWTP is connected to a Remote Server Machine —
located at a remote control centre - in order to upload measured data and alarms and download
control actions. This Remote Server is essentially a supervisor system which implements a
distributed control architecture. It has been chosen to use Internet as the main connection
infrastructure between the Remote Server and each plant; this is because of the flexible, inexpensive

and widespread nature of this medium.

The core, both at the remote control centre and at the local plant, is a database implemented in
MySQL technology and it is used to store all the data gathered (measurements), generated
(commands), transferred and managed by the EOLI system.

At the local plant level, the main frame software is organized in modules. Software modules can be

enrolled into the system to implement features and functionalities.

The EOLI software architecture is based on the client/server technology in which different modules
implemented for different purposes, can share the same resources using a relational database
management system (DBMS) that is introduced to replace the limitations of the file sharing
architecture: the client/server technology is a versatile, message-based and modular infrastructure
that is intended to improve usability, flexibility, interoperability and scalability.

As far as the hardware architecture, in the EOLI project the approach addressed is the development
of a WWTP digital platform designing an embedded electronic main board based on ARM
technology and equipping each sensor and actuator with an embedded electronic slave board
submitted to the main one.

In figure A a schema of the overall architecture of the EOLI system is represented. More details can

be found in the deliverable D8.3.
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The integrated plants

This section presents a summary description of the two pilot plants, the full scale plant and the two

lab plants that have been integrated with the EOLI system during the life of the project.

ENEA

The pilot plant is located sidestream to the Trebbo di Reno municipal WWTP and it is fed on real
sewage drawn after grit removal.

The SBR (Figure B) is installed on a covered trolley; the monitoring and control unit is located in
the near WWTP facility. The pilot SBR has a working volume of 500 L and is equipped with a
mechanical mixer, a variable-flow blower connected to a membrane diffuser, two peristaltic pumps
for influent loading and effluent discharge (flow rate = 6 L/min) and a pump for sludge wastage
(flow rate 1 = L/min); the plant is also equipped with a multi-parameters converter for the on-line
acquisition of pH, DO, ORP and temperature signals.

Each signal is recorded by a multi-function data acquisition card, installed on a PC. A software
application has been developed in LabView 6.1 (National Instruments) to manage data acquisition.
Actuators are controlled by a PLC interfaced to the acquisition card.

850
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Figure B: plant layout of the ENEA-SBR.

Process description
The SBR is operated according to 4 cycles per day. Each cycle is described inFigure C. Each phase
is described here below.
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Figure C: SBR cycle

Fill phase: 100 L of sewage are loaded in the SBR reactor. The loading pump is
activated on a time-base, while level sensors control the pump stopping.

0 Anoxic phase: only the mixer is working, its control is performed on a time-base.

0 Aerobic phase: only the blower is working, its control is performed on a time-base.
Sludge wastage takes place at the end of this phase, its control is performed on a time-
base and the operator sets the phase parameters (pump flow rate and working time) to
obtain the desired sludge age.

o Settle: The settling phase starts and the end of aerobic, its control is performed on a
time-base.

0 Decant: Effluent discharge starts at the end of settling phase, the peristaltic pump is

activated on a time-base, while a level sensor control the pump stopping.

o

Influent quality varied with cycle to cycle. Influent characterisation during peak loads are reported
inTable 1.

Table 1: Peak load influent characterization from October 12th to October 21st

Concentration Standard
Parameter . . Determination method
deviation
(mg/L)
CODt 250-400 - APHA, 1992
CODs 200-350 - APHA, 1992
pH 8.1 0.07 Potentiometric
TSS 135 0.02 APHA, 1992
VSS 30 0.01 APHA, 1992
N-NH4 51.8 10.7 titration
N-NH4 65.4 6.8 spectrophotometer APHA, 1992
TKN 69.8 4.5 APHA, 1992
BOD/COD 0.4-0.7 - APHA, 1992

INRA

The SBR pilot reactor at LBE-INRA (Narbonne, France) has a total working volume of 200 L. It is
equipped with various sensors in order to monitor the process and with the SPES platform that
allows to manage the actuators and to store the data collected both in a local and in a remote
database.

The SBR reactor is capable of operating both organic matter and nitrogen removal under aerobic
and anoxic conditions.

More recently, in addition to the conventional sensors already implemented in the SBR reactor (pH,
DO, redox potential, temperature, sludge level and influent volume/flow), two innovative sensors

9
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developed within EOLI WP3 have been implemented and put into use: the UV sensor and the
TITAAN (see EOLI deliverable D3.2).

The influent alimented to the reactor is prepared by the plant operators usually twice a week and it
is stored in a separate reservoir, where it is kept in agitation at 4 °C to avoid its degradation outside
the plant. As for its composition, the influent is made up of diluted milk serum, to witch is added a
determined quantity of urea so to provide a sufficient amount of nitrogen to perform its removal.
Micronutrients are also added to the feed in order to assure not limiting conditions for nitrifiers
growth.

During the EOLI project experimental activities, the influent contained a charge of COD that was in
the range 3-5 gCODtot/L and a charge of TKN in the range 200-300 mgTKNtot/L. The ratio
COD/N can thus vary between 10 and 25 gCOD/N.

As for the sludge, the average total suspended solids (TSS) content is kept in the range between 4-6
gTSS/L, while the sludge retention time (SRT) is at least 20 days, to avoid an excessive withdrawal
of the autotrophic biomass. The sludge management is operated manually.

As for the process, the pilot SBR operates a single cycle per day, with a variable number of feeding
phases. At t=ty the volume of the reactor is 150 L, then a variable number of cycles fill-anoxic-
aerobic are implemented; at t=tgxp the volume equals to 200 L. After t=tgnp there is a phase of
sedimentation (settle), followed by a phase of effluent withdrawal, in order to restore the reactor at
the initial conditions ( t=tp).

In particular, each cycle implemented between t=t, and t=tgnp is made up of an initial phase of
alimentation, during witch a predetermined amount of influent is added (fill phase), then it follows a
brief anoxic phase (30-60 minutes) and a larger period of aerobic conditions (3.5 — 9 hours). The
ratio time,,oyc/timeaerobic Was varied in the range during the whole experimentation 0.11 to 0.14.

The air flow, during the aerobic phase, is 50 L/min and has also the purpose of mixing up the
volume in the reactor: during the anoxic phase a pulse aeration guarantees the mixing.

A brief phase to evaluate automatically the coefficient of transfer between liquid and gas (Kpa) has
also been implemented in the sequence.

At the INRA the integration process involved:
* the hardware sensors developed within EOLI WP3;
* the supervision algorithms developed within EOLI WP7;
* the optimal control strategies developed within EOLI WPS5.
With respect to WP2 a new simplified model structure for LBE SBR was proposed, evaluated and
validated and some observers were evaluated within WP4. A series of laboratory analysis were
performed on influent samples and on samples withdrawn from the reactor during the reaction
phases. In addition to these off-line analysis, the conventional SBR instrumentation was used by the
operators to follow the processes thanks to the expertise achieved with the daily work on the plant
and the known correlation between process and signals (for instance the detection of the “ammonia
valley” on the pH profile).
In particular we performed the following determinations:
e TSS, VSS, NO,, NOs™ for the validation of TITAAN and UV sensor (WP3);
* (CODsol for the validation of the UV sensor (WP3);
¢ influent CODtot and TKNtot, TSS, VSS, NO,, NOs", KLa for:
o the validation of the supervision algorithm for high load detection (WP7);
o the validation of the controls CS2 and CS3 (WP5);
o the model calibration and validation (WP2).

10
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The Local Software
SPES Gateway is the name chosen for the local software and it is very useful to understand the role

that it has inside the EOLI system: it is the gateway between the hardware components of the
system (embedded electronic boards) and the high level software components running on the local
PC. All the actions (acquisitions and actuations) scheduled by an operator or by a running software
module, pass through it because of it constitutes the lowest level of communication with the plant,

and also for this reason it is considered the LAYERO for the software architecture.

The core of the local software architecture is a MySQL server database implemented at the local
PC. More in general this LAYERO is closely linked with the local MySQL database for the storing
and the loading of the data: all the interactions between the SPES Gateway and the several software
modules that implement the models, the software sensors, the controllers, the FDI and the
supervision, pass through and are managed by this database server used as a media, in terms of data
got or put from and into its tables.

The interaction with the process is implemented sending serial frames from the PC through the
RS232 port to ask for data or to impose commands: these frames are received and parsed —
according to a protocol - by an embedded system (ARM technology based) and immediately
applied to the plant. The communication with the remote database is realized using XML text files
sent to the remote server using Internet as media: a PHP parser that runs in the web server, extract

the data from the XML files and store them in the tables of the remote database.

As far as this LAYERO, it has the role of the Master in the connection and communication flow
with the process: actually the SPES Gateway requests the data to the plant filling the local database,
according to a sample time chosen by the operator, and it applies the actions when they are

scheduled into the same database.

The main tasks of the local software are:
1. Setting the acquisition sample time of the system.
Requesting the data according with the sample time chosen.
Giving a complete access for the hardware configuration.
Appling all the actions that are scheduled by software modules or human operators.

Sending the data to a remote database server in order to store them in the server machine.

AN O i

Enrolling any executable modules in the system giving a full control on it.

11
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7. Manage the local database maintenance automatically: the software erases the acquisitions

older than a time chosen by the local operator (default value is 3 months).

The main window of the software is shown in figure 1.1.

