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1. Warnings

1.1 Hazard Icons

The following icons are used in this Instruction for Use to point out hazards resulting from the

utilization of the system described.

The documentation must be carefully reviewed where these icons are present.

General icon for DANGER, WARNING, CAUTION or ALERT
This symbol notifies general risk or specific procedures, which if not

{// \ followed correctly, can result in injury of personnel or damage to
. ' equipment.
/,f\\
/ Electrical Shock WARNING icon
/ \\ This symbol notifies a risk of electric shock.
K

Crush WARNING icon
This symbol notifies a risk of a crushing event.

Hot Surface WARNING and CAUTION icon
This symbol notifies a risk of burn or hot surface.

Magnetic field DANGER icon
This symbol notifies a risk linked to magnetic fields.

WARNING Risk of hand entanglement and crush
These symbols notify a risk of hand entanglement.
Red icon is displayed on peristaltic pumps.

Information icon
This symbol is used to highlight useful information, and indicate that
caution should be exercised while working on the system.

SAFETY PRESSURE RELIEF é

PLEASE DO NOT COVER DURING OPERATIONS

CAUTION Do not cover during operations
Safety pressure relief valve output. Do not cover during operations.

/AWARNING

Hazardous voltage inside.
Risk of electric shock.

Di t power before opening.

Saviorioty com e Foorder Na, C20535.0

WARNING Hazardous voltage inside
Risk of electrical shock. Disconnect power before opening the doors.

A\CAUTION

Tip over hazard.
Risk of tipping of the pump.
Do not lean on the pump head.

A
2

©claronaaiety com _waxx Woorer o, G28033.0

CAUTION Tip over hazard
Risk of tipping of the high speed pumps. Do not lean on the pump
head of the accessories.
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/ACAUTION

Surface may be hot insice. || | CAUTION Surface may be hot inside.
Risk of burn. | | Risk of burn. Allow to cool before opening the bag pre-heater.

Allow to cool before opening.

e e e Tearias b EawRT

4\ CAUTION CAUTION Strong magnetic field.
b prahica Pingh Hasardes Interaction with metallic objects may produce Pinch Hazards.

i g Persons with medical implants KEEP BACK 12 in. (30 cm) from the
[ _ STRONG MAGNETIC FIELD. agitator shaft.
A CAUTION
Wiring color differs from tha NFPA 79 Stanaards.
ELECTRIC WIRE COLOR
POWER CIRCUITS AC 0 L
N LIGHT BLUE (RAL 5015
" + BLACK - .
el o CAUTION wiring color differs from the NFPA 79 Standards.
DG CoNTROL GIRCUITS 4 ——L S The electric wire color used in the iCELLis 500+ control system is
G ConTROL GiRcUTs 26 [t DR LU listed on the label and conformed to the IEC 60445.
DC COMTROL CIRCUITS 18V . punm B
Qv | PURPLE
AC CONTROL CIRCUITS ph JRED
N RED
EXTERNAL FOWER SOURCE oRANGE
PROTECTIVE EARTH (PE) GREENAND YELLOW

1.2 Hazard Level

Hazard icons are used in combination with the following danger level indications:

DANGER! Will lead to severe injuries or death
WARNING! May lead to severe injuries or death
CAUTION! May lead to light or moderate injuries

ALERT! May lead to material damage

IMPORTANT! May lead to inconsistency in system utilization

Hazard or information icons may be supplemented with specific description or instructions.
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2. Software Warning Messages

IMPORTANT!
Utilization of iCELLis 500+ bioreactor software must be done only by authorized persons trained to
operate the iCELLis 500+ bioreactor system.

IMPORTANT!
Modification of the iCELLis 500+ bioreactor software configuration settings should only be done by
trained and experienced users with appropriate access level to the system.

ALERT! Risk of damage to the process and/or data!

When using an external keyboard or mouse make sure it is not laying on the bioreactor as it will
impact the measurement of bioreactor weight by load cells and affect other loops cascaded to
the weight.

> P PP

ALERT! Risk of damage to the process and/or equipment!

Heating bioreactor with Temp. 1 or Temp. 2 for reference sensor, in empty and/or non-agitated
bioreactor will result in local overheating of bioreactor shell and/or media and cells.

The temperature control unit (TCU) should be used to preheat the double-jacket when the bioreactor is
empty or when the agitation is stopped.

Starting heating without agitation in bioreactor will trigger a warning message.

ALERT! Risk of damage to data!

Simulation mode allows changes to the state of sensors and actuators or simulating process values.
This mode must never be used during a GMP batch to guarantee data authenticity.

It is the responsibility of the user to ensure appropriate access level to simulation mode.

WARNING! Risk injury to personnel!

In simulation mode the iCELLis 500+ bioreactor system will still activate actuators placed under AUTO
or MANUAL control based on control settings and process values. Make sure your simulation settings
are compatible with equipment use. E.g. No operator interacting with the equipment, no tubing in
peristaltic pumps, etc.

ALERT! Risk of damage to process!
Do not use CLEAN PULSE button during a process as this would damage cells below biomass probe.

ALERT! Risk of damage to process!

Note that setting the polestar module to SETUP mode interrupts all channels measurement (pH1, pH2,
DO1 and DO2) and this will display the last value measured.

Any on-going regulation will continue with the last received value.

> PP P P

ALERT! Risk of damage to the process!
It is recommended to calibrate DO prior to pH to get the most accurate DO reading.
It is particularly the case for 2-points calibration procedure.

>

ALERT! Risk of damage to process!

Incorrect settings of control loops can result in inconsistent behavior of regulations and can impact
process parameters.

Factory settings for PID in the iCELLis 500+ bioreactor have been developed to cover standard
applications. PID settings can be optimized for a specific application, however it will require strong
theoretical knowledge of control loop regulation and time-consuming experimental testing with
iCELLis 500+ bioreactor system before finding stable and optimized parameters.

Control loops settings modification is the user’s responsibility.

WARNING! Risk of injury to personnel and/or damage to equipment!
TCU pump stage has direct impact on pressure in the double-jacket. Special care must be taken when
modifying this parameter.

> >

ALERT! Risk of damage to process!

Incorrect settings in MAINTENANCE menu will lead to inconsistent behavior of hardware elements
and could impact process.

Hardware settings must be changed only by trained persons using reliable reference sensors.
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ALERT! Risk of damage to the equipment/process!
Even though the alarms can be manually suppressed, failure to observe an alarm message could
result in damage to the device.

ALERT! Risk of damage to equipment/data!

Incompatibility between user’s knowledge and granted access level may lead to incorrect use of the
equipment and potential corruption of equipment settings or recorded data.

It is the responsibility of the user to grant access levels to user in accordance with their training

and role.

ALERT! Risk of damage to equipment/data!
Polestar USB key should be in shutdown mode and ejected before shutting down the PC. Shutting
down the PC without ejecting Polestar USB key may cause corruption of the USB key.

ALERT! Risk of damage to data!
SHUTDOWN PC and RESTART PC commands will interrupt data recording by the iCELLis 500+
bioreactor Control System and could affect data authenticity in the frame of GMP batch record.

> PP PP

ALERT! Risk of damage to the process!

Do not change the HMI screen while the calibration of any Polestar sensor is ongoing. There is a risk
that the calibration could not be finished. Wait until the success message for the Polestar calibration
appears.

If the HMI screen is changed during calibration, then the calibration must be performed again.
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3. Preliminary Remarks

This Instructions for Use manual is intended to describe and explain the iCELLis 500+ bioreactor
software functions in standard configuration and general operating conditions.

&
A\

The figures, illustrations, parameters values and settings shown in this document are only examples
and should not be used for a given application. Exact settings are provided through configuration
documents or should be obtained empirically for a specific application.

IMPORTANT!

Utilization of the ICELLis 500+ bioreactor software must only be performed by authorized persons
trained to operate the iCELLis 500+ bioreactor system operation.

The ICELLIs 500+ bioreactor system and software factory settings have been optimized for most
operating conditions. However, users may want to modify or optimize system configuration for a
specific application or environment and this user manual describes configuration parameters
accessible to end users.

A\

&
&

IMPORTANT!

Modification of iCELLis 500+ bioreactor software configuration settings should only be done by
trained and experienced users with appropriate access level to the system.

All the passwords available for the customers are listed in a different document provided by Pall. This
document is the passwords list.

All the information regarding the backup and restoring of the system can be obtained in the ‘Disaster
Recovery Plan’ document, which can be obtained by contacting Pall.

The entire software was validated using a risk based analysis attending the GAMP 5 guidelines. In
case of an update of the developed software, a new software validation of the impacted systems will
be performed, based on a risk analysis, according to the GAMP 5 guidelines.

The software validation is not provided by Pall to the customers. If required by the customer, a
meeting can be arranged, where the original software validation documents can be presented.

This Instruction for Use has been released for the iCELLis 500+ bioreactor software version 1.03
and following versions.
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4. Introduction to the iCELLis 500+ Bioreactor Control System

4.1 Structure of the iCELLis 500+ Bioreactor Control System

The iCELLIs 500+ bioreactor control system is composed of the hardware, or equipment part, and
an industrial computer running with Windows* 10 operating system (OS). The hardware includes
sensors monitoring process values (PV), actuators such as peristaltic pumps, mass flow Control
Systems (MFC), stirrer, heaters and the Programmable Logic Control System (PLC). The PLC
contains an operating program which integrates PVs to calculate actuators state and outputs
(ON/OFF, open/close, speed, ...) to control the process. The industrial computer hosts the
iCELLis 500+ software. Its functions can be divided in 3 modules:

e The Human Machine Interface (HMI) displays process data and equipment parameters on a
touchscreen and allows interactions between users and the supervisory control module. It
also allows creation of reports based on database content;

e The supervisory control module allows control of the PLC at different levels: manual control
of actuators, automatic control through pre-programmed regulation loops and their
parameters or complete automated control sequence through a recipe;

e The data acquisition system archives process data, equipment parameters, actions
performed by users through the HMI and instructions sent by supervisory control module to
the PLC through the process to store them in a secured SQL database for further reporting.

The iCELLIis 500+ software is thus both a HMI and a Supervisory Control and Data Acquisition
(SCADA) software, specifically designed for the iCELLis 500+ bioreactor control system.

Relationships between these components and the rest of the environment are schematically
described in Figure 1.
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Figure 1: Relationship between process, iCELLis 500+ bioreactor control
system hardware, software and operator

4.2 Compatibility with Guidance for Electronic Records and Signatures

Users of the iCELLIis 500+ bioreactor system subjected to current GMP may choose to record and
maintain iCELLis 500+ process information electronically. In this case their computerized systems
must comply with guidelines such as 21 CFR Part 11 in US, or EudraLex vol. 4, Annex 11,

in Europe.

The iCELLIs 500+ bioreactor system has been designed to be compatible with requirements of

these guidelines by:

e Allowing system access to authorized individuals only by use of electronic signatures;
e Recording all process relevant information and audit trail in batch records;
e Insuring data authenticity by use of operational system checks and device checks.

The electronic specifications of the iCELLis 500+ software alone cannot constitute a data
management system. It is the user’s responsibility to integrate the iCELLis system into their own data
management system, to configure signature policy, batch record content etc. and to submit it for

validation by the required authorities.
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5. ICELLis 500+ Bioreactor Software Overview and Operation Principles

5.1 Screen Layout, Status and Navigation

5.1.1 General Layout

The HMI screen layout is composed of 3 main layers (Figure 2): HEADER, WORKING AREA and
FOOTER. The HEADER displays general information about the equipment and process. The
FOOTER is dedicated to navigation and is only accessible when a valid user is logged into the
system. The WORKING AREA populates depending on the menu item selected. When applicable,
the WORKING AREA displays TAB selection and PAGE selection buttons to navigate within a menu
(Figure 2). These areas will be described in the following sections.

30-Jul-2018

15:52:10
»Em

IC500MNV-A-XX
iCELLis 500

Configuration: Maintenance

CALIBRATION

Calibration 2pt.
2PT.SENSORS |~ il b2y

Hardware
parameters

1

|P.1!

Cond. Biomass

Cap. Biomass

TEMP. 1 BIOREACTOR

Temp. 2 BioReactor

Temp. 1 Pre heater

Temp. 2 Pre heater

Temp. TCU

Temp. Filter Heater

Press. DJ

Press. BioReactor

Press. mid. assemb.

Batch 51
e R_manrecipe

Two points calibration

Temp. 1 BioReactor

Achual valug 21.1 °C

Offline
measurement 1

Raw data 1 1.0 =C
Calibrate
0.0 0.0
Offline
measurement 2 Q b
Caib. 2 pt: Walue 2
Raw data 2 2.0 °C
Calibrate
MNew value 21.1 °C
Raw Data
Slape 1.00 MfA
Offset 0.0 °C

Loop tuning

Pre process Events parameters

MAINTENANCE

Controller settil 4

Figure 2: General screen layout — 1) HEADER, 2) TAB selection pane (if applicable),

3) PAGE selection pane (if applicable), 4) FOOTER, 5) WORKING AREA.
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5.1.2 HEADER and System Status

The HEADER is composed of 2 ribbons. The top ribbon displays the following from left to right

(Table 1):

e System information: Date and Time, Bioreactor Name, System ID and software version;
e System and process status, shortcut to active Event;

¢ Batch and Recipe information, shortcut to Recipe: Execution Screen;

o KEYBOARD button, current User logged, LOG IN/OUT button.

Table 1:

HEADER icons and keys descriptions

Icon

Name — Function

11-Oct-2017
04:39:09

DATE AND TIME

Date and time are synchronized with computer’s date and time.
BATTERY PACK icon

This icon indicates the status of the safety battery pack of the
computer allowing correct PC shutdown in case of power failure.

BATCH INFORMATION button
Allows input of user-defined batch information.
Refer to Section 12.1 Editing Run Information for more information.

TCS00OMV-A-XX1
ICELLis 500

SYSTEM VERSION and SYSTEM NAMEPLC and HMI software
versions currently installed on the equipment and computer name of
the industrial PC present inside the iCELLis 500+ machine.

INTERLOCK

STATUS button
When status is different from OK, shortcut to corresponding
events page.

RECIPE SUMMARY button
Shortcut to Recipe: Execution menu.