[™ SPES Gateway - Ready - ;IQ'EI

Communication  Configuration  Module  Opkion 7

FEEETEDT L THE D

coM @
Sample IT

[zec]

wEB )
Sample
[sec) | 7200

|@--=M Mok happened |@--=>5 |tme ko next Upload 33:21(m:s) 2

Figure 1.1 — SPES Gateway main interface

In the menu bar (figure 1.2) are contained all the operations that can be implemented in the software.

Communication  Configuration  Module  Opkion 7

Figure 1.2 — menu

In the toolbar (figure 1.3) are presented the quickly references to the main functions.

PEEET&EDRBTL RO

Figure 1.2 — Tool bar

The status bar (figure 1.4) shows the actual status messages of the communication with the ARM
based embedded board (G->M, white arrow in figure 1.1) and with the remote web server (G->S,

yellow arrow in figure 1.1).

|G--=M |SAMPLE_T: KO 11:57:20 1G--=5 |time ko next Upload 112:20(m:s) 2

Figure 1.4 — status bar
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In addiction the state of the communication is shown in a frame into the main window (figure 1.5) in

which is reported the current sample time chosen for the acquisition and for the upload to the

coM @
S ample IT

[zec]

wEB
S ample
[sec) F200

Figure 1.5

remote database, and their relative state (RED led means closed; GREEN led means opened and
correctly operated).

The menu bar (figure 1.6) is composed by four sub-menu:

Communication  Configuration  Module  Opkion 7

Figure 1.6 — menu bar

1. Communication: in this sub-menu We can set up the SPES Gateway communication
interface. The Config, Start and Stop Com are used for the management of RS232 interface
with the hardware embedded components. The WebConfiguration is used for the setup of
the Web parameters. The Minimize option reduces the windows to the system tray while the
Exit item ends the software itself (and represents the only way to close the LAYERO
because the cross button in the upper right side of the interface is disabled, to prevent

unauthorized actions).

|Cu:ummuniu:atiu:un Configur:
Config Com Pt
Skark Cam
Stop Cann
Wieww Cann

W'eb Configuration

Minirmize:

Exxit

2. Configuration: in this sub-menu We can manage: the access’ grants (Manage User Option);

the configuration of the hardware embedded devices at the plant (HW Configuration); view

13
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the current hardware configuration (HW Table); setup the variables measured at the plant

with their methods (Offline Variable, Manage Var/Met, Software Sensor).

[ ™ SPES Gateway - Ready -
Cammunication | Configuration  Madule  Option

*ﬁﬁa Mitbage ser Tz |
Hywy' Configuration
Hw Table

Offline Wariable
Manage Yar ek
Software Sensor

3. Module: in this sub-menu We can find all the functionalities for the configuration of the
software modules to be enrolled and run into the system. We can add, remove, stop and
restart any compiled software modules, and view the history of all the modules that are been

managed by the SPES Gateway (Show Module).

| Module  Option 7
add a Maodule
Femove a fodule

Stop @ule

Show Module

4. Option: sub-menu with the possibility to save or load the configuration main tables of the
plant (Load/Restore Conf Option); check the current indexes of all the tables of the database
server (View Index Table); finally We can establish the number of days after that the
acquired values will be erased from the local database in order to preserve the performance

of the LAYERO (Maintenance Acquisitions)..

| option p7
Load/Festore Conf
YWigw Index Table
Mainkenance Acquisitions

As far as the local software SPES Gateway, an important point must be afford: the access to the

functionalities of the software.

In fact, all the windows and panels can be opened only if the operator has an active account: the
administrator of the SPES Gateway can allow and enable the use of the several features and

functionalities of the system to other users that can enter with their username and password. If an

14
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operator tries the access to a particular functionality of the software, a dialog window appears in

order to enter his own access parameters (figure 1.7).

x
Lger I
Pazzword I

% ok | Cose | 1“

Figure 1.7 - login window

When the operator is correctly identified by the system, He can operate using the functionalities
enabled for his account: after an idle time (ten minutes), the software will request the password

again. Even the LAYERO turning off can be accomplished only after a valid authentication.

When We are logged in, the icon of a yellow key appears in the toolbar; If We click the key We are
immediately log out. If the icon is grey means that no user is logged in (figure 1.8).

BTH R RS Q) BN hhE 2

Figure 1.8 - log out and log in
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Communication Menu : Configure the COM RS232

For the setup of the COM parameters, We use the Config Com Port item inside the Communication

sub-menu or We push the button indicated by the orange rectangle(figure 2.0) .

Com Parameter

Com Port Im vl
Baud Rate |5?‘EDD "I Wiew Com

Pl | Comrmunication . ¢
EEE AL L KN NY-E] Cofy o5
Stop Conm

Figure 2.0

Diata Bits Ig vl W'eb Configurat
Parity IN-:. parity -I Minimize:
Stop Btz |'| vl

Exit

Log

[v LogRS5232 Clear Log |

We can also establish if it must be done logs of the communication

process (files .txt stored in the folder named ComFile located in the

path of the executable of the software) or clear all the logs written

save | Chose | since now.

When We push the Save button, the new parameters will be accepted and also a new Comcfg.cfg

file in the CFG folder will be created with this data.

Communication Menu : Start/Stop COM RS232

| Comnmmunication ., Configur:
Config Com Pt
Skark Cam
Stop Cann
| WiEm o |

W'eb Configuration

Minirmize:

Exxit

To start the COM RS232 We must select the Start Com voice in the sub-menu
(orange rectangle). Obviously to stop the Com, We must select the Stop Com
option available only if the communication is turned on.

The color of the led in the status box change to green and the SPES Gateway

starts the acquisition applying the sample time set by the operator.

In addition the window system tray icon of the software,

. , COM
changes its colour in green. To check the packets that are . ’%

[zec]

exchanged between the ARM based main board and the SPES Gateway, We wee @)

time (figure 2.1).

il % frames exchanged under their hexadecimal format with the relative date and

W can open the View Com Panel (Blue Rectangle) in which are reported all the &ngfle gz

16
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= EY
18:29:23 TX-> A D7 0001 7C J

SAMPLE_TX - NO STX
18:29:2b TX-> Ab DO 00 01 75
18:29:27 TX-> AB DO 00 01 75
18:29:29 TX-> AR DO 00 01 75
DIM_TX - NO 5Tx
Il Start ACQUISITION 1l
18:29:32 TX->ADD3I 040001 0001 01 7E

Figure 2.1 - view RS232 hexadecimal packets

If there is some problems in the communication process, the window system tray icon change the

colour in red and after a fixed number of attempts to recover the communication failed,

I Info GateSPES x|

try recovering the serial communication is to @ RS232 FAULT! Check the state of the Master!

an error dialog appear to warning

about this fault. The only way to

reopen the com RS232.
: Ok
Either at the power on or at the reset of the —l

whole system, or at least of the hardware embedded components, few minutes are needed for the

start up of the system before it is able to properly manage the serial link.
So it is suggested to wait some minutes after the power on or the reset of the system before opening

the serial connection.

Communication Menu:Web Configuration

| Communication ., Configurs - —
Config Cam Part ﬂ**&ryﬁﬁlﬁ;lﬂlﬂmg
Skark Cam
Stop Cann
Views Com

Figure 2.2 web interface

W'eb Configuration

Minimize

Exxit

The panel must be used to set the configuration of the data upload to the remote web server. First of

all We must enable the function by a click on the check box named Enable Auto Server Upload(0).

17
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Panel Server Web x|

% Web Setting

IJse this panel For the setting of internet params.

( [+ Enable &uta Server Upload

Yiou muzt enter the remote FULL PATH

http: e IIu:u:alhu:ustx'euliparsen"parser.|:uh|:u 1
Port number IE':I -
—Setup Time
£2  Update 3
SampleTime |?2EIEI 2EC Changel
pdate Start _
Time: IE : I41 [HH:mm Changel
ANG
SampleTime 120 zEC Changel
Marne Plant Inarbl:unne <
—Log
4
[¥ Enable Log *Web Communication Clear Log
— Intermet Connection
LN € Disllp
LIZEMName
password

phone number I

Foree Hang Up

¥ Enable Remote Command 7

: |

Report on the evaluation and validation of the whole system

The main parameters are:

1.

Remote FULL PATH: this is the
internet address of the script file that
parse the XML file sent by SPES
Gateway in order to recover the data
and insert them in the MySQL remote
database server tables.

Port Number: the remote port number
is fixed and We cannot chose it.

Setup Time: in this section We must
input the start date for the upload, the
sample time for this upload (Update
SampleTime) and the sample time for
the average measurement computation
(AVG SampleTime). Actually not all
the data from the local database are
transferred to the remote database, but a
time based average. This to optimise
the remote transfer of data in terms of
time and speed, in spite of the
characteristics and performances of the
PC used at the plant.

Name Plant: this is the identification
name of the process inside the EOLI
system. This

parameter is very

important and must correctly match the name stored and used in the remote database.

5. Log: We can choose if the software must generate txt files with the data sent to the remote

system (files with an XML format) to be used for test and debug.

6. Internet Connection: the type of connection used by the local PC. In the case of the Dial

Up connection, We must enter also the parameters for the dial connection.

18



EOLI Deliverable D8.4 Report on the evaluation and validation of the whole system

— Internet Connection

[l = .
= LAM & DialUp

LizErnarme andrea. quintaba@libero.it
pazaword 0 [
phone number IEI?EIE?EI:Z?EId

|:> Farce Hang Up |

The Force Hang — Up is used to close immediately all internet outgoing connections (white

arrow).