KEYBOARD button
Calls screen keyboard. Not visible when keyboard is displayed.

ICELLisAD

2L0G OUT

LOGIN button
Allows Login IN or OUT and displays currently logged user name
above button.

MENU bar
Indicates the current WORKING AREA being displayed

||
=

Process: Calibration

PRINT button

Generates a print screen of the current active screen. Print screen is
saved as a PNG file on the hard drive (top icon) or on USB external
storage device (bottom icon).

[? Help

HELP button
Calls the Help menu where the system manual and other helpful
documents can be found.
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The iCELLIis 500+ software automatically detects the connection of storage devices to the computer’s
USB port and selects it for further file saving (print screens or Recipe file export). MAKE SURE NO
EXTERNAL STORAGE DEVICES ARE CONNECTED TO THE SYSTEM DURING STARTUP.

Do not forget to unplug storage devices when not in use.

The top ribbon displays 5 different states depending on ongoing-process and equipment status: OK
(Blue), INTERLOCK (Red), ALARM (Red), HARDWARE (Orange) and WARNING (Orange). The
display priority of the status is as follows:

INTERLOCK > ALARM > HARDWARE > WARNING > OK

When the system status is different from OK, the status message becomes a shortcut for the
corresponding Event page. Events and Alarms are detailed in Section 13: EVENTS: Alarms
and Journal.

The bottom ribbon does not change with state and displays the following from left to right:
e The pathway and name of the current WORKING AREA,;
e PRINT button;
e HELP button.

5.1.3 FOOTER and Navigation in The Menus

The FOOTER layer is dedicated to the navigation of the software menu tabs. It displays the
following from left to right:

e Pall logo, service button, allowing verification of system connections status;

e Parent menu of current navigation location;

e BACK arrow button;

¢ MENU NAVIGATION buttons.

Additional navigation keys can be displayed in the WORKING AREA to display more pages or
separate tags. These keys are detailed in Table 2 together with FOOTER keys.

Table 2: FOOTER and additional navigation keys description

Icon Name — Function

FOOTER

PLC and ESD STATUS indicator

Left side of logo: PLC connection status. Opens PLC connection status box.
Right side of logo: Critical interlock ESD status. Opens Interlock ESD status box.
Refer to section 13.2.4 for further information on PLC connection status and

0®

2 ESD status popup.
hlenu: CURRENT PARENT MENU
PROCESS The previous menu tab.

BACK button
Allows going back to the previous menu tab.

MENU NAVIGATION buttons
Allows navigating within menu tabs.

‘ Tabular view
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WORKING AREA Additional navigation keys

TAB buttons
Allows navigating from tab to tab within a menu or submenu.

SENSOR (P.1) Sensor (p.2)

ectiof PAGE buttons
Allows navigating from page to page within a tab of a menu or submenu.

Cap. Biomass

Temp. 1 BioReactor

TEMP. 2 BIOREACTOR

Fonts and background of navigation keys change when selected:
e MENU NAVIGATION buttons
0 Selected: Black upper case fonts, light grey background.
@ 0 Non-selected: White lower case fonts, dark grey background.
e TAB and PAGE buttons
0 Selected: Dark grey upper case fonts, white background.
o0 Non-selected: Dark grey lower case fonts, grey background.

From the HMI, user can access the following menus:
¢ HOME menu, displaying the summary of sensors
¢ PROCESS menu, dedicated to operations of the equipment during a run;
o RECIPE menu, dedicated to the creation, validation and execution of recipes;
o CONFIGURATION menu, dedicated to equipment settings;
e BATCHDATA menu, dedicated to the creation of batch reports;
o EVENTS menu, dedicated to the management of alarms and other events.

Menus can contain submenus that are displayed in the FOOTER during navigation. When the
browsing reaches a branch with no more submenus it toggles the WORKING AREA. Navigation can
continue through pages and tab selection. The menu hierarchy from the HMI interface to different
submenus is highlighted in Figure 3.
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- Motor
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- Hardware parameters
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Mainte
nance

- General settings
- Default settings
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- Users > Groups
- Parameters > Certificates
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- Recipe Manager security

| Controller
settings

Interlocks
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Warnings

Hardware

All

Events

Logviewer

Figure 3: Tree view of menu and submenus in the iCELLis 500+ bioreactor software

The permanent shortcuts contained in the HEADER and pointing to Events pages and Recipe
menus (see Table 1) are not shown in this tree view.

5.2 Selection Keys and Keyboards

The WORKING AREA layer displays several functional elements requiring selection keys for
value/state selection, numerical input, confirmation and actions. These keys are standardized
across menus and are detailed in Table 3.

Table 3: Selection keys overview

Icon

Name - Function

Standby
(OFF)

STANDBY
(ON)

Action buttons

Used for single step action, application of settings,
confirmation of value, state reset ... Button state will

be either OFF or ON.

Start STOP

No Access Access

Dual toggles button

In these examples ‘STOP’ and ‘Access’ states are

selected.

NO ACCESS [Eteio{ =100 SINGLE SIGNI DUAL SIGN ]

Multiple toggles button

In this example ‘ACCESS’ is the selected state.
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Dropdown list selection key

- Select the white field to roll out selection list and
o select
desired value.
Numerical set-point box
Value with units (N/A if no unit). Value can be
changed by using ‘-’ and ‘+’" buttons (last digit single
step) or by selecting the white field and entering the
value using the screen numerical keypad or external
USB-plugged keyboard. The authorized MIN and
MAX values are indicated on both sides above the

input box.
v Check boxes
\/ Used to enable alarms thresholds. Disable state is
el T unchecked (left icon) and enabled state is checked
(right icon).
Windows OS confirmation keys

Used for actions related to system security e.g.
signature verifications.

Selection keys change when activated:
e Selected, active: white upper case fonts, dark grey background.
e Non-selected, inactive: dark lower case fonts, light grey background.

Some actions require the use of a keyboard, such as entering names and password of signatures
and introducing comments. The touchscreen keyboard appears on screen when the field to be
completed is selected (Figure 4A). The keyboard can also be called with the Keyboard button in the
HEADER. Optionally users can connect an external keyboard through the USB port.

Similarly, numerical set-point boxes automatically pop-up a numerical keypad on the screen when
selected (Figure 4B).

Recipe: Validate recipe

Formula RECIPE
template TEMPLATE

Figure 4: Touchscreen keyboard and numerical keypad on screen — A) Keyboard on recipe
menu screen, B) Numerical keypad after selection of a set-point in an EM dialog box.
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ALERT!

A When using an external keyboard or mouse make sure it is not laying on the bioreactor as it will
impact the measurement of bioreactor weight by load cells and affect other loops cascaded to
the weight.

o With a touchscreen keyboard, external keyboard or touchscreen numerical keypad, make sure you
confirm your entry by pressing ENTER before any other action or your entry will not be validated.

5.3 Start-Up of the System and Login

When switching ON the iCELLis 500+ bioreactor control system the computer automatically starts,
initiates Windows OS and loads the iCELLis 500+ software in full screen mode (Figure 5).

If an interlock or an alarm is active at system startup, the system directly goes to the corresponding
mode and alarm horn can sound. Go to the Events menu to acknowledge the horn and stop sound.

If the computer is ON but the iCELLis 500+ bioreactor HMI is closed, it can be started by selecting
the WindowViewer % icon in the Windows bar. Please note that the software should boot up
automatically during power up. If it does not, wait 5 minutes and then contact the system
administrator/expert.

iCELLis 500

Starting

Figure 5: iCELLis 500+ bioreactor software loading screen

The software will then display the HOME screen.
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Figure 6: HOME screen at equipment start-up (after successful login)

Plaase Enter User MName

Please Enter Password

[ Logln | Cancel ]

Figure 7: LOG IN dialog box

After the iCELLIs 500+ touch screen has been inactive for a certain period of time, it will display the
Home screen and there will be no navigation buttons available on the footer, until a user has logged
in. Only the LOG IN button will be active on the screen.

Use the LOG IN button in the HEADER to open the Login dialog box (Figure 7). Enter the User
Name and Password in the designated fields then select the LOG IN button to confirm or CANCEL
to exit the Log in. The SAFETY MODE button directs User to a password reset window if the
password has expired.

User Name and Password can be obtained and setup by your system administrator. When a user is
logging in for first time, the user will be asked to change their password. For more details about user
management, refer to Section 14 Security, Users and Groups Management.

By default, automatic log out occurs after 10 min without action on the touchscreen. This delay can
be modified in the General Settings in the Control System Settings menu detailed in Section 15.
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6. Process Visualization
6.1 HOME Screen
The HOME screen (Figure 8) is displayed at system start-up, when a user is logged out or when

accessed at the root of the navigation tree via the Home button. After successfully logging in, a user
will see the navigation menu in the footer.

T 4
216 o " 550 M Y550 N oo Yoo
T N T ow Fooom
s 'ress, BioReactor
o % 0.2 mbag
0,00 MLmin "1 kg
P00 NUmin F 1000 kg
-
244 e "ot e
Py PY
101 pFiem 0 RPM L Foogg oo
Legend
High high alarm limit -
T LR
[T —— il il 5.50 N/ 216 °C
Frn(e.ssva\ue SP 7.00 N/A SP 370 oC
|~ Setpoint
—
Pump line Pump speed Pump speed Totalizer 5
Feed In O RPM 0oL pH O RPM OmL
Feed Out O RPM 0oL Inaculum 0 RPM 0L
Drain 0 RPM 0oL Sampling 0 RPM 0oL
Fill O RPM 0oL
| o HoME | Gonfiguration ’ Batchdata

Figure 8: Home screen — 1) Culture main parameters radar chart, 2) Culture parameter
sensor boxes with PVs and units, 3) Display axis with PV (blue), SP (dash grey) and alarm
limits (see legend), 4) Regulation control loops status, 5) Pumps status table.

The HOME screen gives a quick overview of the main culture parameters in the form of a radar
chart displaying PV and SP for these parameters (Figure 8-1). If multiple sensors are available for a
given parameter, the graph displays only the one selected for regulation. The HOME screen also
displays the control loops status (Figure 8-2) and pumps status in the form of a table

(Figure 8-5).

Elements displayed on the HOME screen are not shortcut to other menus or submenus.

Note that Alarms are visible on the HOME screen with colored frame around the parameter box
causing the alarm. For more information about alarms visualization refer to Section 13.1
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6.2 TABULAR VIEW Screen

Navigate to PROCESS: TABULAR VIEW and continue navigation with TAB buttons at the top of the
screen (Figure 9). This menu allows quick visualization of the iCELLis 500+ bioreactor control
system elements through tables grouped in pages by element types:
¢ Equipment modules: shows selected strategies, set points, Process values, etc.
¢ Pumps Heaters: shows information about status of pumps and heaters actuators
¢ Valves Control valves: shows information about status of safety valves and MFC actuators
e Speed Temperature: shows the motor speed and pumps as well as the process values of
the temperature sensors
¢ pH DO Biomass: shows process values of pH, DO and Biomass sensors
o Pressure Weight Flow: shows process values for pressure/weight sensors & flow
measurement of gases
e Calculated Flow Totalizer: shows totalizer values for inlet/outlet pumps

Like the HOME screen, elements displayed in this menu are not active and do not allow any action.
The main purpose of tabular view is to have all process related parameters easily available at
one place.

Process: Tabular view

Eﬁgll:l)’l-l“lvﬁlg Pumps Heaters Valves Control Speed pH DO Pressure Welght Calculated Flow
valves Temperature Biomass Totalizer

Agitation STANDBY
pH 7.20 Ma STANCEY AUTO QK
Temperature 37.0 °C STANCEY ALTD [0/
Inoculum IN/A STANCEY AUTO oK
Feed In 31.0 °C STANCEY AUTO QK
Fill M STANDBY ALTO QK
Feed Out M STANDBY ALTO QK
Drain M STANDBY ALTO QK
Sampling M STANDBY ALTO QK
Gas out M STANDBY ALTO QK
DC regul. 50 % STANDBY ALTO oK

MFE:;L&) CESS Igg?s:ﬁ;?gn Calibration Trending

Figure 9: Tabular view screen, equipment Modules tab
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6.3 Trends

Trending screens offer the possibility to visualize the trends of recorded values of system
parameters. Two trending screens are accessible in the system:
1. TRENDING screen allows selection and display configuration of several parameters
2. SENSOR TREND is a time-fixed trend for a single sensor reached by selecting the sensor to
open the Sensor Configuration (a quick trend).

6.3.1 TRENDING Screen

Navigate to PROCESS: TRENDING. The graph displays time on the x-axis and selected
parameters on the y-axis (Figure 10).

Trends Real time trends Help
Add parameters % Trend duration: 01:00:00.0000000 Down Up
(9/11/2017 1:56:28 PM) 0 RPM
(9/11/2017 2:38:28 PM) 0 RPM & 0 RPM (0 days,|
150
50
450

0

0

0

3 T T T T

11-5ep-2017 13:47:28 \1-5ep-2017 13:59:28 11-5ep-2017 14:11:28 11-5ep-2017 14:23:28 11-Iep-2017 14:35:2 11-5ep-2017 14:47
a 5 i _ 0092 777]
* LOCAL L0 TN ge CETDOTR T FEH:W oo nn-nn-1c -
Tag Mame Description umber  Server Color  Units Minim... Maxim... 10 Address Time Of... Source Tag SourcefServer Value at... Value at... 7
[E AT_01.PV  pH1 POLESTAR: Pro... 1 LOCALH... HfA 5 10 \WICS0ONV-AXX1\In...  0:00:00... 7 7
[ AT_03.PV  DO1 POLESTAR: Pro... 2 LOCALH... % 0 150 \\CS00NV-A-XXI\In...  0:00:00... 50 50
TT_01.PV  Temp. 1 BioReactor:... 3 LOCALH... =C 0 50 \\ICS0ONV-AXX1\In... Q000 . 37 37
[ M_06.5E... Agitation System: In... 4 LOCALH... RPM 0 450 \WICSOONV-A-XKI\IN... .. 0 0
—_ ()
/
[ Delete selected parameter Trend start‘ M Trend end:
Menu
P&ID Calibration TRI
PROCE

Figure 10: TRENDING screen and main functions — 1) ADD PARAMETER button, 2) Trend duration time
selection, 3) Up and Down buttons sliding graph on y-axis, 4) Zoom In or Out on y-axis, 5) X1 axis
(red bar), value (red text) and position button, 6) X2 axis (blue bar), value (blue text) and position button,
7) List of displayed parameters (with X1 and X2 values at right end), 8) DELETE PARAMETER from
trending button, 9) Trend Start time direct setting, 10) Shift between static and live time axis,
11) Change time (backward or forward) on time axis (horizontal), 12) Trend End time direct setting.