7. Enable Remote Command: this checkbox must be selected if We want that remote
commands stored into the remote database can be applied to the plant.

8. SAVE button: in order to apply our choices, We must push the save button. It is important
to notice that the system will start to send data to the remote server from this time forward:
for example, if We activate local software for the acquisition at twelve o clock and set the
web parameters only one hour later, the data acquired till there into the local database will
be lost for the remote database because of they will not be uploaded to the remote web
server. The save button must be considered as a reset of the internet communication.
Instead, to change the sample time without restart all the inside counters, we can click the

change button (blue rectangle in the panel).

Important to consider is the Setup Time frame.

— Setup Time T
: ggﬂiﬁ:Time ] .W SEC M
%lifnd;te Start ;]T : ID— . M
J‘;p-;llrnﬁ'u:uleTime : 120 SEC M

1. The Update SampleTime is the sample time for the Upload.
2. The Update Start Time is the starting time for the upload. During the normal operation the
local software registers the time of the last upload, so this parameter must be set only to

reset the internal counters.
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Example:

We choose an Update Start Time equal to 11:00 and an Update SampleTime equal to 7200
seconds (2 hours). Well, at 11:00 o clock the local software will send to the remote server
the XMLUpload and after it will evaluate the time for the next uploading (that is the 11:00 +
2 hours = 13:00). In this way, if the SPES Gateway will be stopped, It anyway will be able

to schedule the time for the upload operation.

1a--=M Mok happened 1G-S |time ko next Upload 119:29(m:s)

In the status bar of the SPES Gateway it is always displayed the time remaining for the next
upload (m:s), so that it is always possible to check if the system is working well.

3. The AVG time is the time period for the measurement average evaluation, and it’s used to
decrease the number of data to send the remote database server without losing information
about the measurement itself: the system, in addiction to the normal acquisitions, execute
the calculation of the average values, and saves them with the method avgonline. When it’s
time to do a new upload, these averages will be sent to the remote database system as data

value.

In order to apply new values without resetting the whole Web configuration, We can push

simply the Change button concerning with the parameter that We want change.

Communication Menu : Minimize

|Cu:ummuniu:atiu:un Configur:
Config Com Pt
Skark Cam
Stop Cann
Wieww Cann

W'eb Configuration

| Minirmize

Exxit

The Minimize item is useful to hide the SPES Gateway main windows from the pc desktop: it can
be opened again by the menu that appears if We click the right button of the mouse over the

software icon in the window system tray.
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Communication Menu : Exit

Report on the evaluation and validation of the whole system

|Cu:ummuniu:atiu:un Configurz

Config Com
Skart Comn

Skap Canm
Mieww Corn

k

Web Configuration

Minirnize

| Exit

The Exit item forces the SPES Gateway to close the communication with the master ARM based

board and the server web, to close all active threads and to free all hold memory. This is the only

way to close the software, as the default cross button of the main window is disabled. Anyway it is

a good practise to close first the COM RS232 and after the software to prevent possible not correct

shutdown procedure.

Configuration Menu: Manage User

Configuration p, Module

Manage Lsel

H'w Configuration
H'w Table

Cffline Yariable
Manage Yar/Mek
Software Sensor

The Manage User panel is accessible only by the
administrator. The panel shows a list of all the
current enabled users and by clicking the Show
button (yellow arrow) We can view their main
data (name, mail, phone, etc).

To modify an existent user We can click the Edit

button (white arrow). If We want remove a

Users Management

% Manage Account

IJse this panel ko enstablish the actor of the plant,
Current Users IAndrea Guirkabd j Show | Edit.. |

11F

Select a uzer and click
the Show Button to view his Data

:> Femone
Cloze |

€ .-’-'«ddl <:j

current user We must choose its name from the list of all users and click the remove button (orange

arrow): a confirm panel will appear in order to check our choice.

Finally, adding a new user is possible through a click on the Add button (green arrow). The Add

User and the Edit panels are shown in figure 3.1.
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zl ﬂ

User Setting User Setting
Use this panel to Add a new user. Use this panel to Add a new user,

Namedctar Paolo Rossi *
I M arnedctor IAndrea Quintaba

Usemame* Ipmssi " . -
FEINAmE Iaqumtaba

Passwaord® Ixm

Mew Password” I

Retvpe Password® Ixm
Fietype Password® I

Phone |123458?8 s |
Address
I Address I
Pricritykd aw* s
|2 (1 High - 2 Law] Frioritytd & |1 {1 High - 2 Low]
Fole* & Uzer  Administrator B
ole  User % Administrator
M ail Ipaolo.mssi@eoli.it Ml I
ai

@ eave the password field empty for no changing@ X .
@l eave the password figld empty for no changing@

Add Close Save I Close

Figure 3.1 add and edit user panel

Particular care has to be taken concerning with the different grants to access the local software. As

We can see in figure 3.2, the

Pricrityhd ax* IE [1 High - 2 Low]

Rale* o Uzer  Administrator

figure 3.2 — different user access

possible roles are administrator and user.
* The administrator is the highest level of access and He can do every actions He wants.
* The user represent the standard access mode to the software. If it has a priorityMax equal to
1, it enables a full access to the system with the exception of the user management panel
(administrator’s exclusive right); a priorityMax 2 (or higher in future releases) means that
the user is not allowed for full access but only for the use of those particular software

modules enabled on the basis of the priority value.
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This panel is used for the configuration of the hardware devices (probes, sensors and actuators) at

the plant.

Configuration %Mudule

Manage Usel

When the panel is opened, the RS232

Hit' Configuration
HW Table

com port is activated in order to recover

e the actual configuration of the plant:

Manage Var/Met

this configuration is stored into the non
Software Sensor

volatile memory of the ARM based
main board and it must be cloned in a table of the MySQL
local database server, in order to match the plant as a
snapshot. This action is the Synchronisation HW<->PC.
This is very important in order to increase the modularity
and customisability of the EOLI system: the SPES Gateway
can be used at any plant without particular problem and in
spite of the number and type of sensors and actuators: the
only thing to take care is that the hardware table match
exactly the configuration of the plant, but this can be done

and checked very quickly using this tool.

After the synchronization and only if the procedure has had
success, We can use all the functionalities of the panel that
can be summarized as below:
1. Synchronize HW<->PC: perform the operation
described above.
2. RS232 Monitor Panel: We can open the dialog
window that traces the communication between PC

and the ARM based main board (figure 2.1).

AU S .

23

Hardware Panel

Xl

Setting Panel
I% Use this panel for the setting of the

equipments,
— COk |
Sincronize Hw < PC -@ 1
|
—%iew COM |
F5232 Moritor Panel | -

—SampleTime

SampleTime Acquisition

— Table Rows

Wiew Hw T able

— Manage Probes

Hardware Sensor Panel

— kanage Actuators

Device Setup Panel

FAULT RS232:RETRY
SYNCROMIZATION!

o]

Cloze

Manage probes: We can set the configuration for the probes of the plant.

Manage Actuators: We can set the configuration for the actuators of the plant.

SampleTime: We open the panel that sets the acquisition sample time of the system.

View HW Table: We open a window that displays the current Hardware Table (figure 4.2).




EOLI Deliverable D8.4 Report on the evaluation and validation of the whole system

When We open the HW Configuration panel, if the acquisition was activate, it is automatically
stopped: in fact this two operations cannot be done at the same time. The white arrow above, show
the message frame for the actions done and for the status of the communication with the main

board.

HW Configuration: SampleTime Acquisition

The panel is shown in figure 4.1.

Update Timing x|

o Sample Time Acquisition
IJse this panel For the setting of
the main time acquisition,

Sampletime Acquizition

I B0 see pdate |

Current Time Update

Cloze

Figure 4.1
The control in the panel shows the sample time in use (the default value is 60 seconds) and We can

change it: the only bond is the minimum value that cannot be under 30 seconds. Clicking the
Update button, the new time is registered and a command with the new value is sent to the main

board, in order to change this parameter.

HW Configuration: Table Rows
This panel is used to have a snapshot of the hardware configuration of the plant (figure 4.2).

=13l x|
row_num description address type wvalue valASCI k idvariahle varType Status
0 MULL 00000A0000000000 O 0000000000000000 O 1.0000 MULL 1 empty
1 Water Temperature [301020000000000 3 0000000000000000  0.0000  1.0000 S0 0 active
2 pH 0301010000000000° 3 0000000000000000  0.0000  1.0000 S 0 active
3 REDO® 0301040100000000 3 0000000000000000 1234566 1.0000 S2 0 active
4 DO Gas [301050000000000 3 0000000000000000  0.0000  1.0000 S3 0 active
i DO Liguid 0301050100000000 3 0000000000000000  0.0000  1.0000 S4 0 active
B Sludge Level 0301030200000000 3 0000000000000000  0.0000  1.0000 S5 0 active
7 co2 0301030300000000 3 0000000000000000  0.0000  1.0000 S6 0 active
g Air Flow Meter 0301030100000000 3 0000000000000000  C0.0000  1.0000 S7 0 active
9 Influent Flow Meter 0301030000000000 3 0000000000000000  0.0000  1.0000 S8 0 active
10 Influent “olume 0302060300000000 1 0000000000000000 O 1.0000 =9 0 active
1 TITAAN Influent Feeding CMD  0302050000000000 1 0000000000000000 O 1.0000 =10 0 active
12 TITAAN Sludge Feeding CMD  0302060700000000 1 0000000000000000 O 1.0000 511 0 active
13 Influent Feeding Purmp Switch 0302070004000000 1 0000000000000000 O 1.0000 512 1 active
14 Influent Feeding Pump Control  030208000A000000 1 0000000000000000 0 1.0000 =13 1 active
15 Influent Cleaning pump 030207010A000000 1 00000000FFFFFFFF 1 1.0000 S14 1 active
16 WithDrawe Valve 030207020A000000 1 0000000000000000 O 1.0000 S15 1 active
17 Sludge Feeding Pump [30207030A000000 1 0000000000000000 O 1.0000 S16 1 active
18 Sludge Cleaning Purnp [30207050A000000 1 0000000000000000 O 1.0000 517 1 active
19 Influent “alve 030207 0604000000 1 0000000000000000 O 1.0000 S18 1 active
20 Air Flow “alvel [30307000A000000 1 00000000FFFFFFFF 1 1.0000 519 1 active
21 Air Flow “alve2 [30207040A000000 1 0000000000000000 O 1.0000 S20 1 active
22 Air Flow Control 030308000A000000 1 0000000000000000 O 1.0000 521 1 active

Figure 4.2 — hardware configuration of the system
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HW Configuration : Manage Probes

Each device or equipment installed at the plant, probes, sensors and actuators, is managed by the
EOLI system in terms of the channel at which it is connected, characterised by a set of
configuration parameters.

We can edit the parameters of a device that is enrolled in the plant or We can add a new device

using one of the channels still available. To add a new probe or sensor

x Figure 4.3

% Probe Setting
Ise this panel For the setting of Probes,

Equip. Mame* -FJ
<news sl
Equip. Mame* | il a el =) Sharth ame® Air Flow Meter —
Ccoz
ShartM arme™ InfF [Max & Charz] I 9 T_ppe” (n]} quuu:l

Influent Flaw Meter

Type” IlN 4-20mé, j Setup Slave *— Influent % alume |-
02 Gas
— Setup Slave * PH
Charnels  |0307030000000000 =] Ehanneks gD ox x
AMNELE
R Ths I 1N I MNEn I

M I':I3 I Im CORD I':“:'

when We select the type (yellow rectangle), the

— SampleTime . . .
Acqistior’tsee) [0 iobal 0 ses channels still available are shown in the Setup Slave
. frame (orange rectangle).
AVGsec) 120 Global [120 SEC ( 8 8 )
St [L/Min In addiction, We can also set the acquisition sample

i el [0.00 time and the average sample time for each device

Max Value 0.00 = | (blue rectangle).

Status® |au:tive j

[~ Digial Meazure
I— The parameter labelled as Digital Measure (brown

rectangle) must be managed with care: actually if We

Mod | HE|D~3E|| Clear I Cloge | check for this option, the equipment will be

considered as a digital device, and this means that
only the change of its value will be upload to the remote server. The average value isn’t computed

for the digital data.
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Example:
The current value for the digital equipment is 100 and the local software sent it to the web server.
After a sample time, We image that the new value is still 100: in the local database, this data will be

inserted, but it will not send the remote server because it is not changed.

Another important parameter is the status (green rectangle) of the equipment that can be:
1. ACTIVE: the device is turn on.
2. DEACTIVE: the device is at the moment turn off (the cause for this may be a maintenance,
for example).
When the status of equipment is set to DEACTIVE, the local software will not request for the

measurement acquisition from it.

Note: if We want change only the name of the device, We can use the pencil button (white arrow in

~

figure 4.3) and edit the new name for the equipment (figure 4.4).

Equipmett Mame* IAir Flaw Control j _ﬂ
Shnrth ame* I.&Fﬂnn Thd 2 B Charsl I 22
Panel Equipment Name =

Equipment Mame I!-’-‘«ir Flaw Control

Update I Close |
Status® Iactive vI = |

Figure 4.4 — Change the name of equipment

The panel provides a frame that shows messages about the result of our actions (figure 4.5).

[~ Digital Measure

I Device updated with success!

tiod | Fieload Clear Cloze

Figure 4.5 - message frame

The changes applied to the hardware equipment configuration are transferred to the ARM based

main board through the RS232 serial link in order to have always the hardware tables synchronized.
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The table button (yellow arrow in figure 4.3) shows the actual configuration of the bioprocess (figure

4.4).
o
id idVariable idType unit min  max sampleTime AVGTime digital nameEquipment shortName
1 50 W2 “C 0.0000 1000000 B0 120 1] Water Ternperature T
2 31 W upH  1.0000 14.0000 60 120 ] pH pH
3 =2 W4 my  0.0000 0.0000 [=in] 120 0 REDOX REDCK
4 =3 Wa % 0.0000 0.0000 60 120 ] 02 Gas 02
5 54 W5 mg/l  0.0000 0.0000 60 120 i DO Liguid Do
6 =5 W3 cm 0.0000 0.0000 G0 120 ] Sludge Level =
7 =6 W3 % 0.0000 0.0000 60 120 ] coz2 pCcoz
g =7 W3 L/Min - 0.0000 0.0000 [=in] 120 0 Air Flow Meter AirEM
9 =8 W3 L/vin 0.0000 0.0000 60 120 ] Influgnt Flow Meter InfF
10 59 B L 0.0000 0.0000 60 120 1 Influent “aolume Inf'o
11 510 e empty 0.0000 0.0000 G0 120 1 TITAAN Influent Feeding CMD - TinfF
12 51 VB empty 0.0000 0.0000 60 120 1 TITAAN Sludge Feeding CMD TSIuF
13 512 W7 MULL 0.0000 0.0000 1] 1] 1] Influent Feeding Purnp Switch  IFPS
14 513 VB MULL 0.0000 0.0000 1] 1] 1] Influent Feeding Purnp Control IFPC
15 514 W7 WULL 0.0000 0.0000 i} i} i} Influent Cleaning purmp InCP
16 518 W7 WULL 0.0000 0.0000 ] ] ] WithDrawe Valve WOWal
17 516 W7 WULL 0.0000 0.0000 ] ] ] Sludge Feeding Pump SFP
18 5817 W7 NULL 0.0000 0.0000 0 0 0 Sludge Cleaning Pump s5CP
19 518 W7 WULL 0.0000 0.0000 ] ] ] Influent “alve Inf'a
20 519 W7 WULL 0.0000 0.0000 i i i Air Flow Walvel AFYal
21 320 W7 WULL 0.0000 0.0000 ] ] ] Ajr Flow Walve2 AFYa2
22 321 K] WULL 0.0000 0.0000 ] ] ] Ajr Flow Control AFCon
23 522 W23 empty 0.0000 0.0000 1] 1] 1] Phase FPhase
25 323 W18 mgd  0.0000 10000.0000 0 ] ] cop cap
30 524 W17 mgd  0.0000 0.0000 i i i NO2 W2
31 528 W18 mgd  0.0000 0.0000 ] ] ] MNO3 NO3

Figure 4.4 — bioprocess configuration

HW Configuration: Manage Actuators

This panel is used for the configuration of the actuators at the plant (figure 5.1).

Panel Actuator

x|

Actuator Setting
Use this panel For the setting of Ackuatars,

7

2ir Flowy Contral

Equipment Mame*

Sharth arne® IAFD:n [tax & Chars) I 22
Type* [OUT 4-20me R

Device Channels

Charnels IDBDBDSDDD.&DDDDDD j
NTw [0 b o3 ofD Joo
Status* Iactive ﬂ iR |

b od | Heloadl Clear I Clogze |

Figure 5.1 — actuators panel

The structure of the dialog window is similar to the probes’ one: We can add a new actuator or edit

an old one in the same way.
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Configuration Menu: Hardware Table

Configuration %Mudule

Manage Lse

L (= i
T O g SO

H' Table

Cffline Variable
Manage \arMek
Software Sensar

Report on the evaluation and validation of the whole system

2 N -" “’3|

This menu item shows the hardware configuration of the plant (figure 4.2). There is also a shortcut in

the software toolbar (red table icon).

Configuration Menu: Offline Variable

Configuration %Mudule

Manage Lse

HW Configuration
HWW Table

Cffline Variable
Manage VariMet
Software Sensar

*¥FEESTED N LEE

This dialog window is used to manage the measurements acquired offline at the plant. The interface

is the same as the online panel: in this case the steps to do are less, because We don’t have to select

any channel to be connected with an hardware equipment or device.

Offline Panel
MHame Equiprment” | {{1yEee

Shorth ame* Ivar1 [tMax & Chars)

Type™ froc =l
Method- | =l
Unit [mo

i Y alue 0.00

b ax Value 0.00 £z |

Mod | Heloadl Clear | Cloze |

x
Name Equipment | =]
ShoName® | (MaxGChars)

e | =l
Methad: | =]
Unit [

Min Value 0.00

E
M ax Walue Q.oo El

[ add | [Fecad | [ Cear | Close |

If We select an equipment already enrolled, We can change its parameters and for edit the name

equipment, We use the pencil button (white arrow).

28



EOLI Deliverable DS8.4 Report on the evaluation and validation of the whole system

Configuration Menu: Manage Var/Met

Configurationy. Module
: [% Panel Methods ﬂ

Manage Lsel

H'w Configuration

HY Table E quipment M ame* Im_l,u:-fflinevar j

Cffline Yariable
[ Manage YariMet | Method® I""'-""""'3“"':'':I-I j

Software Sensor

Current Equipment bMethods:
rymethod %

FEFESLD T T HE D

. . | i |
This panel is used for the management of the I Operation done with suecess!

measurements methods for all the variables acquired.