A live trend can be viewed by selecting the PLAY button (Figure 10-10). In live-time mode a user
can modify the time axis by selecting a duration between 30 minutes and 2 weeks (Figure 10-2). By
selecting the stop button, the trend will enter static-time mode where it is possible to set the time
axis to ant time range with TREND START/END and +/- buttons (Figure 10-9/11/12).
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Displayed parameters are visible in a list below trending area (Figure 10-7). User can add or remove
a system parameter using the ‘Add parameters’ button (Figure 10-1). The parameter selection
dialog box will open (Figure 11).

Trends Historical trends ml? Help

Parameter selection by bype: Selected parameters list: é

Process values AT 01 Py

pH1POLESTAR Process value
Temperature sensors AT 03 Py
Temp. 2 Pre heater J DO1POLESTAR Process value
TT_01 Py
Temp. 1 BioReactor Process valug
Threshold: | HH Delay: | HH
M_06 SETPOINT
Agitation System Internal setpoint

L

Py PY SIMULATION: | SIM

=

henu: . Sampling A .

Figure 11: Parameter selection dialog box — 1) Parameter type, 2) Parameter family,
3) Parameter component, 4) Parameter data type, 5) Selected parameter list with REMOVE button.

Parameters are sorted by Parameter type > Parameter family > Parameter component. Once the
parameter component has been defined, the user must select one data type among the refined list
proposed and the parameter data is automatically added to the SELECTED PARAMETERS list
(Figure 11-5) and to the trend view. The SELECTED PARAMETERS list provides a quick
description of each parameter. The REMOVE button allows deletion of a parameter from the list and
trend view.

6.3.2 Sensors Trends in Sensor Configuration Box

From the P&ID screen or within the EM dialog box, selecting a sensor box opens the Sensor
Configuration box (Figure 12). This box displays a trend of the sensor process value for the last 5
hours. When enabled, alarms thresholds will also be displayed on the graph. The X and Y axes
cannot be changed.
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Figure 12: Sensor configuration box — 1) Sensor measure trend over last 5 hours,
2) Alarm limits set-point boxes and Enabled checkboxes, 3) Alarms delay set-points.

6.4 Main P&ID

Navigate to PROCESS: P&ID. This screen is a simplified Piping and Instrumentation Diagram
(P&ID) of the iCELLis 500+ bioreactor system (Figure 13). It shows the bioreactor flanked by
actuators and sensors of the system.

On each sides of the screen the Equipment Module (EM) boxes are displayed. EM on the left are
dedicated to flows going IN the bioreactor while EM on the right are dedicated to flows going OUT of
the bioreactor, except for the Agitation and Temperature EM which are also on the right. EM boxes
are linked to the bioreactor by lines that cross sensors, actuators and totalizers related to or
controlled by the EM (except for sensors physically attached to the bioreactor which are displayed
on the top of the screen).
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Figure 13: P&ID screen — 1) iCELLis bioreactor, 2) EM boxes, 3) Sensor boxes,
4) Actuators icons, 5) Flow rates for pump, 6) Flow totalizers of the pump.

Icons and boxes displayed on the P&ID screen show the elements state (ON/OFF, under alarm or
interlock, etc.) and give access to control parameters of the selected element. The main states of
icons and boxes of P&ID screen are detailed in Table 4.

Note that other states can be indicated by the icons on the P&ID screen such as Manual mode,
Simulation mode and Alarms. For more information, refer to the corresponding sections.

Table 4: P&ID icon name and function

Icon states Name - Function
m Equipment Module Box
Equipment Module (EM) name and mode are displayed on top. Selecting this
STANDBY

box will open the corresponding EM dialog box. For more details about EM see
Section 7.1 Equipment Module Box.

Temp. Flter Heater

&)

Sensor box
Sensor box displays the sensor name on top, and process value (PV) with the

50-?_ °C measured unit on the bottom. Selecting this box will open the Sensor
: configuration tab in the related EM dialog box.
P QRPM Pumps o o
é e Pump icons include visualization of pump state, pump direction diagram
- (rounded arrows), pump speed set-point (SP) and pump speed feedback value
5P

(PV in box).
Selecting the icon will open the Actuator configuration tab for the corresponding
EM dialog box.
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P 100 REM

C
3P 100 RPM

Pump OFF = Light grey; Pump ON = Dark grey

-

Valves

Pinch valve (for Base) or solenoid valve (for gas) icons are simple as they only
display the CLOSED/OPEN state indicated by a color shift.

Selecting the icon will open the Actuator configuration tab for the corresponding
EM dialog box.

Valve CLOSED = Light grey; Valve OPEN = Dark grey

Py 0,00 ML/ min
S 0,0 ML rin
P 0,49 NL/min

1.50 M /rmin

1.5 NL/min

) S

MFC

Gas mass flow Control System icon includes visualization of the MFC capacity
utilization (dark fill), flow set-point (SP) and flow process value (PV in box).
Selecting the icon will open the Actuator configuration tab for the corresponding
EM dialog box.

MFC OFF = Light grey; MFC ON = Dark grey + Dark grey filling

P00 S

.SP 37.0°C

Heaters and TCU

This icon is used for heating elements including the TCU; It includes a
visualization of heater state and displays the set-point (SP) in temperature or in
percentage of heating power output (%).

Selecting the icon will open the Actuator configuration tab for the corresponding
EM dialog box.

Heater OFF = Light grey; Heater ON = Dark grey

0 RPM

b

315 RPM

Agitation motor

Agitation motor icon includes visualization of the motor state, motor speed set-
point (SP) and motor speed feedback (PV in box).

Selecting the icon will open the Actuator configuration tab for the corresponding
EM dialog box.

Motor OFF = Light grey; Motor ON = Dark grey
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7. Process Control: Equipment Modules

In the iCELLis 500+ bioreactor control system, regulation loops and regulation cascades are
predefined in the Control Systems and cannot be modified by the User. The EM is a combination of
one or several control loops and actuators sharing the same process sensors and interlocks. Each
actuator or control loop is assigned to one and only one EM. EM can be operated in MANUAL mode
by setting each actuator set-point manually or in AUTO mode by selecting a process value set-point
(such as pH or DO) and a strategy to maintain this set-point. When using the EM in auto mode, the
control loops and actuators are guided by the strategy selected in the EM.

Sensors, actuators and totalizers related to an EM are accessible in the EM dialog box. There are
11 preconfigured Equipment Modules in the iCELLIis 500+ system detailed below.

SAMPLING and INOCULATION EM are also accessible through a dedicated submenu in PROCESS:
SAMPLING INOCULATION.

7.1 Equipment Module Box

EM boxes are visible on the P&ID screen and displays the EM state information. The EM displays
the control mode (AUTO or MANUAL) and if a control is active the EM box displays the applied
strategy and its color shifts from light to dark grey (Figure 14). If an on-going recipe is on hold, the
status will shift to HOLD (H) and will override the auto control mode until the Recipe is resumed.

2
A_ Agitatio. M) Agitation " Agitation ]
STANDBY S—> RPM STANDBY STANDBY
P ZR00 EPM
4
a) b) c) d)

Figure 14: EM box in the P&ID screen — A) EM inactive (STANDBY), B) EM active in AUTO mode, C) EM
active in MANUAL mode, D) EM on hold, 1) EM control mode: automatic = A, manual = M, hold status = H,
2) EM name, 3) EM applied strategy (STANDBY if not active), 4) Control set-points related to applied strategy.

Selection of the EM box in the P&ID screen will open the corresponding EM dialog box.
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7.2 Equipment Module Dialog Box Operation Principles

7.2.1 EM Dialog Box Overview

The EM dialog box displays a simplified P&ID with the same functional element icons and boxes
that are on the main P&ID screen but limited to elements related to the selected EM. Surrounding
the diagram are control and command settings (Figure 15). After changes are

applied to the EM the user must close the dialog box with the EXIT button to return to the main
P&ID screen.

CONTROL Alarms
Equi t module pH Et0Z_PH

P&ID EM MODE

T oo B> e IE
6.3 Kg 'Ne. 10,09 /A
SPORPM 9 COMMAND
|
T 7m0 0 mLjmin Sty
3 L 0.0o0 1400
CO2 regulation 7.20 N/A

000 Hs 2 0,00 ML/ rrin pH setpaint
o N

@

S 0.0 ML/
" 540 NjA
STATUS ADDITIONAL INFORMATION SENSOR SELECTION
O ruo
@ hanual 2,00 NL/rin pH POLESTAR
® Hald Limitstion kokal gas Flove Apply STANDBY
{from DO REGUL)

13 pgteill

Figure 15: Equipment module dialog box structure — 1) EM name, 2) EM tag name,
3) CONTROL page button (displayed), 4) ALARMS page button, 5) Control Loops,
6) EM actuators — opens ACTUATOR CONFIGURATION page, 7) EM sensors — opens SENSOR
CONFIGURATION page, 8) MANUAL/AUTO switch button, 9) EM COMMAND settings,
10) EM status, 11) ADDITIONAL INFORMATION (visible only if applicable),
12) SENSOR SELECTION for reference PV regulation, 13) EM dialog box EXIT button.

Note that the simplified P&ID in the EM dialog box displays both process sensors used as reference
for process control (if applicable) and sensors used to trigger interlocks affecting actuators of the EM.

7.2.2 ACTUATOR CONFIGURATION Tab

When the user directly selects an actuator from the main P&ID screen or from the simplified P&ID in
the EM dialog box, the related ACTUATOR CONFIGURATION tab opens in the EM dialog box
(Figure 16). To operate actuators manually, the user must first put the EM in Manual mode

Figure 15-8).
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] Inoculum Pump Inoculurn Purap (P_03)

COMMAND

STATUS DELAY 6 SIMULATION
Enabled DISABLED
® Auto
@ anual [ Feedback return ]

[ Power on ]

Alarm delay

@ Simulation

@ nterlock <_ﬂ EXIT

Figure 16: Inoculum pump ACTUATOR CONFIGURATION tab — Selected actuator, 2) START/STOP
switch (OPEN/CLOSE for valves), 3) Actuator set-point (Not applicable for valves), 4) Pump direction
button (only for pumps), 5) Actuator alarm feedback delay, 6) Actuator simulation settings,

7) Actuator interlocks list. 8) Close actuator configuration view.

In addition to the actuator settings detailed in the MANUAL control mode section (Section 7.3.2),
the ACTUATOR CONFIGURATION tab gives access to the Actuator Feedback Alarm delay (Figure
16-5; see Section 13.4 EVENTS Parameters), Simulation state settings (Figure 16-6; see Section
7.15 EM SIMULATION Mode) and the list of Interlocks related to the selected actuator (Figure 17).
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Lock Feed-in Pump Lock (P_01_LOCK)

Emergency shutdawn {Critical inkerlock)

High pressure in Bioreactor PT_0Z or sensor Failure {Critical interlock)

High high weight in Bioreackar WT_02 ar communication ervor {(Critical interlock)
. High weight in Bioreactor WT_02 or communication errar

Low lows weeight in Bioreackor WT_02 or commurnication error {Critical interlock)

EXIT

Figure 17: Interlocks list of FEED-IN pump. ‘High weight in bioreactor’ interlock is active

If an actuator is blocked by an interlock and several interlocks exist for this actuator, the interlock list
allows the identification of the active interlock.

7.2.3 SENSOR CONFIGURATION Tab

The SENSOR CONFIGURATION tab (Figure 18) is accessed by selecting a sensor box on the
P&ID screen or in the EM dialog box. The SENSOR CONFIGURATION tab displays a pre-defined
trend of the sensor measurements from the previous 5 hours including visualization of the alarms
thresholds if alarms are enabled. The alarm Limits can be modified in this tab as well as Alarm
Delays. Simulation settings for a sensor are also accessible from this tab (see Section 7.15 EM
SIMULATION Mode).
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Figure 18: Sensor configuration tab in EM dialog box — 1) Sensor auto-trend window over the last 5 hours,
2) Alarm limits set-point and enabling checkbox, 3) Alarm delay set-points, 4) Simulation state settings.

7.3 EM AUTO and MANUAL Control Modes

7.3.1 EM AUTO Control Mode

Equipment Modules can be set to MANUAL or AUTO mode (Figure 15-8). In AUTO mode control
loops and actuators are slaves of the EM. Control loop’s settings entered in the EM COMMAND
field (Figure 15-9) guides the actuators and control loops to achieve the desired set point defined by
selected strategy of EM. The COMMAND settings are composed of a command strategy (dropdown
list) and one or several set-points (numerical inputs). Some EM also have ADDITIONAL
COMMANDS settings or ADDITIONAL INFORMATION displayed (Figure 15-11 & 12). In AUTO
mode the regulation will control the process value. If several sensors are available for measuring
the process value, the user can choose which reference sensor will be used by the control loop
(Figure 15-12).

The command must be confirmed with the APPLY button to start regulation. When the EM is active
(APPLY button active), changing a set-point will be directly applied without further confirmation
unless a signature is required. The EM control is stopped by selecting the STANDBY button and all
actuators and control loops linked to that EM will go to their standby state. AUTO mode strategies
and SP for each EM are detailed in Sections 7.4 to 7.14.

In AUTO control mode, it is still possible to access the ACTUATOR CONFIGURATION tab of
the pumps to set pump direction (Figure 16-4).
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7.3.2 EM MANUAL Control Mode

In MANUAL mode, the user can directly set the output of actuators. To activate manual control, use
the MANUAL/AUTO switch in the corresponding EM dialog box (Figure 19). The EM COMMAND
settings will no longer be available and all actuators and control loops shift to the MANUAL
COMMAND settings, with ‘M’ symbols displayed next to all the actuators and control loop icons
under the specified EM on the P&ID screen (Figure 13-c) and in the EM dialog box (Figure 19) as
well as next to the Control System boxes on the HOME screen.

CONTROL

Alarms

Equipment module DO REGULATION

(M) Air regulation

0,00 ML/min

PV

P

(M D2 regulation

70 %

Py

5P

@ N2 regulation

70 %

Py

=

B 0,00 ML frrin

@
70 %
o o, | % )
>d 5o 2.0 Nl i :

0 %

0 %

STATUS

@ ~uo

@ tanual

@) Hold

.P;f 000 L frmin
o o
>4 %sp 0.0 N /i

# 0,00 ML/rmin

O o
“ %Sp 0.0 ML/ rrin

DO regul.

EM11_DO_REGUL

P&ID EM MODE

DO1 POLESTAR

D02 POLESTAR

i o,
k. 0]% S

EXIT

Figure 19: DO regulation EM in manual mode

After the EM has been set to MANUAL, each actuator’s set-point must be set and activated one by
one. To access the actuator command settings, select the actuator in the EM dialog box or from the
P&ID screen to open the ACTUATOR CONFIGURATION tab (Figure 16).

Each actuator type has specific manual commands detailed in Table 5.

Table 5: Manual commands of all actuators sorted by EM

EM Actuators Manual Command
AGITATION Agitation motor START/STOP
Speed set-point (rpm)
pH Base pump START/STOP
Speed set-point (rpm)
Pump direction (CW/CCW)
Base pinch valve OPEN/CLOSE
CO: valve OPEN/CLOSE
CO2 MFC Flow-rate (NL/min)
TEMPERATURE TCU heater START/STOP
Temperature (°C)
INOCULATION Inoculation pump START/STOP
Speed set-point (rpm)
Pump direction (CW/CCW)
FEED IN Feed IN pump START/STOP
Speed set-point (rpm)
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Media Preheater

Pump direction (CW/CCW)
START/STOP
Temperature (°C)

FILL

Fill pump

START/STOP
Speed set-point (rpm)
Pump direction (CW/CCW)

FEED OUT

Feed Out pump

START/STOP
Speed set-point (rpm)
Pump direction (CW/CCW)

DRAIN

Drain pump

START/STOP
Speed set-point (rpm)
Pump direction (CW/CCW)

SAMPLING

Sampling pump

START/STOP
Speed set-point (rpm)
Pump direction (CW/CCW)

GAS OUT

Filter heater

START/STOP

DO

AIR ,02,N2 valves
AIR, O2,N2 MFCs

OPEN/CLOSE
Flow-rate (NL/min)

7.4 EMO1 - AGITATION

-
CONTROL Alarms - =8

Equipment maodule AGITATION

P&ID

STATUS

O Ao
@ Ivianual
@ Hod

=P 350 RPM

Agitation

EMO1_AGITATION

EM MODE

COMMAND

0 450
@l o |43
Weight BioReactor Speed setpoit

Bl kg

Apply STANDBY
EXIT

Figure 20: Agitation EM dialog box

The AGITATION EM is dedicated to the management of the Agitation motor. It controls only one
actuator, the Agitation motor, and relies on the feedback of the motor speed to control the output. It
is enslaved to the Bioreactor low filling level (minimum weight) interlock which stops the motor if
activated. The main purpose of this interlock is to prevent the agitation motor from running when
there is not enough media present inside the bioreactor.
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Table 6: AGITATION EM AUTO control strategies

Strategy or Set-Points (Unit) Reference Actuators Description
Command Sensors
rpm Speed set-point Motor feedback Agitation motor Sets the motor

(rpm)

Speed agitation

speed to a fixed-
speed set-point

7.5 EMO02 —pH
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Figure 21: pH EM dialog box

The pH EM is dedicated to the control of the culture medium pH in the bioreactor. The pH is
managed by two independent Control Systems: Base control loop (to increase the pH) and CO;
control loop (to lower the pH). Actuators for each control loop share the same reference pH sensor.
There are three strategies available to control the pH: controlling only above, only below or both
above and below the target pH set-point. For each control loop a deadband setting is available to
define a no-action zone. The pH EM is enslaved to the following interlocks:

¢ High bioreactor pressure interlock will shut down CO, and base flows;

e Low gas exhaust temperature interlock will shut down the CO- flow.
e High pressure in the middle assembly interlock will shut down the CO, flow.
¢ High high weight of the bioreactor will stop the base pump.

pH regulation can be based on either of the two sensors: pH before the fixed-bed (pH 1) or
pH after the fixed-bed (pH 2). A slight difference can appear between the two sensors
depending on process kinetics (cell concentration and metabolism) and agitation speed.
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Table 7: pH EM control strategies

Strategy or Set-Points Reference Actuators Description
Command (Unit) Sensors
BASE pH (N/A) pH1 or pH2 Pinch Valve Regulates pH upwards
Base DB (N/A) sensor Base pump when pH goes below SP-
DB
CO2 pH (N/A) pH1 or pH2 CO:2 valve Regulates pH downwards
CO:2 DB (N/A) sensor COz2 MFC when pH goes above
SP+DB
CO2+BASE pH (N/A) pH1 or pH2 Pinch Valve Regulates pH at set-point
Base DB (N/A) sensor Base pump when pH drifts above or
CO2 DB (N/A) CO: valve below SP+/-DBs
CO2 MFC
7.6 EMO3 - TEMPERATURE
CONTROL Alarms = | Temperature
Equiprment module TEMPERATURE EMO3_TEMP
P&ID EM MODE

Temp. 1 BioReactor emp. 2 BioReactor

COMMAND

HEATING

285 “C

Temp. regulation
Py
282 °C
P

280 °C

R Y Y-
STATUS SENSOR SELECTION
0 ruo
@ anual Temperature before fxed bad
@ Hold Temp TCU ) { Apply STANDBY
Temperature heater
EXIT
Figure 22: Temperature EM dialog box
ALERT!

A\

Heating the bioreactor with Temp. 1 or Temp. 2 for reference sensor, in empty and/or non-agitated
bioreactor will result in local overheating of the bioreactor shell and/or media and cells.

Temp. TCU should be used to preheat the Double-Jacket when the bioreactor is empty or when
the agitation is stopped.

Starting heating without agitation in bioreactor will trigger a warning message.

The TEMPERATURE EM is dedicated to the management of fluid circulation and temperature in the
bioreactor double-jacket. There is only one Control System and one actuator (the TCU) for
temperature control, but three reference sensors are available: Temperature 1 Bioreactor (Temp. 1),
Temperature 2 bioreactor (Temp. 2) and Temperature TCU (Temp. TCU). Temp. 1 and Temp. 2 are
equivalent and measure the temperature of the media in the bioreactor. Temp. TCU measures
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temperature of the heating/cooling fluid inside the TCU. Controlling the temperature with the Temp.
TCU will likely result in a lower media temperature in the bioreactor.

The TEMPERATURE EM is enslaved to the following interlocks:
o High pressure in the double-jacket interlock will shut down the TCU,;
¢ High temperature in the bioreactor interlock will shut-down the TCU and the pre-heater;
e High temperature in the TCU interlock will shut-down the TCU.

Table 8: Temperature EM control strategies

Strategy or Set-Points Reference Actuators Description
Command (Unit) Sensors
HEATING Temperature (°C) | Temp. 1 TCU Controls temperature in
BioReactor or bioreactor double-jacket
Temp. 2 based on SP and
BioReactor or reference sensor selected.
Temp. TCU

7.7 EMO0O4 — INOCULUM

Equipment module INOCLULURM

CONTROL

Em04_INOC

P&ID EM MODE

COMMAND
B O RPM
* O
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N
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Kg InocLlation time
STATUS
O Ao
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EXIT

Figure 23: Inoculum EM dialog box

The INOCULATION EM is dedicated to the addition of small volumes to the bioreactor, for example
cell inoculum or virus addition. It controls a small peristaltic pump combined with a potentiometer,
which when selected can quickly be used to adjust the pump speed and is located directly on the
skid next to the inoculation pump. The INOCULUM EM is enslaved to the high bioreactor weight
and high pressure in the bioreactor interlock.

Inoculum pump potentiometer is linear and allows controlling pump speed between 0 rpm and
360 rpm.
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Table 9: Inoculum EM control strategies

Strategy or Set-Points (Unit) Reference Actuators Description

Command Sensors
rpm Pump Speed (rpm) | Pump feedback Inoculum pump Runs pump at fixed
Inoc. Time (s) Timer SP for required
time regardless of
potentiometer
position.

POT _rpm Time out delay (s) | Timer Inoculum pump Allows manual

+ and potentiometer | control of pump
Potentiometer with external
potentiometer
during time-frame
defined by time-out
SP. At the end of
the delay the EM
goes back to
STANDBY.

7.8 EMO5 - FEED IN

Equipment module FEED IN EMOS_FEED_IN

P&ID EM MODE

B Temp. 1 Pre heater §Temp. 2 Pre heater
I ® r o COMMAND
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EXIT

Figure 24: Feed IN EM dialog box

The FEED IN EM is dedicated to media addition to the bioreactor during recirculation or perfusion
operations. It controls a peristaltic pump and a media bag preheater. The process value sensors
are pump speed feedback, and preheater temperature probes (1&2). The FEED IN EM will
modulate flow-rate and heating power based on the selected strategy. It is enslaved to the
following interlocks:

e High and high high bioreactor weight will stop the FEED IN EM;

e High bioreactor pressure will stop the FEED IN EM,;
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o Low Low bioreactor weight will stop the FEED IN EM, if the EM is running in one of the
strategy other than rpm or rpm_HEAT. The reason of this interlock is to prevent drain of
bioreactor due to reverse tubing placed on FEED IN pump.

Note that two temperature sensors in the media preheater are available as reference for temperature
in HEAT strategies. These two sensors are for redundancy and should be considered identical.

The FEED IN EM allows various control strategies to answer to the different process modes
possible in the iCELLIis 500 bioreactor:
e rpm strategies have a fixed pump speed for constant flow over time, adapted to recirculation

processes,

¢ CURVE strategies allow variable pumping speeds based on time periods, adapted to

intermittent feed cycles or perfusion processes;

o REG strategies allow variable pumping speeds based on biomass concentration measured
by the capacitance Biomass probe, adapted to a well characterized perfusion process.

Each Feed strategy can be coupled with the bag preheating (HEAT) or not. HEAT strategies will
control the temperature of the media in the media preheater bag to the temperature setpoint. The
strategies’ parameters are detailed in Table 10.

Table 10: Feed IN EM control strategies

Bag preheater

Strategy or Set-Points Reference Actuators Description
Command (Unit) Sensors
rpm Speed (rpm) Pump Feedback | Feed IN pump Runs the Feed IN pump at
a fixed set-point.
rom_HEAT Speed (rpm) Pump Feedback | Feed IN pump Runs the Feed IN pump at
Temp. (°C) Temp. 1 and 2 Bag preheater a fixed SP and bag
Bag preheater preheater to maintain
temperature SP.
CURVE Curve points Pump Feedback | Feed IN pump Runs the Feed IN pump at
(rpm/time) variable speeds depending
on programmed Curve
points.
REG Proportional Pump Feedback | Feed IN pump Runs the Feed IN pump at
factor Biomass variable speeds depending
(Capacitance) on Biomass sensor
evolution.
REG_HEAT Proportional Pump Feedback | Feed IN pump Runs the Feed IN pump at
factor Biomass Bag preheater variable speeds depending
Temp. (°C) (Capacitance) on Biomass sensor
Temp. 1 and 2 evolution and bag

preheater to maintain
temperature SP.

@ Rpm strategy should be applied during the first fill of bioreactor
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CURVE strategies are based on the user’s input in a speed curve profile accessible using the
CURVE SETPOINTS button in the EM COMMAND box. The CURVE SETPOINTS dialog box
allows the creation of a curve profile with up to 5 different stages (Figure 25).

Curve setpoints
1 e e srepsasen)
0 360

)

) B

DOLOC00 100.00.00£00
00:00:10

Speed setpoint 01

Time semont 01

[1] 60 Coo0on 100000000

100 RPM
Speed setpoint 02

0000 20
Time setpcnt 02
0 350 D000 1000000
4

Speed setpoint 02 Time setpont 03

1] ol
<) T >

Speed setpoint 04

0 360
<) I >

Speed setnoint 05 Time seipont 05

Figure 25: Curve set-points dialog box — 1) RAMP/STEP based switch,
2) LOOP/NO LOOP switch, 3) Pump speed SP, 4) Stage duration.

For each stage the user must define a pump speed in rpm and a duration in hh:mm:ss (Figure 25-
3/4). The user also has 2 transition possibilities (Figure 25-1):

¢ Ramp based gradually increases pump speed to SP over the stage’s duration;
e Step based directly changes pump speed to the new SP at the beginning of the stage.

It is also possible to loop (repeat) the Curve profile or not (Figure 25-2):
e LOORP restarts curve profile at stage 1 at the end of stage 5;
¢ NO LOOP brings pump to standby at the end of stage 5.
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7.9 EMO6 — FILL (Optional)

CONTROL

Equipment module FILL

P&ID

P 0 RPM

* (O
P 0.00 L/min FORFM
220.8L

SR Weight BioReactor

STATUS
o Auta
@ Manual
@ Hold
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EMDG_FILL

EM MODE

COMMAND

AUTO

Apply STANDBY
EXIT

Figure 26: Fill EM dialog box

The FILL EM controls a high speed peristaltic pump and is dedicated to fast bioreactor filling
operations. It is dependent on the bioreactor High and High High weight interlock that will stop the
EM if activated. Also, a High bioreactor pressure interlock will stop the FILL pump.

FILL and DRAIN pumps are optional on the iCELLis 500+ bioreactor control system. Customers
have the possibility to get this option. If not selected, then all actuators and control loops linked to

these pumps will not be shown on HMI.