The dialog window shows the current methods used to Add Elorss

acquire each measurement (blue arrow) and We can add

new methods after we selected the equipment in the panel.

Configuration Menu: Software Sensor

Software Sensor Panel x|

Configuration p, Madule L 3| Manage Software Yariable Panel
Manage Us% ] Ilse this panel Far the software variable of the

plant.

H'w Configuration
H'w Table

Mame Equipment® I j
Cffline Yariable
Manage Yar/Mek S hortM arne® I [Max 5 Charg]

Software Sensor
= ! ™

*$EESTE GRS T |

Min Y alue 0.0a
. _ .
This panel must be used to enrol those variables that | mMaxValue 0.00 EI
will be acquired online but not by an hardware devise I Digial Measure

or equipment linked to the system. These kinds of

measurements are generated by software modules that I

work to compute particular estimations. [ add | [Feboad | [ Cear |  Cose

The structure of the dialog window is similar to the

previous panel.
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Module Menu

| Module Option ¥
Add a Module

Report on the evaluation and validation of the whole system

i This menu contains all the options for the management of the software

Remove a Madule

Stap @ule

Shawe Module

modules that run interacting with the plant through the SPES Gateway. We

can implement four main actions:

1. Add a Module: use this option to enrol a new software module in the SPES Gateway.

2. Remove a Module: use this option to remove a module running under the system.

3. Restart a Module: use this option the start a module that was previously stopped by an

operator.

4. Stop a Module: use this option to stop a running software module.

5. Show a Module: use this option to show the history of the modules enrolled in the system.

Module Menu : Add Module

| Mndulm Dption ¥
Add & Madule
Remove a Madule

Restart Module

1.

» ¥ & &=

The parameters that We must enter in order to add a new compiled software

Name of the module: label that will be used to
identify this module.

Release: release number of the software
module.

ModSQLname: MySQL account that We want
assign to the software module.

Password: the MySQI password We want
assign to the software module.

ChkPassword; control to check the password.
Path: the complete path to the executable file of

the software module We want to enrol in the

system.

Stap Madule
Show Module modules into the EOLI system are:
Add New Module x|
Manage Module Panel
Use this panel to add a module to the software. D)
Mame Module® | 3.
I
Release . ml
I
4,
ModSGLname* - R/
I J—|
Passmward® : < 3.
< 6.
ChkPazzward®
Path ¢ |
fdd Close |
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7. RW: the MySQL privileges that the module will have for its access to the local database.
The window dialog of the Mysql Grant is shown in figure 5.2.

To select the correct path We click on the _| button in order to open the Dialog Window shown in

figure 5.1.

Choose the Module to lunch 2| x|
Cerca i I_}F!eleaseS j - £ ER-

5 pannello Commandi.exe

Miarme file: | A I
Tipa file: IExe Files [ exe] ﬂ Annulla |

™ Apii in zola letiura

4

Figure 5.1 — path to the executable of the module

The Grant Panel shows all the tables of the database and for each one We can select between three
options:

* READ: The module can read the table (query of type SELECT).

e  WRITE: The module can read and write table(query of type INSERT,UPDATE,SELECT).

* EMPTY: The module hasn’t grant for this table.
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x

—Ewvent — Event Equipment

{~ Fead ™ Wdrite "~ Pead ™ wiite
—Action —&ction Equipment

" Fead ™ wirite " Read ™ wirite
— Bioprocesslnfo—————————— — ClagzEvent

" Fead ™ irite " Read  Wiite
— Actar — HwE quiprent

{" Fiead ™ wiite " Read  Write
—Measure Method ——————————— — Software Module

" Fead ™ Wdrite " Fead  wiite
—Measure Tables————— —ariable Type List

" Fead ™ winite " Read  Wiite

Lock Tables
‘ ’7 * No ™ Yes
s soks | ke s |
kK I Reset |

Figure 5.2
The Lock Tables option (green arrow) establishes if the module can lock a table in reading or

writing, useful for the integrity of the data stored in the database server.

We can assign quickly all the read or write grants by a click on the corresponding button (white
arrow).

After that We have successfully add the software module to the system, the SPES Gateway
launches the executable file and add a new status led to the main window that shows the current
status of that module (white arrow in figure 3.3).

[™ SPES Gateway - Ready - =10l x|
Communication  Configuration Module  Option ¥

SPUEE TSR HE L

coM g

Module Command Sample
9 < _——
wes b

Sample
[sec] F200

|-=mM |not happened |@-=5 |Hime to next Upload 118:10(m:s) 4
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Figure 5.3 — main interface with a module enrolled

The SPES Gateway tracks every second the state (turn on or off) of all the software modules that it
has enrolled and change the status led to red if a module is stopped by the operator (white arrow in

figure 5.4).

[™ SPES Gateway - Ready - ]
Communication  Configuration Module  Oplion ¥

¥ HE &N |:5§g“@‘

coM @
Module Command Sample [ &0

[zec) el

wEB (0

Sarnple
Module Synoptic <::| sec] | 7200

e @

|G- [Mot happened [G--»5 [time to next Upload 113:45(m:s) %

Figure 5.4 - main interface with modules enrolled

Module Menu: Remove Module

|MDdUIE Dption ¥

Remove a Maodule :ﬂ * m F

|
[ |
Restart Module | —

Stop odile x|

Show Module
Manage Module Panel
. | IJse this panel to remove a module,

This Option must be used to remove a software

module from the system. The access to this panel

Select the module: IMDdU|E Sunapthic j

e |

and to the others is restricted only to the operators
with correct rights. When We remove a software

module, also its led on the main windows will be

removed.
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Module Menu: Restart Module
Moduly, Cption ¥
i .ﬁ.du:% Module
' Remove a Module | ET‘E E
Restart Module
Stap Madule
Show Module

: : Relaunch Dial X
This option must be used to run a software module b X

Manage Module Panel

previously stopped. The option will be able only if there Use this panel to restart 2 madule.

is a software module to restart.

Select the module: IMDdUIE Synopthic j

cos_|

Module Menu: Stop a Module

| Mn%& Option ¥
¢ Add a Module

Remove a Madule J :ﬂ o m E i

[Pt S S Y, [
T b= L e =a e)

Stop Module

Show Plodule x|

Manage Module Panel
. | IJse this panel ko stop a module,

This dialog window must be use to stop the

running of a selected software module.
g Select the module; IMdeE Syrophic j

Stop I Cancel |

34




EOLI Deliverable DS8.4 Report on the evaluation and validation of the whole system

Module Menu: Show Module

| Mol Option 7 . ,
. The panel shows all the modules that are been enrolled in the system since
. Add a Module
‘' Remove a Module now
P ':"rl-alﬂ- MndU!ﬂ History of the Modules x
Stﬂl:l MDdU|E n*  [MameModule |F'ath |F|e|ease | SOLAccess | status | startDate |StopDate
1|Module Synoptic | D:\Pragetti\Spesgatewapiiersioni 3| ealizynoptic aff Thursday, August 25,
ShDW MDdUlE 2| Module Command | D:A\ProgettihSpesgatewayhy ersioni 1) eali off Thursday, August 25,
3[ Module offline D:4ProgettitSpesgateways\ ersioni 1/ eolioffline off Thursday, August 25, Thursday, August 25,
4[Module D:\Progettit\Spesgatewaysersioni 1| maintenance an ‘Wednesday, August 24, |Wednesday, August 24,
5[Module Command | D:\Progetti\Spesgateway\Wersioni 1/ eali an Tuesday, August 23, 2005 | Tuesday, August 23, 2005
B[ Module Sunoptic. | D:\Progetti\Spesgateway\ersioni 1/ spnoptic aff Tuesday, August 23. 2005 | Tuesday, August 23, 2005
fodule Synopthic | D:\Progetti\Spezgateway\ersioni 1/ synoptic oft Tuesday, August 23, 2005 | Tuesday, August 23, 2005

ok I Cancel

When the SPES Gateway is closed, also all the enrolled modules that run at that moment will be
stopped. In the same way, when the SPES Gateway is restarted all the modules that have the state

on will be launched.

Option Menu
| Opkion p7
LoadFestore Conf

Wiews Index Table
Maintenance Acquisitions

This menu contains some utilities to restore o check the software configuration.

Option Menu: Load/Restore Conf

Dump Panel |

Path Mysql [Chmysg Ehangel configuration tables of the plant in order to recover

With this panel We can save the actual

them in the case of a corruption of the local
Save Conf Tables Save

_ Save |
database server.
_ Load |

Load Conf Tabl Load
oad Conf Tables The file CMTable_conf.cm with the SQL

instructions and queries is stored in the windows

folder of the machine.

Cloze |
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Option Menu: View Index table

x
Tk | Index [|= 0K I The panel shows the last indexes of the records

?52’:’1? in the database tables sent the remote database

W1[FH]

W2 Temperature)
WA 4-20md)
WA[ORP[Redox))
Wh[DO)
YE[Digital nput]
WEOMAOFF]
WAOUT 4-20md)
WI[0-54)
WOHW]

W11 [V olurme]
W25V
W1IME5]
W14[T55]

Y15(C0O0)
WARITOA

Cancel

server with the XML upload file. This
information may be useful to check the right

operation of the local software.

oDOoooooDoooOoooo0O oD = wo

Option Menu: Maintenance Acquisitions

Maintenance Acquisitions El

Maintenance Acquisition

Use this panel For the acquisition days over that the software will begin to erase the
erase days,

The panel must be used to setup the number of

acquired values..