Table 11: Fill EM control strategies

Strategy or Set-Points (Unit) Reference Actuators Description
Command Sensors
rpm Pump Speed (rpm) | Pump feedback Fill pump Runs Fill pump at
fixed SP
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7.10 EMO7 — FEED OUT
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Figure 27: FEED OUT EM dialog box

The FEED OUT EM is dedicated to media removal from the bioreactor and is used in combination
with the FEED IN EM to control the media perfusion or recirculation strategy. The FEED OUT pump
can modulate flow-rate based on input from the bioreactor weight or pump speed of the FEED IN
EM or a fixed speed. The FEED OUT EM is enslaved to the following interlocks:

e Low and Low Low bioreactor weight turns off the FEED OUT pump, if EM is running in one
of the strategies other than rpm. The reason is when user wants to drain the bioreactor,
these interlocks will not be applicable if the pump is running in rpm strategy or in manual
mode, which will allow a user to drain the bioreactor.

¢ High high bioreactor weight will stop the FEED OUT EM. The reason of this interlock is to
prevent overfilling of the bioreactor due to reverse tubing placed on the FEED OUT pump.

o High pressure interlock.

The FEED OUT EM allows different control strategies detailed in Table 12.

Table 12: Feed Out EM control strategies

Strategy or Set-Points Reference Actuators Description
Command (Unit) Sensors

REG_VOL Weight Bioreactor load Feed Out pump Maintains a constant

bioreactor (kg) cells weight (and volume) in
bioreactor. Allows working
at defined falling film
height.

REG_FEEDIN K feed in Feed In pump Feed Out pump Maintains a Feed Out
(proportional feedback pump speed proportional
factor) to Feed In pump speed

(Out = K*In). Used to
maintain maximum falling
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film height when K>1 with
same size tubing on In and
Out pumps.

rpm Pump speed Feed Out pump Feed Out pump Runs Feed Out pump at
(rpm) feedback fixed speed.

When using the REG_VOL strategy, the FEED OUT Control System will aim at maintaining a fixed
volume in the bioreactor based on the weight from the bioreactor load cells. The Control System,
based on a fixed weight set point, will control the bioreactor weight using a PID Control System,

increasing the FEED OUT pump speed for higher weights and reducing it for lower weights. This
allows working with defined falling film heights, based on volume.

7.11 EMO08 — DRAIN (Optional)

Equipment madule DRAIN
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Figure 28: DRAIN EM dialog box

The DRAIN EM controls a high flow-rates peristaltic pump and is dedicated to fast bioreactor

draining operations. It is used in combination with bioreactor weight load cells. The DRAIN EM is
enslaved to the following interlocks:

e High high bioreactor weight will stop the DRAIN pump.
e High pressure interlock will stop the DRAIN pump.

FILL and DRAIN pumps are optional on the iCELLis 500+ bioreactor control system. Customer have

o the possibility to get this option. If not selected, then all actuators and control loops linked to these
pumps will not be shown on HMI.

Table 13: Drain EM control strategies

Strategy or Set-Points (Unit) Reference Actuators Description
Command Sensors
rpm Pump Speed (rpm) | Pump feedback Drain pump Runs Drain pump
at
fixed SP.
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7.12 EM09 — SAMPLE
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Figure 29: Sample EM dialog box

The SAMPLE EM is dedicated to the sampling of small volumes from the bioreactor. It controls a
peristaltic pump combined with a potentiometer located directly on the skid next to the Sampling
pump. It is enslaved to the Low Low bioreactor weight interlock.

and 360 RPM.

Table 14: Sampling EM control strategies

The Sampling pump potentiometer is linear and allows controlling the pump speed between 0 RPM

Strategy or Set-Points Reference Actuators Description
Command (Unit) Sensors
SAMPLING Time out delay(s) | Timer Inoculum pump Allows manual control of

Potentiometer

the pump with external
potentiometer during the
time-frame defined by
user. At the end of the
delay the EM goes back to
STANDBY.
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7.13 EM10 — GAS OUT
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Figure 30: GAS OUT EM dialog box

The GAS OUT EM is dedicated to the heating of the gas exhausts filter to prevent the Gas Out filter
from clogging by condensate. The GAS OUT EM controls a filter heater which when activated
regulates its temperature based on a single integrated temperature sensor in the filter heater. An
interlock turns the filter heater off if a high filter heater temperature threshold is reached (Configured

to 75 °C in factory default).

Table 15: Gas Out EM control strategies

Strategy or Set-Points (Unit) Reference Actuators Description
Command Sensors
HEATING N/A

Temp. Exhaust Filter heater

Turns on filter
heater
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7.14 EM11 - DO REGULATION

-
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Figure 31: DO regulation EM dialog box

The DO REGULATION EM is dedicated to gas flow management into the bioreactor through the
overlay for the regulation of the dissolved oxygen in the media. It includes three Control Systems
(AIR/O2/N2), each one managing a gas valve and a gas MFC, which are regulated based on DO
measurements coming from a DO sensor located before or after the fixed bed (DO1 and DO2
respectively). It is enslaved to the following interlocks:

e High bioreactor pressure interlock will shut down gas flows;

e Low gas filter heater temperature interlock will shut down gas flows;

e High pressure in the middle assembly will shut down the gas flows.

DO regulation is based on a total gas flow and one of the DO probes. Due to Oz consumption by
cells, DO1 (before FB) and DO2 (after FB) can show a difference depending on cell concentration
and media agitation speed.

There are different strategies available to control the DO in the iCELLis bioreactor (Table 16). For

each strategy a total gas flow set-point must be defined. The makeup (mixture) of this total gas flow
will be based on the strategy selected and the demand created by the DO and pH (for CO>).

o Total gas flow also takes CO:2 gas flow into account.
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Table 16:

DO regulation EM control strategies

Strategy or Set-Points Reference Actuators Description
Command (Unit) Sensors
AIR Total gas flow Total gas flows Air valve/MFC Applies a constant Air flow
(NL/min) on overlay.
AIR+N:2 Total gas flow Total gas flows Air valve/MFC Sends N2 gas when DO
(NL/min) DO1 or DO2 N2 valve/MFC PV is above DO set-point
DO setpoint N2 and completes the total
(% AS) flow with Air.
AIR+O: Total gas flow Total gas flows Air valve/MFC Sends Oz gas when DO
(NL/min) DO1 or DO2 O:2 valve/MFC PV is below DO set-point
DO setpoint O: and completes the total
(% AS) flow with Air.
AIR+N2+02 Total gas flow Total gas flows Air valve/MFC Sends Oz or N2 gas to
(NL/min) DO1 or DO2 O:2 valve/MFC maintain DO between the
DO setpoint N2 N2 valve/MFC 2 DO set-points, and
(% AS) completes the total flow
DO setpoint O: with Air.
(% AS)

7.15 EM SIMULATION Mode

A ALERT! Risk of damage to data!
SIMULATION mode allows the user to change the state of sensors and actuators or simulate

process values. This mode must never be used during a GMP batch in order to guarantee data

authenticity.

It is the responsibility of the user to ensure the appropriate access level to SIMULATION mode

is granted.

A WARNING! Risk of injury to personnel!
In SIMULATION mode the iCELLis 500+ bioreactor control system will still activate actuators
placed under AUTO or MANUAL control based on control settings and process values. Make sure
your simulation settings are compatible with the equipment use (no operator interacting with the
equipment, no tubing in peristaltic pumps...).

SIMULATION mode is dedicated to equipment testing in non-operating conditions. It is particularly
useful to test the sequence from a recipe and check that transitions of the recipe have been
properly programmed. SIMULATION mode allows simulating Feedback to the PLC of all actuators
and sensors and hence testing response of regulation loops, alarms or recipe transitions.

@ User access level to activate SIMULATION mode can be defined in the SECURITY settings.

To start SIMULATION mode, navigate to RECIPE: EXECUTION and set the SIMULATION switch to
ENABLED (Figure 32-al). Then select the sensors or actuators to simulate the response in
SIMULATION settings of the Sensor/Actuator configuration tab (see Figure 16 and Figure 18).
When an actuator is in simulation mode, the simulation will only simulate a feedback of the
command. If this actuator is set in SIMULATION, the real actuator will be also commanded. The
user will not be able to see the real feedback of the actuator, as it will be in SIMULATION mode.
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Figure 32: Activation and visualization of Simulation mode — A) RECIPE: EXECUTION
screen cut view, B) P&ID screen, 1) Simulation switch, 2) Simulation inscription in HEADER,
3) Simulated sensors, 4) Simulated actuators, 5) Simulated flow rates.

When enabled, SIMULATION mode is constantly visible in the HEADER with the (Simulation)
inscription in the Recipe shortcut. When a response of an actuator or a sensor is simulated the
element is displayed in purple on the process visualization screens (HOME, P&ID, EM dialog boxes)
(Figure 32-b).

Simulation of actuator includes the POWER status (ON/OFF) and a FEEDBACK status. To simulate

an actuator, start by simulating POWER to ON. Other simulation options depend upon actuator type
(Table 17).
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Table 17: Simulated elements options (actuators/sensors configuration tabs)

Element Simulation Options When Enabled

Valve FEEDBACK OPEN: send OPEN feedback to PLC
POWER ON: send power ON/OFF feedback to PLC

MFC POWER ON: send power ON/OFF feedback to PLC

Pump FEEDBACK RETURN: activate pump feedback to PLC
POWER ON: send power ON/OFF feedback to PLC

Heater FEEDBACK RETURN: activate pump feedback to PLC
POWER ON: send power ON/OFF feedback to PLC

Sensor SIMULATION VALUE: send simulated measure value to PLC

Totalizer SIMULATION VALUE: send simulated total value to PLC
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8. Calibration of Sensors
8.1 General Information

Calibration actions required for routine operation can be performed from the PROCESS:
CALIBRATION menu and navigating through tabs and pages to access a specific sensor. Note that
apart from the DO calibration only 1-point calibrations are accessible in the Calibration menu.

0 It is not possible to perform the calibration of any sensor if it is in simulation mode. All sensors that
are going to be calibrated must be out of simulation mode before starting the calibration.

8.2 Bioreactor Pressure Sensors Calibration

The iCELLIis 500+ bioreactor includes three pressure sensors: bioreactor overlay pressure sensor
(pressure inside the vessel or pressure of the bioreactor), double-jacket (DJ) pressure sensor and
pressure of the hardware middle assembly sensor. The bioreactor pressure is linked to all ‘flowing’
EM of the bioreactor, either liquid or gas. The DJ pressure is linked to the TEMPERATURE EM
(TCU) only. The pressure sensor for the middle assembly is present to detect any leakage of the
gases before the safety valves inside the hardware cabinet.

Pressure sensors should be zeroed when the bioreactor is in place and empty and before any flow
is applied, gas or liquid, to the bioreactor overlay or double-jacket. All EM should be OFF during
calibration of the pressure sensors.

To zero a pressure sensor, access the corresponding tab/page in the CALIBRATION menu. Both
sensors present the same calibration procedure (Figure 33):

e Reset the offset (RESET button);

o Review the Actual value, it should be close to zero;

o Enter zero in offline measurement to define zero point;

e Confirm the entry with the CONFIRM button.

Press. DJ Press. BioReactor

sctual value 318.8 mbarg sctual value 106.3 mbarg

oo 100.0

Cffline ffline
measurement jr)neasurement Q 0.0 mbarg D
Calb. 1 pt: Value
Mew value 0.0 rrbarg Mew value 0.0 rrbarg
< >
Calibration values Calibration values
Offsat applied 0.0 rrbarg Oiffset applied 0.0 rrbarg

N
v

Figure 33: Pressure sensors calibration box — 1) RESET button,
2) CALIBRATION offline measurement input, 3) CONFIRM button.
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8.3 Weight Scales Calibration

The ICELLIs 500+ bioreactor system has a base weight and bioreactor weight scale. The base scale
is linked to the pH EM. The bioreactor weight scale is linked to the Fill/Drain/Feed IN/Feed
OUT/Inoculum/Sampling/Agitation EM.

o Taring of the base weight scale should occur before putting the base bag and manifold on the scale.
Base addition during a process can be followed by subtracting the current weight from the initial

weight.
Taring of the bioreactor weight should occur after positioning the bioreactor on load cells,
connecting all manifolds and completely filling the double-jacket of the bioreactor with heat transfer
fluid. This way the process will record only the weight of media going IN/OUT of the bioreactor.
Due to the agitation at higher speeds there are fluctuations in the weight measurement reading of
the Bioreactor due to the interactions between the magnets (The fluctuation is +-3% of the total
weight). Hence in the PLC, a weight compensation formula is programmed. This weight
compensation formula takes speed feedbacks to calculate the loss of weight due to misalignment of
magnets and adds this value to the measured weight from the load cells.
The result of the weight compensation formula on the measured weight is as below,
Corrected Weight (when, agitation speed < 300 rpm) = +- 1% of real weight of media at 0 rpm
Corrected Weight (when, 350 rpm < agitation speed < 450 rpm) = +- 3% of real weight of media
at 0 rpm.
All related EM should be OFF during the calibration procedure.

Taring (zero) of weight scale is accessible from the CALIBRATION menu and corresponding
tab/page. Both weight scales present the same dialog box (Figure 34).

Weight Base
4 [ Reset tare )
Initial weight 0.0 Kg
( Taring )
Offeet 0.0 Kg
- [R— 0.0 Kg

Figure 34: Weight base Calibration dialog box — 1) RESET TARE button, 2) Initial weight = raw data
without Tare offset, 3) TARING button, 4) Currently applied Offset, 5) Live weight with Tare offset applied.

If necessary, use the RESET TARE button to clear the previous taring offset. Then use the TARING
button to initiate the scale tare and wait for the button to come back to the initial state (lower case
on light grey background).

8.4 Capacitance Calibration

A ALERT! Risk of damage to the process!

Do not use the CLEAN PULSE button during a process as this would damage cells below the
Biomass probe. The CLEAN PULSE button refers to the electrical cleaning of the probe electrode
surface. The CLEAN PULSE should be used before the first use of the probe, or if it has been
handled. The electrical cleaning is best done in water with Sodium Chloride or Potassium Chloride
in as high a concentration as possible. It is recommended by Aber to use 30 mS/cm Sodium
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Chloride solution but it might not be possible to use such a high conductivity solution in some
applications.

The integrated Biomass probe in the iCELLis 500+ bioreactor is based on radio-frequency
impedance, related to the permittivity and capacitance. By misuse of language the name has been
simplified to Capacitance probe or Biomass probe. The measurement is expressed in pF/cm.
Capacitance depends upon the measuring frequency settings and those can vary based on
application. Biomass probe settings can be modified in the Calibration: Cap: Biomass menu.
Capacitance’s absolute value is dependent on the environment background measurements, cell
concentration and cell morphology.

o IMPORTANT!
The Biomass probe should be zeroed just before inoculation of cells when the media has
equilibrated at culture temperature.

o IMPORTANT!
The Biomass measurement is only valid when the probe is submerged which is the case only if the
volume in the bioreactor exceeds probe level or if agitation is high enough to create a falling film.
Always check that the probe is immersed before zeroing.

Process: Calibration

SENSOR (P.1) Sensor (p.2) Sensor (p.3) Calibration

Selection ABER MODE

1
CAP. BIOMASS toce P ISetup . -
Temp. 1 BicReactor CONFIGURATION

Temp. 2 BioReactor Messrament mad Cell Culture v Validate

Temp. 1 Pre heater

Temp. 2 Pre heater

Temp. TCU
P CALIBRATION
0
Temp. Exhaust Custom calioration Factory cal. o
. Clean pulse
Press. DJ Biomass 0  Celsfcmz
Conductivity 0.00 rmisfem u 400
Press. BioReactor
Capacitance 0.0 pFfem
Weight Base Futura termperature 0.0 °C
ERROR MESSAGES
YWeight BioReactor Sequence fault errar

0: reading data Sea

ABER is notin run mode

Menu . Sampling -

Figure 35: Capacitance calibration screen — 1) Probe mode selector, 2) ZERO button.

To Zero Biomass probe:
e Go to the Calibration page of Biomass;
e Set the probe to Setup (ABER MODE => Setup => Validate);
e Select the ZERO button to zero the measure.
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8.5

pH and DO Sensors Pre Calibration

The pH and DO sensors are single use sensors integrated into the bioreactor vessel that transmit
measurements through optical fibers to a dedicated sensor module named the Polestar module.
Calibration data specific to the sensor lot in the bioreactor vessel must be loaded on to the Polestar
sensor module prior to starting a run.

The iCELLIs 500+ bioreactor Control System hosts the DSP-4000 Polestar technology which
provides pH and DO measurements using single-use sensors. The signals received by this module
are used to monitor and control cell culture processes in the ICELLis 500+ bioreactor. Before
starting a culture, users should assure the bioreactor is delivered with a USB key (Figure 36) which
contain the calibration files of the single-use pH and DO probes.

@ @

500+ pH 5.0 - 10.5

Figure 36: Polestar USB Key for iCELLis 500+ bioreactor

ALERT! Risk of damage to the process!

Never remove the USB key from the Polestar module when in running mode. Carefully follow
instructions described in this User Manual. Any other intervention than the ones specified in this
manual are under the responsibility of the user.

To remove or replace the USB follow the guide described below.

e Go to Configuration: Pre-process: Polestar Parameters View on HMI.

e Select any of the 4 channels, select shut down mode from drop down menu, and hit apply.

e Click on the ‘Eject’ button, and wait for the message ‘you can now safely remove the USB
key’ Once the message is displayed you can replace or reinsert the USB key.

e Once the USB is replaced or reinserted, click on the ‘Start’ button. The message ‘Polestar
is starting up wait for minimum 1 minutes’ will be displayed. After successful ‘power on’ the
user will have the option to put the polestar back to Run or setup mode.

ALERT! Risk of damage to the process!

Do not leave the current channel’s calibration screen while the calibration of any Polestar sensor is
ongoing. There is a risk that the calibration could not be finished. Wait until the success message
of the Polestar appears.

If the screen is changed while the calibration is ongoing, the calibration must be performed again.
IMPORTANT!

Each iCELLis 500+ bioreactor is supplied with a USB key. This key is specific for each bioreactor
and its labeling should match the labeling of the iCELLis 500+ bioreactor’s lot number. In case this
key is missing, please directly contact your Pall sales representative.

The calibration files supplied on the USB key can be checked using the DSP Config Utility software
directly accessible on the Polestar website (http://polestartech.com/support/) for end-users. For
more details, please contact your dedicated bioprocess application specialist.

The firmware installed on the DSP-4000 should be version 4.785. In case the firmware version is
not correct, please contact your dedicated bioprocess application specialist.

IMPORTANT!

Two different USB keys come with the iCELLIis 500+ bioreactor. One for the old iCELLIis 500
Control System and the other for the iCELLis 500+ bioreactor. Make sure that the USB key marked
with 500+ bioreactor is plugged in the iCELLis 500+ bioreactor (Figure 36).

IMPORTANT!

The lot numbers should correspond to the numbers on the documentation delivered with the
iCELLis 500+ bioreactor vessel. If the DSP Config Ultility software or calibration screen display a lot
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number value of 123-456-789, then the calibration files are corrupted and default values for pH and
DO are being read. In this case, the correct patch calibration files should be downloaded from the
Polestar website and loaded into a new USB key using the DSP Config Utility software from
Polestar. For more details, please contact your bioprocess application specialist.

@ IMPORTANT!
For pH measurements user must enter the PV high and low limit to scale the 4 — 20 mA signals.
This can be done by following the guide described below.

0 using the DSP Config Utility software (http://polestartech.com/support) from Polestar to
obtain the high and low limits for the pH sensors. These values should match the values
on the USB label.

0 Go to Process: Calibration: Sensor (P.3) and select pH1 Polestar

0 Select the ‘Setup’ mode from drop down list and apply.

o Enter the PV low and High limit (the smaller value for low and the larger value for high).

Follow the same procedure mentioned above for pH2 as well.

8.6 pH Sensors Calibration

A ALERT! Risk of damage to process!

Note that setting the Polestar module to SETUP mode interrupts all channels measurements (pH1,
pH2, DO1 and DO2) which will result in the last measured value to be displayed continuously until
the Polestar module is changed back to run mode. Any on-going regulation will continue with the
last received value.

@ IMPORTANT!
The pH measurement is only valid when the probe is submerged which is only the case when the
volume in the bioreactor exceeds the probe level or if agitation is strong enough to create a falling
film. Always check that the probe is submerged before calibrating.

There are two pH sensors: one sensor measures the pH of the media before the fixed-bed and the
other one measures the pH after the media passes through the fixed-bed. Initially the calibration
data needs to be downloaded directly onto the Polestar module. After which a 1-point calibration is
performed based on the off-line pH readings of the culture media.
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Process: Calibration

Sensors (p.1)

SENSORS (P.3)

Sensors (p.2)

POLESTAR MODE (4 CHANNELS)

Selection

PH1 POLESTAR Mode

pH2 POLESTAR pH1 POLESTAR
CHANNEL CALIBRATION

D01 POLESTAR

D02 POLESTAR

m Restore default calib. ] 4 = Calibrate (1 point)
>
I Lot 314 001 116

Callbration value 1 8.86 N/A
Autmated Gain Cantrol 4000 r/A
Reference Automated Gain Control 4000 /A
CALIBRATION MESSAGES
Calibation State
0:CAL IDLE

enu . Sampling :
PROCESS 4 P&ID Tabular view Tty CALIBRATION Trending

Figure 37: pH 1 Calibration page — 1) Transmitter mode selection list and button, 2) RESTORE DEFAULT

CALIBRATION button, 3) pH Off-line calibration value setting, 4) CALIBRATE button,
5) Sensor calibration lot information, 6) Polestar module calibration messages.

With the pH probes submerged in media and an off-line reference measurement, navigate to
PROCESS: CALIBRATION and apply the following procedure for calibration:

Select the page of the sensor to be calibrated (Figure 37);

Set the Polestar module to SETUP mode and validate (Figure 37-1);

Enter the offline pH value (Figure 37-3);

Select CALIBRATE (1 POINT) button (Figure 37-4) and wait for the calibration to be
complete; The Polestar module must display the message ‘CAL_SUCCES’ (Figure 37-6);
Turn the sensor module back to RUN mode and validate (Figure 37-1).

IMPORTANT!

The pH drift during process is a normal behavior observed with any type of pH probe (single-use or
re-usable). It is thus necessary to check off-line pH daily and recalibrate if necessary. If the offline
pH value is greater than 0.1 during the process, it is recommended the offline pH is retested to
confirm the reading is accurate. Also confirm the fiberoptic cables are fully inserted.

In the pH calibration menu, it is also possible to check the patch lot number corresponding to the
loaded calibration data (Figure 37-5) and reload the factory calibration if required (Figure 37-2).

8.7 DO Sensors Calibration

A
A

ALERT! Risk of damage to process!

Note that setting the module to SETUP mode interrupts all channels measurement (pH1, pH2,
DO1 and DO2) and this will display the last measured values.

Any on-going regulation will continue with last received value.

ALERT! Risk of damage to the process!
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It is recommended to calibrate DO prior to pH to get the most accurate DO reading.
It is particularly the case for 2-points calibration procedure.

There are two DO sensors: one sensor measures the DO of the media before the fixed-bed and the
other one measures the DO after the passage of the media through the fixed-bed but before its
equilibration in the overlay. After loading the initial calibration data in the Polestar sensor module, it
is possible to proceed to 1-point or 2-point calibration of the DO sensors.

IMPORTANT!

DO measurements are only valid when the probe is submerged which is the case only if the volume
in the bioreactor exceeds the probe level or if the agitation is strong enough to create a falling film.
Always check that the probe is immersed before calibrating.

To calibrate DO sensors, nhavigate to PROCESS: CALIBRATION (Figure 38).

Process: Calibration

Sensor (p.1) Sensor (p.2) SENSOR (P.3) Calibration

pH1 POLESTAR

POLESTAR MODE {4 CHANNELS)

Yalidate

1

Setup v

Mode

DO1 POLESTAR
CHANNEL CALIBRATION

pH2 POLESTAR

D01 POLESTAR 0.00 150 00
q S
Calb. 2 pt High
D02 POLESTAR

pH1 PreSens

0.00 150.00

<) I >

0.00 150 .00

0.00 %

pH2 PreSens

Calib. 1 pt High Calb. 2 pt zera

DO1 PreSens

[ Restore default calib. ] [ Calibrate (1 point) ] [ Calibrate (2 points zero) ]

DO2 PreSens Lot

272 2 51

Calibration value 1

Calioration value 2

Automated Gain Contral

65 MNA
0 M/

200 ™A

Reference Automated Gain Contral 93 MN/A

CALIBRATION MESSAGES

Calibation Statz
0:CAL IDLE

Ilenu
PROCESS

Sampling

h CALIBRATION
Inoculation

Tabular view

Figure 38: DO 1 & 2 Calibration screens — 1) Transmitter mode selection list and button,
2) RESTORE DEFAULT CALIBRATION button, 3) 1-point calibration value
and CALIBRATE button, 4) 2-points calibration values and CALIBRATE buttons,
5) Sensor calibration lot information, 6) Polestar module calibration messages.

< P&ID

8.7.1 1-Point Calibration

It is recommended to use a DO 1-point calibration when the observed/controlled dissolved oxygen
values in the process are not in a low range (DO below 20 % Air saturation). To be accurate, 1-
point calibration should be done on media equilibrated at process temperature, with Air flush in the
overlay. In these conditions, at stable DO measurement, DO can be calibrated to 100 % AS.
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For 1-point calibration, apply the following procedure:

e Select the page of corresponding sensor (Figure 38);

e Set Polestar module to SETUP mode and validate (Figure 38-1);

e Set DO conditions in the bioreactor (100 % AS) and wait for stabilization of the DO
measurement, then enter DO calibration absolute value (100 %) (Figure 38-3);

o Select CALIBRATE (1 POINT) button (Figure 38-3) and wait for the calibration to be
completed. The Polestar module must display the message ‘CAL_SUCCES’ (Figure 38-6);

e Turn the sensor module back to RUN mode and validate (Figure 38-1).

8.7.2 2-point Calibration

@ It is recommended to proceed to perform a DO 2-points calibration when the observed/controlled
dissolved oxygen values in the process are in low DO range (DO below 20 % Air saturation) to
have more precise measurements/control. Set the bioreactor conditions for the High calibration
point as described for the 1-point calibration. For the Low calibration point, flow N2 through the
overlay until reaching a stable DO reading and calibrate to 0 % AS.

For 2-points calibration apply the following procedure:

e Select the page for the corresponding sensor (Figure 38);

e Set the Polestar module to SETUP mode and validate (Figure 38-1);

e Set the high DO conditions in bioreactor (100 % AS) and wait for the stabilization of the DO
measurement, then enter the DO calibration absolute value in CALIB. 2 pt HIGH field
(Figure 38-4);

o Select the CALIBRATE (2 POINTS HIGH) button and wait for the first point calibration to be
complete. The Polestar module must display the message ‘CAL_SUCCES’ (Figure 38-6);

o Set the low DO conditions in bioreactor (0 % AS, see below) and wait for stabilization of the
DO measurement, then enter DO calibration absolute value in CALIB. 2 pt zero field
(Figure 38-4);

e Select the CALIBRATE (2 POINTS ZERO) button and wait for the second point calibration to
be complete. The Polestar module must display the message ‘CAL_SUCCES’ (Figure 38-6);

e Turn the sensor module back to RUN mode and validate (Figure 38-1).

8.8 Pumps Flow Rate and Totalizer Calibration

For each peristaltic pump of the iCELLis 500+ bioreactor control system, it is possible to establish
the correlation between pump speed in rpm and flow rate in L/min or mL/min. This correlation
depends upon the tubing ID, OD, material, back pressure, age, media viscosity. To establish this
correlation, the user must measure the flow-rate based on the mass transferred versus time of
operation at two pump speeds. This data can then be entered in the iCELLis 500+ bioreactor control
system and is used to display flow-rate on the P&ID screen and to totalize flow through a pump.

@ All pumps must be calibrated before the totalizer displays an accurate value.

To enter the correlation data into the iCELLis 500+ bioreactor control system, navigate to
PROCESS: CALIBRATION and select the page of the corresponding pump. The following dialog
box is displayed (Figure 39).
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Flow rate totalizer

o 360
Epeed 1 140 RPM D

SPEED 1

Yolume 1 Q 1021
Volume 1

Time 1

Yolurne 2

Time 2

E—%ﬂciﬂal yalue 0.00 L
]

Figure 39: Pump flow rate calibration and flow rate totalizer calibration box — 1) Correlation data set 1,
2) Correlation data set 2, 3) Current value of pump totalizer, 4) RESET TOTALIZER button.