Mumber of Days IE":|

Cancel | Example:

We have chosen a number of days equal to 90.

For instance: today is the 20" of September.
Every day at 2:00 o’ clock a.m., the software erases all the measurements which are older than 90
days from today, that is from the 19™ of June backwards. Therefore in the database, We have
always the last three months of measurements, without a loss of software performances.. Of course,

this time window can be set to be compliant with the PC resources.
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The Remote Software

The EOLI remote interface is available only if the user is provided with an Internet Browser such as
Microsoft Internet Explorer , Mozilla, Netscape, Firefox and obviously with an internet connection.
These only are the tools necessary for the connection to the remote interface.

First of all, after We opened our favourite browser, We fill the address bar with the URL of the

)

V
Indirizza |&] http:/52.190.245.149eoli] ~| Eva

EOLI server as It’s shown in figure 1 and then We push the go button:

figure 1 : url bar in Microsoft Internet Explorer

The first page of the EOLI server is the login page in figure 2 :

EQLI PROJECT

PASSWORD

figure 2. admittance panel

We have to fill the userid and password fields with a valid account in order to enter in the site, and
only the EOLI administrator is able to give these grants for the access. Anyhow a special account
for a demo visit with a userid and a password both equal to demo is active.

If We use wrong login parameters, the system warns us with a different panel for an unauthorized

attempt (figure 3), and We can try the access again.

NO REGISTERED USER
ACCESS DENIED
PASSWORD

figure 3 : unauthorized panel

After We succeeded in the login, We can choose which plant We want to check: the available plants
depend on the grants of access the EOLI Administrator assigned for our login account: in figure 4

We have an example of the main panel look for two users with different grants for the access:
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. =
EOLI Project
Monday, 08 August 2005 User: Andrea Quintaba
AVAILABLE BIOPROCESSES
PLANTS STATUS
FLORA Show Synoptic ao
MANOLO | _ stowSynopre | | QD
narhonne Show Synoptic Cm
webbo | StowSynopre | | QD
TINAM Show Synoptic Cm
weboldtelemac MI aD
SP.ES s.cp.a, Socets Progettazions Elsttronica = Software
77777 |
figure 4.1 : a full access to all plants
. E
EOLI Project
Monday, 08 August 2005 User: Paclo Ratini
AVAILABLE BIOPROCESSES
PLANTS STATUS
FLORA Not availahle! ao
MANOLO Not availahle! ao
narbowne | __ ShowSynopre | | QD
trebho Mot available! ao
UNAM Not availahle! ao
weholdtelemac Show Synoptic an

S.P.ES s.cp.a, Socets Progettszions Elettronica = Software

figure 4.2: a limited access to some plants

We can enter in the synoptic of one of the available plant with a click on the relative button(figure 5):

AVAILABLE BIOPROCESSES

PLANTS '/S\TP;TUS
FLORA Show Synoptic r"/ (i
MMANOLO Show Synoptic | an
narhonne Show Synoptic | an

figure 5 : the panel to enter a synoptic
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The synoptic present a schema of the devices and probes really in use at the selected plant with the

representation of the last available data acquired. In the pictures 6 , examples of the structure of a

synoptic are presented:

= Current Phase: Settle
0.00 influent
<— Sludge level sensor ]
H DO liguid
Enter Panel | Ohga p‘ D“ Lo
0.00 ! 0.00
M CO2 analyzer Air |g_gg @7 Influent flow
sampler [ input 1 meter
_Home | L — i 000
0.00 000 | :
v
——D‘Q— EV effluent
I _
EEH— OoRP
Temp. Pt 100 +—— [ [1234886.
[o0 ! :
| input ‘
oy
Valve for manual sludge — Y @ _
purge > [input -
— Influent pump
0.0 I
*
—| Air flow meter
Compressed air
Last Acquisition: Wed Jul 27 13:03:00 UTC+0200 2005 s T | l-lﬂ_

picture 6.1 : Narbonne pilot plant synoptic with the location of probes and device
Last Acqusition: Mon Jul 18 1/ Lb:UD UTC-HIZUY ZUUD

Titaan
— 4
ORP pH Mixer DO
Y A F'y
Enter Fanel |
0.00 [7.02 BE
0.00
_fome | [712
Temp.<+—— {0
I'l 3.89 EY Effluent
—— i
o
o o
o B Dz o® Oo ‘o
I - 1
Cwrrent Phase: unknown @Air flow Titaan
CE

figure 6.2 : Trebbo pilot plant synoptic
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The synoptic provides several control objects (text fields and leds) that displays the last available
value of variables and the actual state of the actuators (GREEN: opened/activated ; RED:
closed/deactivated): if We click on the control the graph of the variable during the last 8 days is
shown as presented in the figures 7:

| | [ ] == -
: | input |o
e Influent pump
0.0 i
* il
——|  Air flow meter i

Compressed air

- e @)

figure 7.1 : a particular of the Narbonne synoptic

narbonne
Yariable: ‘ pCcO2 | Method: ‘ online ||
Time start: | 20/07 /2005 Time end: | 28/07 /2005 Day: | 9
£.409,19
Diate: 25 Jul
" Tirre: 09:29
L]
pCO2/online:
5.0z0.92 2.289,60 %
3 560 66
2.081,39
L,
522,13
25Jul 25Jul 25Jul 25 Jul 2SJul 25Jul 25 Jul 26 Jul  26Jul 26 Jul 26 Jul
10:00  42:00 1400 1600 48:00 20:00 2200 0000 0200 0400 0800

picture 7.2 : the graph that appear when We click the input text in figure 7.1

This option isn’t always active: in fact if the text field backcolor is red, this means that the

probe/device linked to the variable isn’t engaged. Figure 7.3 show this particular case.
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Temp. Pt 100

-

figure 7.3 . possible view of the synoptic

Clicking the Enter Panel button at the synoptic, We enter the main control panel of the plant that
contains the TCC, the COMMAND, the DRAWING and the TABLE functionalities: according

with the grants of our own access account We are qualified or not for the opening of each single

functionality mentioned above.

Main Interface

A picture of the main interface of the system is shown in figure 8.1:

EOLI Project

Tuesday, 09 August 2005 Synoptic webho User: Andrea Quintaba

List List
Time start Timne end
June E N EE e AN = Variable pethod op
BEHEDFHTAAN Insenl | Insert | Deleta
Elettrovalvola Scar. Influente |”59n| | Insert | Delete
Eletrovalvolal
Tog 8101112 Eletrovalvola? Insenl | Insert | Deleta
13 14 15 16 17 18 19 Eletirovakolad
Fase Insenl | Insert | Delete
20 021 22 23 24 25 26 ORP ﬂ
Delets All Delats All
27 28
Draw | TCC | oMD | Table |

S.PES s.cp.a Societd Progettazione Elettronica & Softwars

figure 8.1 : Main Tool Interface

The access to the various functionalities is provided by the buttons indicated by the yellow arrow

and shown in a zoom view in the picture 8.2 and 8.3:
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Delete Al | Delete Al |

Ciranm TCC ChAD Tahle

figure 8.2 : view of the command buttons of Main Tool Interface

Delete All | Delete All |

Diramy

figure 8.3 : view of the command buttons of Main Tool Interface

The remote operator is provided with as many buttons as many functionalities are enabled for his
account as presented in figure 8.2 : each button opens an interface to interact with the plant.

1. DRAW BUTTON: Draw a new graph of the measurements.

2. TCC BUTTON: Open the Telemonitoring Control Center.

3. CMD BUTTON: Open the command dialog interface.

4. TABLE BUTTON: download the data of the measurements

The Calendar Control This web control let us to select the start and stop day in which We want to
check the data of up to four variables measured each with its own method (figure 9.1). The control
represents a standard Gregorian calendar, in which the days are shown in three different colours
(figure 9.4):

* Grey colour means that the day isn’t active for the selection.

* Violet colour means that the day has been selected.

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

[ cotendar |

Time start Tirme end
July - |2005 +|
February =
hdarch Mo Tu We Th Fr Sa 5Su
Aparil
by
T F8 9 10 11
s ' 19 16 17
uQus
Septamber 22 23 24 12 113
October
Mowember |
December

figure 9.1 figure 9.2
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In order to establish the time range for the download or to draw the data, We must first push the
Time Start Button and after The Time End Button and select the day among those available in a
black colour in both case. Anyway, the system chooses automatically a range of a week
backwards from the time of the last acquisition.

There is also another appearance of the calendar for those web browsers that don’t fully support

the JavaScript technology: a picture is shown in figure 9.3.

Time Start Database

2005-07-11 10:07:00

Calendar

startDate

[ Juty =] |20 =] |2005 =]
stopDate
[ Juby =] |27 =] |2005 =]

Time Stop Database
2005-07-27 11:03:00

figure 9.3 the calendar for browsers different from IE explorer

The mode of operation is similar to the previous calendar but in a difference appearance. If We
use the Internet Explorer Browser, We can change the appearance of the calendar pushing the

icon in the bottom right part of the web page (figure 9.4).