Enter the correlation data set 1 and 2 in the corresponding rows (Figure 39-1&2):
e Speed: pump speeds chosen to establish correlation
o Volume (kg): Mass transferred to establish correlation
o Time (s): time required for mass transfer

The calculated flow rate is automatically updated when values the are changed.

The flow rate totalizer calibration box also displays the Total volume which has gone through the
pump since its last reset (Figure 39-3). To zero the totalizer, select the RESET button (Figure 39-4).
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9. Control Loop Tuning

A ALERT! Risk of damage to the process!

Incorrect settings of control loops can result in inconsistent behavior of regulations and can impact
process parameters.
Factory settings of PID in the iCELLIis 500+ bioreactor have been defined to cover standard
applications. PID settings can be optimized for a specific application however it will require strong
theoretical knowledge of control loop regulation and time-consuming experimental testing with the
iCELLis 500+ bioreactor system before finding stable and optimized parameters. Control loops
settings modification is the user’s responsibility.

9.1 Control Loop Tuning Principles

Control loops in the iCELLis 500+ bioreactor control system rely on classical regulation strategies
using Proportional-Integral-Derivative (PID) parameters that can be modified by the user.

In order to clarify the terms used in the iCELLis 500+ bioreactor software a general description of
control loop parameters is given in Table 18.

Table 18: General description of control loop parameters

Parameter Description
P Proportional term. Amplification of control output proportional to present delta
between PV and SP. Output increases with P.
I Integral term. Modulation of control output based on time of integration of delta
between PV and SP. The higher I, the slower the Control System response.

D Derivative term. Modulation of control output based on the rate of change between
SP and PV.
Dead-band width Zone around the SP where Control System output is stable. For base and CO:

regulation there is a special deadband that must be defined via the EM dialog box of
pH (Figure 21.) This deadband is created to have a dead zone where Base and CO:
regulation are not active thus meaning no flow of Base or COz. The reason to create
this deadzone is to avoid ‘ping pong effect’ of continuous addition of Base or CO2.
PWM Pulse-Width Modulation is a regulation mode in which the actuator output is binary
(ON/OFF), or pulsed-delivered, with a pulse duration modulated by the control loop.
In other terms, the control loop controls ON/OFF time rather than output level.

Cycle time Cycle time of Pulse-Width Modulation (PWM). This is the period of time required for
PWM to complete an ON-and-OFF cycle.

PWM threshold Under this actuator output threshold, the regulation switches to PWM.

Output Low Limit Minimum Control System output to start the actuator.

Output High Limit Maximum Control System output sent to actuator. This allows restriction of the
control loops impact on the process.

9.2 Control Loop Parameters Tuning

To access the control loop parameters, navigate to CONFIGURATION: LOOP TUNING. From this
menu parameters of the following control loops are accessible:

e pH regulation

e DO regulation

o Feed IN Preheater regulation

e Feed Out regulation (when based on bioreactor weight)

o Bioreactor temperature regulation

e Gas Out heater regulation
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Configuration: Loop Tuning

PH DO Feedin Feed out Temperature Gas out
pH regulation with BASE < > pH regulation with CO2
Sensor

pH POLESTAR
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0 3500
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0 3500

Enabled
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@ Mo LOOP TUNING Pre process Events parameters Maintenance Controller settings
PLC CONFIG.

Figure 40: LOOP TUNING menu — 1) Control loop name, 2) Control loop sensor selector, 3) Control loop PID
settings, 4) PID settings enabling checkbox, 5) PWM regulation parameters.

Depending on control loop structure, accessible parameters are:
e Sensor selection (Figure 40-2);

e PID settings value (Figure 40-3) and enabling/disabling checkbox (Figure 40-4);
e PWM parameters (Figure 40-5).

9.3 Output Limits

o The Output Low limit of a control loops is the minimum required output of the actuator. By default,
this is usually 0.
If the output lower limit is set to a value higher than 0, when the actuator is activated, it will not be
able to operate at any values lower than the output lower limit value. The actuators will only be
turned off if they are set to off (as explained in the chapter 7).

o The Output High limit allows the restriction of an actuator output and decreases the risk of
overshooting in regulation. However, if the value for the High limit is too low, it will make the
regulation less dynamic and could even make it inefficient. High limits for CO2 and Base pump
should be set at 66.6% and 54 rpm respectively, to match with previous system version:
iCELLIs 500 bioreactor.

Output limits for the control loops can be found in CONFIGURATION: PREPROCESS (Figure 41).
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Figure 41: Output limits of control loops — 1) Control loop name,2) Output Low limits, 3) Output High limits.

Output limits are available for the following actuators:
e FEED IN preheater bag;
e FEED OUT pump speed based on REG_VOL strategy;
e BASE pump speed,;
e CO; MFC flow;
e N MFC flow;
e O MFC flow.

9.4 Temperature Control Unit Settings

The Temperature Control Unit (TCU) is part of the TEMPERATURE EM and the TCU settings are
accessible in CONFIGURATION: PREPROCESS: TCU SIGNALS (Figure 42).

All TCU parameters are displayed on this screen however only a few parameters can be modified
through iCELLis 500+ bioreactor software. Particularly, PID settings of the TCU (Figure 42-5) can
only be madified directly on the TCU touch panel after unlocking it through iCELLis 500+
bioreactor software.

A ALERT! Risk of damage to the process!
Incorrect settings of control loops can result in inconsistent behavior of regulations and can impact
process parameters.
Factory PID settings for the TCU have been defined to cover standard applications. PID
optimization for a specific application will require strong theoretical knowledge of control loop
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regulation and time-consuming experimental testing with the iCELLis 500+ bioreactor system
before finding stable and optimized parameters.
The control loop’s settings modification is the user’s responsibility.

Configuration: Pre-process parameters
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Figure 42: TCU signals page — 1) TCU Control setting, 2) TCU live signals value, 3) TCU status,
4) TCU touch panel Locking/Unlocking button, 5) TCU PID parameters value,
6) Delta of Temperature, 7) Pump Output step.

The following parameters can be modified through iCELLis 500+ software:

e TCU Control (Figure 42-1): regulation can be controlled by the iCELLis500+ PLC value
(external Profibus) (Recommended), or by the TCU internal probe as a standalone device
(internal). The first option allows regulation control by bioreactor temperature probes or the
internal probe of the TCU (see Section 7: EM03 — TEMPERATURE);

e TCU touch Panel lock (Figure 42-4): allows locking or unlocking the TCU touch panel to
modify the local settings of the TCU;

o Delta of Temperature (Figure 42-6): A parameter that limits the temperature of the water in
the TCU, based on the measurement of the temperature in the bioreactor. This feature can
prevent the difference between the bioreactor temperature and TCU water from being too
large. The Output High limit will supersede this control function. This parameter is used to
optimize temperature regulation stability in a steady-state situation.

Delta of Temperature parameter depends upon process conditions (culture temperature set-point,
agitation, feed-in and feed-out flow-rates) but also environmental conditions (room temperature,
feed-in media temperature).

This value must be determined in process conditions by users for optimal performances of
temperature regulation. The value for Delta of Temperature is limited in a maximum of 25 °C for
process safety reasons.
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Pump Output step (Figure 42-7): This parameter defines the speed of the pump circulating
fluid between the TCU and the bioreactor’'s double-jacket. Its value is fixed by steps between
1 and 5. To avoid overflowing the TCU, it is recommended to use a fixed step of 4.

WARNING! Risk of injury to personnel and/or damage to equipment!
TCU pump stage has a direct impact on pressure in the double-jacket. Special care must be taken
when modifying this parameter.

The following parameters can only be observed by iCELLis 500+ bioreactor software:

TCU live signals value (Figure 42-2): Presents the actual setpoint used by the TCU, the
internal temperature of the TCU, the controlled temperature (can be the internal TCU
temperature, or any of the temperature sensors of the bioreactor, depending on the
configuration), the actual control signal, the level of liquid in the TCU and the temperature
that switches off the TCU in case of overheating;

TCU status (Figure 42-3): Presents binary notifications of the TCU, if it is powered On, if
there is an internal error, alarm or a warning, if there is a difference between writing and
reading the parameters or if there is a communication failure;

TCU PID parameters value (Figure 42-5): Displays the control parameters of the TCU: High
and low temperature limits, the proportional, integral, and derivative factors, the delay for the
derivative factors. It also shows the proportional factor if the TCU is operated using its
internal control instead of external Profibus (Figure 42-1) and the current proportional band
of the control.
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10. Hardware Tuning in Maintenance

A ALERT! Risk of damage to process!
Incorrect settings in MAINTENANCE menu will lead to inconsistent behavior of hardware elements
and could impact process.
Hardware settings must be changed only by trained persons using reliable reference sensors.

MAINTENANCE menu is mainly dedicated to tuning of hardware feedback precision and status. It is
accessed in CONFIGURATION: MAINTENANCE.
Hardware tuning is done through different approaches depending on its type (Figure 43):

¢ Motors feedback (pumps and agitation), temperature probes, pressure sensors and MFCs
are tuned through 1 or 2-points calibration of a standard communication protocol between
the actuator (or its transmitter) and the PLC. It occurs at PLC level;

e Weighing scales are tuned through calibration of the signal between the scale and its
transmitter. This occurs at the transmitter level (hardware) and calibration can be made
through zeroing and 1-point calibration;

o Polestar probes (pH and DO) and Capacitance Biomass probe being single-use sensors,
tuning is done through configuration of the transmitter to consider process or environment
variables.

ICELLis 500+

bioreactor software

Sensor signal Hardware
calibration configuration

— ‘ Transmitter
J Specific
Communication
Protocol (/>
Standard

Communication
Protocols

Communication
calibration

f\/\

Figure 43: lllustration of the different hardware tuning methods
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10.1 2-Points Calibration of Transmitters/PLC Communication

Transmitter/PLC communication of following sensors can be calibrated:

Conductivity and Capacitance probe;

All 6 temperature probes of the system;
Double-jacket and bioreactor pressure sensors;
MFCs gas flow;

All pumps speed feedback;

Agitation speed motor feedback.

For each item to calibrate, navigate to corresponding page; The 2-points calibration dialog box will
be displayed (Figure 44).

Temp. 1 BioReactor

Actual value 283 °C

Cffline
measurement 1

-

Raw data 1

0.0 50.0
i ) I
measurement 2

Calib. 2 pt: Value 2

Raw data 2 2.0 °C

Calibrate

New value 28,3 “C
Raw Data

Slopa 1.00 -
Offset 0.0 =C

e <—H

Figure 44: 2-points calibration dialog box in MAINTENANCE menu (Temp. 1 bioreactor as example) —
1) Calibration value 1 entry field, 2) CALIBRATE confirmation button for value 1, 3) Calibration value 2

entry field, 4) CALIBRATE confirmation button for value 2, 5) RESET to factory calibration button.

To calibrate follow this procedure:

Place the item in state number 1 (e.g. submerge temperature probe in cold fluid; start the
pump at a low speed...);

Wait for the measure to stabilize on the iCELLis bioreactor system and measure the state
with a reference probe;

Enter reference probe value in Calib. 2pt: Value 1 field and confirm entry with CALIBRATE
button just below;

Place the item in state 2 (e.g. submerge temperature probe in hot fluid, set pump to high
speed...);

Wait for the measure to stabilize on iCELLis system and measure the state with a reference
probe;

Enter reference probe value in Calib. 2pt: Value 2 field and confirm entry with CALIBRATE
button just below.
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¢ Note the final Slope and Offset obtained (raw data at bottom of the box) and check they are
in within accepted range of your quality assurance policy.

Use RESET button to come back to factory calibration. In this case slope of 1 and offset of 0
is applied.

10.2 Weighing Scale Hardware Calibration

Weighing scale calibration in CALIBRATION menu consists in a simple software Offset and is not
written in Hardware settings. MAINTENANCE menu allows real calibration of weighing scale
transmitter. For each weight scale to calibrate, navigate to corresponding page in HARDWARE
PARAMETERS tab; the calibration dialog box will be displayed (Figure 38).

Weight BioReactor

%[ Calibration zero ]

% 4 0 kg (-I>

_)[ Calibrate (1st point) ]

Figure 45: Weighing scale calibration dialog box — 1) CALIBRATION ZERO button,
2) Weight calibration value, 3) CALIBRATE button

To calibrate weighing scale Hardware, follow this procedure:
o Check the scale or load cells are properly installed, with tray in correct position;
e Select CALIBRATION ZERO button to set the system net weight to zero;
o Place the standardized mass on the scale and wait for measure to stabilize;
o Enter standardized mass in Weight Calibration 1 field,;
o Select CALIBRATE (1%t point) button and wait for the calibration to be done. The button
returns to initial state when the calibration is finished.

10.3 pH and DO Hardware configuration

Maintenance menu allows changing settings of pH and DO sensor channel by channel. To do so
navigate to corresponding page in HARDWARE PARAMETERS tab and set sensor module state to
Setup mode (Figure 46-1).

A ALERT! Risk of damage to process!
Note that setting the module to Set-up mode interrupts all channels measurement (pH1, pH2, DO1
and DO2) and this will display the last measured values.
o All the suggested parameters that can be used in this section can be found on the hardware
Design Specification (HDS).
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| Configuration: Maintenance

Sensors

Calibration 2pt.  Calibration 2pt. HARDWARE Actuators

sensors (p.1) sensors (p.2) PARAMETERS RS
m POLESTAR MODE (4 CHANNELS)
. L 1
PH1 POLESTAR Mode APPLIED ‘
pH2 POLESTAR pH1 POLESTAR
CHANNEL INFORMATIONS

Sensor Mame

D01 POLESTAR > Ph
Sensor Units

D02 POLESTAR et

CHANNEL CONFIGURATION
Cap. Biomass
Channel enabled 2 g
Weight Base Timing
Weight BioReactor Hib. Termp.
4-20mé state APPLIED |
[ 2000
soomrHg [+
Pressure
Temperature 234 °C
Lot 314 001 116
Autorated Gain Control 4000 /A
Reference Automated Gain Control 4000 /A
M?CU)NH G Loop tuning Pre process Events parameters MAINTENANCE Controller settings

Figure 46: pH & DO transmitter settings maintenance page — 1) Transmitter mode settings,
2) Channel settings, 3) Temperature settings, 4) Pressure settings, 5) Communication
to PLC state, 6) General calibration information.