N

figure 9.4

The Variable/Method Panel This form lets us to browse the variables available in the current
plant, in order to draw online or download in our PC their values.(figure 10.1).0f course We

have first to choose the time range in the calendar control.
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Variable Method
List List

glcr) glow valve 2l Variabie Method Op
oD Insert o0 Ignline Insertl Dielate |
DO Liguid

Influent ning pump Insert {inCP |0n|ine Insertl Delete |
Influent Feeding Pump Control

Influent Feeding Purmp Switch Insert | | Insertl Delete |
Influent Flow keter

Influent Yake ﬂl I ﬂl %l
Influent Volume = Delete All_| Delete All_|

Draw | TcC | cwD | Table |

figure 10.1 : the variable/method panel.

We have to select the variable from the variable’s list and after push the Insert button to put it
in the input field as it’s shown in figure 10.2. The same operation must be done for the method’s
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 the results of our choices.

i - online
Air Flow Control Variable Mothod op
Air Flow Valvel AirFhd I Insert | Cielete I
Air Flow Valve?
co? Insertl I Insert | Celete I
CoD
DO Liguid Insett I I Insert | Cielete I
Influent Cleaning purnp _l— l—
Irfluent Feeding Purmp Contral jnser Insert | Delste I
Influent Feeding Pump Switch = Delete All | Delete Al |

picture 10.2: the selection of a variable and his method

We can select up to 4 variables to obtain pushing the Draw button the graph referred to the
time period selected (figure 10.3) or view the data as a table pushing the Table button (figure 8.2)
with the option of downloading them in a txt or csv format (figure 10.5).

The Draw/Table Panel:

ENEA plant

‘Vanab\e‘ | tempDig - tempDig - tempIn - ch4Gas ‘Tahle of Measure |M9thud: ‘ online - onlinel - online - online

Time start: | 12/11/2004 \ Time end: | 12/11/2004 Day: | 1

6485

Dete: 12 How
Tine: 1251
—
tempDigion:
.39 3r0a°C

tempDig/autol:
P R e e | | T02°C

tempinion:
18,07 °C

2103

1,00
1ZMoy  1ZMov  1ZMNov 1ZMow  1ZMov 1ZMov  1ZMoy 12 Moy 12 Mow
0900 1000 1400 1200 1800 1400 4500 1800 1700

] )

figure 10.3: the graph of 4 variables in a single day
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narbonne

wariable: | DO - REDOX

Method: | online - online

Time start: | 22/09/2005

Time end: | 23/09/2005

Day: | 2

Office 2000
a,

Office XP @

Date DO REDOX
2005-09-22 00:01.00 3658 50967
2005-09-22 00:03:00 3371 54.192
2005-09-22 00:05:00 3.406 56.891
2005-08-22 00:07.00 4.041 59.622
2005-08-22 00:09:00 3.675 61.390
2005-08-22 00:11.00 3.837 64.293
2005-02-22 00:13:00 3.877 66.598
2005-02-22 00:1500 4.150 69,186
2005-09-22 00:17.00 4.327 72182
2005-09-22 00:12:00 4.688 74424
2005-09-22 00:21.00 5.019 78.133
2005-08-22 00:23.00 5.334 80.307
2005-08-22 00:25:00 5.767 84.204

figure 10.4:the table of data and the download buttons

[P data_plant.tat - Blocco note

Fle Modfica Formato Visuslizza 7

=1olx]

2004 -11-12
2004-11-12
2004 -11-12
2004-11-12
2004-11-12
2004 -11-12
2004-11-12
2004-11-12
2004 -11-12

2004-11-12
Ll

For data downloading,We must select the file format and click the relative

ATE TempDigson
00:00: D

temphig/autol  tempIn/on
36,6952 36,6743 17,379
36,6378 36,6743 17,3213
36,6052 36,6168 17,3213
36,6052 36,5502 17,3213
36,6378 36,5017 17,2635
36,6378 36,4442 17,3213
36,7527 36,3867 17,2635
36,6378 36,3202 17,2635
36,5803 36,2717 17,2635
36,5803 36,2717 17,2635
36,5803 36,1566 17,2057
36,6378 36,0801 17,2057
36,5225 36,0415 17,2057
36,4655 35,984
36,5803 35,9265 17,2057
36,5225 35,860

o
3
]
It
w
@
o
o
z
-
o
N
=1
%
OO0 0EO00000000000000000000000000

36,5803 36,3292 17,3213

in figure 10.4).

The txt file format use ‘tab spaced’ columns and ‘line feed’ rows as separators for the values.

chdGas,/on ﬂ

14071

5

5

7
8
]

| A | B c
|DATE vfaDigfon

9/10/2004 20.01 -1.25
9/10/2004 20.16 -1.25
1291052004 20.31 125
| 2511042004 20.45 0
| 29/10/2004 21.01 -1.25
| 02A11/2004 B.46 -1.25
| 0241142004 7.01 -1.25
| 031172004 6.31 -1.25
0| 03A11/2004 6.46 -1.25
| 0341172004 7.01 -1.25
2| 03A11/2004 716 -1.25
13| 031142004 7.31 -1.25
| 04711/2004 7.16 -1.25
| 0471142004 7.31 -1.25
6| 05A11/2004 6.46 0
7| 08/1172004 7.01 0
| 0571172004 7.31 -1.25
-1.25

1| 06/11/2004 7.31

figure 10.5: the format available for the download

icon (orange arrow

The data plot functionality is implemented using java technology and so the JRE environment

of SUN Microsystems or the JVM Microsoft machine are requested for a correct view of the

drawing (internet explorer 6.0 is already provided of JVM Machine).

In picture 11.1 it is presented a graph of two variables.
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7 http://192.107.60.40 - Grafh of acetateDig acetateln - Microsoft lorer 101 x|
Virtual Plant
|Variab|e: | acetateDig - acetatelIn |Table of Measure |Meth0d: | online - online
Time start: | 04/11/2004 | Time end; | 11/11/2004 | Day: | 8
2 G
Diate: 4 Hovw
me: oo:00
[ rrrrr—————
acetateDigion:
172
acetateln/on:
082
0,08
I
1,00
4 How 8 Mow G Now T How 2 Mo 9 How A0 Now 11 Mow 12 Now
0000 00:00 00:00 00:00 00:00 0000 0000 0000 00:00
Al | )
= i T T T
@j Applet Graphapplet started | | | | | |4 Internet A

figure 11.1 : the graph applet

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

We can recover the value of a variable versus the time simply wit a click in the active area
while with the left and right arrows of the keyboard We can move towards the left or the right
side of the graph: the X axis reports the time range that we have selected, while the Y-axis the
MAX and the MIN of the graph. The selected value of each plotted variables is reported in the
right side of the panel with its measurement unit.

When We click on the colour bar in the right side of the panel (red and orange arrow) We focus
the Y axis on the relative plot by the way of the change in the MIN and MAX value of the
range.

When We click on the square button in the bottom left part, the graph is redraw in his original
size (yellow arrow). Automatically if the selected time range of the plot is lower than 14 days
the sample time is set to one minute otherwise it is fixed to 1 hour and the value plotted for the
variable selected is the average one.

The dots in the plot symbolized a data, while the thin line is only used to connect two dots.
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The Command Panel: When We push the CMD BUTTON, the Manual Command panel is
opened as shown in figure 12.1.

MANUAL ACTIONS
Auto Panel <:|
ACTITATOR ADDEESE STATE oF

AFCon | 0303080004000000 | @R o, || o; On| Off
o o
o o
o o
FPC | 0302080004000000 | @D oo, | [ o4 On| Off
o o
o o
o o
o o
o o

AFVal 030307000A000000

AFVa2 030207040A4000000

InCF 030207010A000000

IFps 030207000A000000

InfVa 030207060A000000

SCP 030207050A000000

=FP 030207030A000000

WDWal 030207020A000000

Figure 12.1 — command panel

In the command panel are reported all the actuators enrolled for the plant with their main features.

* ACTUATOR: short name of the actuator.

* ADDRESS: hexadecimal address: this information is useful for a quick check of the
hardware configuration .

e STATUS: the last state of the actuator, RED — turn off; GREEN turn on. For the inverter
type equipments it is also reported the last value of the control in terms of percentage vs the
upper range limit.

* OP: the possible commands that We can send to the actuators at the plant. Also in this case
for the inverter type actuators it is possible to choose the percentage of the control value

imposed.

In addiction, We can open the Auto Command Panel, through a click on the link shown by the
green arrow in figure 12.1: the new panel is shown in the figure 12.2. This panel is used to send

scheduled commands and actions to the plant: in fact, here We have to select the start and stop date
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and time of the new action, in addiction with the state of the actuator. This operation is allowed for

all the actuators currently enrolled at the plant.

SCHEDULED ACTIONS

Manual Fanegl

ACTUATOR

| Choosef/Change an Actuator j

Influent Cleaning pump

Plant Time: Monday, August 08 2005 | 15:47:43

GMT startDate o5 - o8 - oz Reset| [io .fon . [ Reset|
GMT stopDate [2005 - [o8 . [og  Reset| [o3 . [59 . [59  Reset|

ACTITATOR ADDRESS STATUS op
InCP 030207010A000000 ey on| of

Figure 12.2 — the auto command panel

Is important to remember, that all this command and actions remotely scheduled are sent to the
plant only when the local software (the SPES Gateway) opens a new connection with the remote
server for the download of the data: so if the local operator has scheduled the upload every hour, the

new commands that remote expert has scheduled now will be communicate with a maximum time

lag of a hour!
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The TCC Panel:
A picture of the panel is shown in figure 13.1.

narbonne

Phase Panel

Bioprocess Conf

]
S SPES v

YOUR TECHNOLOGY PARTNER
Action SOCIETA DI PROGETTAZIONE ELETTRONICA € SOFTWARE

Figure 13.1 - TCC interface

In the left side, We have the menu bar with all the possible operations that can be done as shown in

figure 13.2.

nharbonne 1. Phase Panel: it is the panel that shows the phase of the SBR
process.
2. Bioprocess Conf: it is the panel that shows the actual
configuration of the plant.

3. Maintenance: it is the panel recording all the maintenances
Fhase Panel |

action applied to the plant.
4. Action: it is the panel that shows all the actions applied to the

Bioprocess Cont | biOpI'OCGSS

kaintenance |

Action |

Figure 13.2
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o Phase Panel

A picture of the panel is shown in figure 13.3.

7} http://82.190.245.149 - TCC Panel - narbonne - Microsoft Internet Explorer o ] B3
narbonne Last Phase: Aerobic
« Prev Aug 2005 Mext »
[Mon |Tue |wed [Thu | Fri |sat |sun
o1 2 Joz foe 05 i o7
oz fos  Jio | 12 B 14
s e hr s 19 20 21
EEE I 26 27 25
29 =0 31
Bioprocess Conf
Phases of 23 August 2005
Maintenance date(GMT) nameActor | Value | Method Phase
23 August 2005,08:30:12 | lecalSoftware | 732547 | online Aerobic
23 August 2005,08:21:12 | localSoftware | 732547 | online Anozic
L‘ 23 August 2003,08:20:12 | localSoftware | 732547 | online Pulsefinoxic
23 August 2005,08:11:12 | lecalSeftware | 732547 | online Anozic
23 August 2005,08:10:12 | localSoftware | 732547 | online PulseAnoxic
23 August 2003,02:01:12 | localSoftware | 732547 | online Anozic =
23 August 2005,08:00:12 | lecalSeftware | 732547 | online PulseAnozic
23 August 2005,07:51:12 | localSoftware | 732547 | online Anozic
23 August 2003,07:50:12 | localSoftware | 732547 | online Pulsednozic
23 August 2005,07:41:12 | lecalSoftware | 732547 | online Anozic
52 hesment SN ATANTD | 1om i | 729887 | i | Do hmoicn |

Figure 13.3 — phase panel

As We can see in the figure above, when We open this panel the phases’ schedule of the current day
are shown, and We can load through the calendar in the upper right corner, the schedule of a

particular day selecting the date by a simple click (view figure 13.4).

# Prey Aug 2005 Mext =

Mon |Tue |Wed | Thu Fri Sat Sun
01 02 03 04 05 05 o7

05 (=] 10 11 12 13 14

15 |6 F% 18 19 20 1

22 23 24 23 26 27 2

29 30 31

Figure 13.4 — calendar
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. Bioprocess Conf

A picture of this panel in shown in figure 13.5.

narbonne Bioprocess Informations

Row nameEquipment shortlName type unit Value Digital | Status
22 | Adir Flow Control AFCon OUT 4-20m4 53 Mo active
8 | Adr Flow Meter AirFhL I 4-20mA LMiin [ 56.2825 o active

Phase Panel -
20 | Adr Flow Valvel AFVal OMN/OFF 1 o active
21 | Air Flow Valvel AFVa2 OMN/OFF na o active
7 |coz pCOZ I 4-20ma % 1164.2787 | No active
5 | DO Liquid DO DO mg/L | 0.0000 MNe active
Maintenance 15 | Influent Cleaning pump InCP ON/OFF na MNe active
14 | Influent Feeding Pump Control | IFPC OUT 4-20ma na MNe active
Action 13 | Influent Feeding Pump Switch IFPS OMN/OFF na Me active
9 | Influent Flow Meter InfEML I 4-20mé LiMin [ 124986 Mo active
18 | Influent Valve Inf\a ON/OFF 30 Mo active
10 | Influent Volume InfVe Digjtal Input L 173 Tes active
4 |02 Gas Q2 DO % 0.1425 Mo active
2 |pH pH PH wpH [ 7.5260 o active
3 | REDOX REDOX ORP(Redox) | mW -128.5848 | No active
18 [ Sludge Cleaning Pump SCP ONI/OFF na o active
17 | Sludge Feeding Pump SFP OMNIOFF 69 o active

Figure 13.5 — bioprocess panel

The purpose of this panel is limited to check the correct status of the plant: actually the table reports
the main parameters of all the devices — sensors and actuators — in use at the plant for the control of
the bioprocess: an expert operator can have an instant snapshot of the system in case he eventually

has to take decisions or to implement some actions.

e Maintenance

The panel reports a simple summary of all the maintenances executed at the plant.

* Action
As for the maintenances, but all the actions done can be viewed divided by date selectable on the

calendar (figure 13.6 and 13.7).
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A A
narbonne Bioprocess Actions
« Prey Aug 2005 Mext »
Mon |Tue |Wed |Thu | Fri [Sat |sun
o 2 oz o+ Jos o8 o7
2 |2 fio [ N E L
= e fir [z Jis o |
Phase Panel
= 2 [ =
Bioprocess Conf

Actions of 23 August 2005

Maintenance date(GMT) ‘ Acts | nameE qui] ‘ StartDate ‘ StopDate | Type ‘ Value

Influent Fi

Figure 13.6 - action panel

Actions of 23 August 2005

date{GMT) ‘ nameActor

nameEquipment ‘ StartDate ‘ StopDate ‘ Type ‘ Value

it Flowr

Figure 13.7 — particular of the action panel
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Administration Interface

For the administration of the remote access, another tool is implemented in terms an internet
connection in the same way of the EOLI remote interface: We have to fill the URL of our browser

with the right address (figure 14.1).

Indirizzo IE http:fflocalbost fecliprivatearea) j a Mai |

figure 14.1

This area is available only under EOLI administrator’s grants and the login panel is shown in figure 14.2.

EOLIFROJECT PRIVATE AREA

USERID PASSWORD

If We are authorized to access this area, the main panel appears with the list of the possible

operations that can be done (figure 14.3).

Wednesday, 10 August 2005 Tser Andrea Quintaba

Access Administration
Add Access
Manhage Plants

Access Plants

! B N[

SFP.ES siarl, Societd Progettazione Elettronica e Software

figure 14.3 : the main administrator interface
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We can view the updated users’ list (figure 14.4) and their access grants by a click on the Access

Administration link (orange arrow in figurel4.3).

Wednesday, 10 August 2005

Tser Andrea (uintaba

Main Panel |

| Add Access |

Apply a filter: | User | Administrator | Mothing |

ALCESS COMMAND TCC
T I sl

2004-11-1218:1925  demo
2005-07-20 18:39:13
2004-04-09 16:32:21 Quintaba

2005-06-04 152350 Ratini

Pitani  Massimiliano

- -

demo ZFE= user
3FE3 user mipirar --E w i
Andrea SFES administrator agquintaba & w @
Paolo SPES user paolo -IEI i [l

First | Prew | IMext | Last

Active Filter: Nothing

figure 14.4: the users panel

In this panel We can also filter the users on the basis of their grants or modify/delete/view each

account (white arrow in figure 28.2).

We can add a new account for a new user by a click on the Add Access link (Yellow arrow in figure

28.1).The panel used to manage this task is shown in figure 28.3.

Wednesday, 10 August 2005 UserAndrea {Juintaba
ain Fanel |
| Access Administration |

ame* demo
Surname * demo
[Partnership SPES I— j
[Username demo
[Password
lAccess Mode  administrator * user
[Email
[Phone
|Address
lArea Command © allow @ deny
TCC Panel © allow @ deny

Password is encrypted! fill only to change

Madify |

figure 14.5 : form user panel for adding a new account
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By the way of this interface We can set several parameters concerning with the access grants

assignment:
1. Access Mode: only the administrator mode can ensure the access to this area, while the user
mode accesses only to the remote interface area.
2. TCC Panel: this option establishes if the user has access to the TCC remote interface.

3. Area Command: this option establishes if the user account has access to the Control Panel

interface.
The other parameters are the personal data of the user.
After that We have added a new user account, We must state which plants, among those logged to
the EOLI system, (figure 14.6) this user can access: this can be done through the panel that can be

open by a click on the Access Plants link in figure 14.3 (green arrow).

‘Wednesday, 10 August 2005 UserAndrea Quintaba

Wain Panel

N I |
]

_ _ _ oc
Quintaba
= Modi
Amlrea _ _ _ . Ify

Ratini Paolo

figure 14.6 : the access to the EOLI plants of each user

We can change the status of access for each user by a click on the Modify button that open the

setup panel of the plant (figure 14.7). Allow option grants the access to the plant selected; the Deny

option block the access to the bioprocess.
In this interface, We can also establish the role and the priority of the user on each plant.

The red or green cell symbolizes the status of access (red means deny, green means allow) for the

user to the particular plant.
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Wednesday, 10 August 2005 TUszer Andrea Quintaba

hain Panel | Access Plant I

\ demo demo [Allow [Deny [  Role [prioriyMax
e e
oS
BTN - -

BTN - =
e [ |
weholdtelemac ~ ol |user = |1

change

figure 14.7 : the access panel interface

Conclusions

This deliverable document has presented the full functionality of the EOLI 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 and remote users connecting by internet.

The EOLI local software allows a full 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 remote 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. There is also an EOLI administrator interface for setting up

users and privileges.

The remote interface, accessible from anywhere in the world over the internet, allows plotting or

download of data.

As well as serving as a user guide, this document is a record of the EOLI software development

done within the project in its final form.
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