The following parameters are accessible:

e Channel settings (Figure 46-2) allows enabling/disabling the channel, setting the sampling
frequency and choosing the interval of data smoothing;

o Temperature settings (Figure 46-3) allow choosing working temperature source and setting
manually working temperature and Hibernate temperature;

o Pressure settings (Figure 46-4) allow choosing working pressure source and setting
manually working pressure;

o 4-20 mA state (Figure 46-5) represent the state of signal and it should be kept always ON.
By switching it off user will lose the data for that channel.

10.4 Biomass Probe Hardware Configuration

Capacitance measurement depends upon measuring frequency settings and those can vary based
on application.

o If cells are growing at a very high cell density frequency should be increased from 580 kHz to
1000 kHz. This lowers the sensitivity of the probe but avoids saturating biomass probe signal. This
should be considered if the signal exceeds 350 pF/cm with standard settings.

Access Capacitance Hardware settings and set ABER Hardware to Setup mode (Figure 47-1) for
modification of measurement configuration.
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Process: Calibration ﬂ

SENSOR (P.1) Sensor (p.2) Sensor (p.3) Calibration

1

CAP. BIOMASS viode e o1 valicate 1

Temp. 1 BioReactor CONFIGURATION
4
[}
Temp. 1 Pre heater Palar isation correction No Pol C -
Temp. 2 Pre heater Biomass multi
Temp. TCU
a CALIERATION
[}
Temp. Exhaust tstrn calibration Factory cal. -
Press. DJ Biomass 0 Celsfcmz [ Clean pulse ]
Conductivity 0.00 msicm
Press. BioReactor
Capacitance 0.0 pFfem
Weight Base FuiLra lemperatre 0.0 =C [ Zero ]
ERROR MESSAGES
Weight BioReactor ence fault error
0 reading data Seq
ABER is notin run mode

[WERD] . Sampling .
PROCESS 4 P&ID Tabular view Inoculation CALIBRATION Trending

Figure 47: Biomass probe hardware configuration screen — 1) Hardware mode selector,
2) Measurement settings, 3) Calibration settings, 4) Error messages from ABER module.

The following measurement modes are available (Figure 47-2):
¢ Signal simulator mode: only used to check system response with calibrated simulators
e Custom mode: measurement with customer-defined parameters for:
0 Measuring frequency: generally, from 500 kHz to 1000 kHz for cell culture;
o Filter level: data smoothing, should be between 1 and 100 points;
o0 Polarization correction: eliminates artifacts from probe, should be left ON in
cell culture;
o High Frequency: dual frequency for background capacitance elimination. Setitto 0
kHz (OFF) or 20000 kHz.
e Cell culture mode: standard mode for cell culture processes with following parameters:
Measuring frequency: 580 kHz
Filter level (= data smoothing): 30
Polarization correction: ON
High Frequency correction OFF

O O O O

Other measurement modes are not applicable in cell culture process and are not discussed here.

Note that Calibration options are also accessible from this screen (Figure 47-3).
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10.5 Sensors Actuators Parameters

The SENSORS ACTUATORS PARAMETERS tab is mainly a diagnosis tool to quickly access the

status of hardware components during maintenance of the equipment.

Configuration: Maintenance 1 =

Figure 48: Sensors parameters page in MAINTENANCE menu —
1) Out of range alarms, 2) Open loop alarms, 3) Communication status.

In SENSORS pages'’ live status of different hardware errors is displayed (Figure 48):

Calibration 2pt.  Calibration 2pt. Hardware A%E.Eﬁ?ggs
sensors (p.1) sensors (p.2) parameters PARAMETERS
Selection Tagname Nickname Description Out of r.'ange? Open !oop . Comn.mni(.ation
alarmstatus alarm status status
SENSORS (P.1) AT_0S Cond. Biomass ~ Biomass of the fixed-bed in mS/cm ] J 1
AT_6 Cap. Biomass  Blomass of the fixed-bed in pF/em [] ] ]
Sensors (p.2) FT_01 Flow CO2 CO2 Flow Transmitter MNfA INAA D
FT_02 Flow N2 N2 Flow Transmitter A AR D
Pumps FT_03 Flow Air Air Flow Transmitter A AR D
FT_04 Flow 02 02 Flow Transmitter A AR D
Auxilliary pumps PT_01 Press. 1 Pressure Double Jacket D D N/
PT_02 Press, BicReactor  Pressure bioreactor [] ] A
Agitator PT_03 Press. mid. assemb. Pressure middle assembly D D INJA
TT_01 Temp. 1 BioReactor Temperature culture media before fixed bed T1 D INJA
Valves TT_02 Temp. 2 BioReactor Temperature culture media before fixed bed T2 D INJA
TT_03  Temp. 1 Pre heater Temperature Pre heater bag 1 [] L] /A
MFC TT_04 Temp. 2 Pre heater Temperature Pre heater bag 2 D D INJA
TT_05 Temp, TCU Temperature Heating system TCU AR TN D
TT_06 Temp. Filter Heater Temperature of Filter Heater D D INJA
WT_01 Weight Base Weight base bag A RIS .
WT_02 Weight BioReactor  Weight Bioreactor NA IR D
AT 01 pH1POLESTAR  pH culture media before fixed bed Polestar pH1 [] L] L]
AT 02 pH2POLESTAR  pH culture media after fixed bed Polestar pH2 ] ] ]
AT_03 DO1POLESTAR. DO culture media before fived bed Polestar DO1 [] L] L]
AT 4 DO2POLESTAR DO culture media after fixed bed Polestar DO2 ] O ]
henu . .
CONFIG Loop tuning Pre process Events parameters MAINTENANCE Controller settings

e Out of range error is displayed when sensor reads value out of the normal range of

operation, the reason being the sensor is faulty;

o Open loop error represents wire break between transmitter and 10 card of PLC.
e Communication error is dedicated to those sensors where signal is not transmitted over

4 — 20 mA but over standard communication protocol like profibus ot profinet.

represents the communication failure between PLC and transmitter.

This error also
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Configuration: Maintenance

SENSORS
ACTUATORS
PARAMETERS

Calibration 2pt.  Calibration 2pt. Hardware
sensors (p.1) sensors (p.2) parameters

q q Actual
Selection Description 0'??;3::" temperature
in motor

Sensors (p.1) p_01 Feed inPump  Feed in Pump ah 0.0 =C ]

Sensors (p.2) P_02 Base Pump Base Pump Oh 0.0 °C D

PUMPS P_03 Inoculum Pump  Inoculum Pump Oh 0.0 °C ]

Auxilliary pumps p_04 Feed out Pump  Feed out Pump Oh 0.0 °C E]

Agitator P_05 SamplingPump  Sampling Pump Oh 0.0 °C D
Valves

MFC

MT:;NFI G 4 Loop tuning Pre process Events parameters MAINTENANCE Controller settings

Figure 49: Actuators parameters page with operating counter (red box)

For some actuators (pumps, Agitation motor and valves) the MAINTENANCE menu displays
operating counters (Figure 49) and allows resetting this counter, for example after a
preventive maintenance.
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11. Recipe Manager

11.1 Introduction to Recipes

When the iCELLis 500+ bioreactor process can be lead in a reproducible manner from batch to
batch, it is interesting to go further in automation of workflow by defining all steps and actions and
accomplish them through a controlled program. Ideally this program should contain all information
on tools (or actuators), actions (or output), desired state (or set-point) and final result (or process
value) sorted by ‘parameters’ (or ingredients) and method. This program is hence called a Recipe.

In the frame of process control in the iICELLis 500+ bioreactor software, the Recipe will contain:
e Parameters:

(0}

O O O O

(0]

On-line parameter information, retrieved automatically through system sensors;
Off-line information, supplied manually by the user;

Calculations and variables based on available information;

Equipment modules strategies and set-points;

Alarms settings;

Operator messages, counters, timers;

e Phases or steps of the recipe, linked to each other and accomplished sequentially;
e Transitions between phases, based on time (fixed phase duration) or on defined conditions.

The list of parameters and their target value necessary to accomplish a process is called Formula.
Distribution (or mapping) of the Formula across phases together with conditions to make transition
between phases constitute the Recipe.

Recipe management in the iCELLis 500+ bioreactor software is done through a special module
called Recipe Manager Plus (RMP).

11.2 Recipe Creation

To create a new recipe or modify an existing one go to RECIPE: CREATION.

11.2.1 Recipe Creation Environment

Recipe creation and editing is made through a semi-graphical environment that makes visualization
of phases and transitions user-friendly.
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Recpe: Criation New Recipe V0

Reduce w

Add phase from lbrary

Add new phasze =
001_FPHASE

Menu ] : .
RECIPE - CREATION Validaterecipe Execution

Figure 50: Recipe creation screen — 1) Create NEW recipe button, 2) LOAD existing recipe button,
3) SAVE recipe button, 4) ZOOM IN/OUT Recipe display window buttons, 5) EXPAND/REDUCE Recipe
display window button, 6) INSERTION toolbox frame, 7) COPY/CUT/PASTE toolbox frame,

8) MOVE UP/DOWN and DELETE selected item toolbox frame — Note: selected element type is
displayed in the middle of the toolbox, 9) Recipe display window, 10) Recipe START/END points.

Use buttons on top of WORKING AREA to create a recipe from scratch (NEW) or load an existing
recipe (LOAD) (Figure 50-1/2).

The recipe will appear in Recipe Display window (Figure 50-9) with Start and End points. Recipe
display window can be expanded or reduced and zoomed in/out with buttons above (Figure 50-4/5).

User can position the cursor on one element in recipe display window and add new elements to the
recipe chart with Insertion toolbox (Figure 50-6):

o Add phase from library;

o Add new blank phase;

¢ Add IF/OR/LOOP transition;

e Add branch to OR transition (when selected).

Each element is described in following sections. When elements have been introduced in recipe
chart it is possible to:

e Copyl/cut/paste existing elements (Figure 50-7),

¢ Move selected element in the recipe with MOVE UP/DOWN buttons (Figure 503-8),

¢ Remove selected element from chart with DELETE button (Figure 50-8).
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By selecting an element and pushing REDUCE button (Figure 50-5), the Element information dialog
box will appear to allow configuration of the phase or transition (see corresponding sections).

11.2.2 Saving and Loading Recipes

To save a recipe, use SAVE button (Figure 50-3). This will open the SAVE dialog box with two tabs
(Figure 51):
e ‘SAVE TO SQL DATABASE' allows making a centralized recipe saving with follow-up of
modifications through recipe versions.
e ‘SAVE TO FILE’ creates 2 files necessary for recipe validation or export to external
storage device:
o .csv file contains all parameters and values used in the recipe
o xml file contains the operations made with these parameters (method)

o User must make sure the file used for validation is the latest version.

A) B)

1 SAVE TO SQL DATABASE Save to file Save to SQL database SAVE TO FILE 7

2 3

[ oo

En - 1

Figure 51: SAVE RECIPE dialog box — A) SAVE TO SQL DATABASE tab, B) SAVE TO FILE tab,
1) SAVE TO SQL DATABASE tabs, 2) Recipe name, 3) Recipe version, 4) Recipes stored in SQL database,
5) Reason for new version edition (mandatory), 6) CANCEL button, 7) SAVE TO FILE tabs, 8) File name
9) Storage drive (hard drive or USB), 10) Existing recipes on drive, 11) Save button.

Once created, recipes can be saved and modified multiple times. Recipe manager keeps a history
of each recipe created in SQL database. Saving a modified recipe under the same name will
create a new version of the recipe (Figure 51-3) and will require commenting the reason of
change (Figure 51-5).
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@

PHASE test 001_PHASE_test

003_TR 004_TR

002_Bo

005_PHASE

007_PHASE

008_PHASE_test
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Figure 52: Recipe Loading dialog box — 1) Load from SQL/from file tabs, 2) Available recipes list and
selected recipe highlighted in blue, 3) Available versions of the recipe and selected version highlighted
in blue, 4) Recipe version save information, 5) Recipe overview, 6) CANCEL/LOAD buttons.

When a recipe has been saved into SQL database it is possible to load any version of it as starting
point for new edition. Press LOAD button (Figure 50-2) to open the Recipe Loading dialog box
(Figure 52-5).

Select LOAD FROM SQL DATABASE tab to access locally saved recipes and their
different versions.

Select LOAD FROM FILE if the recipe will be imported from Hard drive or USB. If a USB storage
device is connected to Control System USB port, LOAD button will allow you to browse it and import
a recipe. Otherwise, it will display the list of locally stored recipes.

11.2.3 Equipment Parameters Accessible in Recipe Creation

As explained in introduction the Recipe requires a Formula, that is a set of parameters and values
that will be used during the process. A very large number of parameters are available and they have
been sorted by family for easier selection through nested dropdown lists. These parameters are
detailed in the next table (Table 19).

Table 19: Recipe parameters list and description

Family Sub-Family Parameters Value Type or Description
Available Commands
Equipment Agitation For all EM (when This family of parameters
modules pH applicable) allows setting all
Temperature parameters and commands
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Inoculum Strategy Text of EM as available in
Feed IN AUTO mode. Refer to
Fill Reference Equipment tag Section 0
Feed Out sensor
Drain Process Control:
Sampling Set-points Decimal Equipment Modules for
Gas Out more details.
DO regulation
Alarms pH sensors For all sensors: This family of parameters
DO sensors allows setting through the
Biomass Low Decimal Recipe the different Alarms
sensors Low Low Decimal parameters for all sensors
MFC sensors High Decimal (Alarm thresholds and
Pressure sens High High Decimal enabling/disabling.
Pump sensors
Temp. sensors Alarm Enabling/
Weight sensors | Disabling (for
every alarm)
Interlocks Process Temp exhaust Decimal Process interlocks
set-points.
Weight Decimal
Bioreactor Low
Weight
Bioreactor High | Decimal
Timer 1 All are timers Timers can be either
Timers N/A to started or stopped in a
Timer 5 Start timer phase. Starting a timer
Set duration in requires input of duration
Days/Hours/Min/s/ms and a description.
Description Up to five timers can be set
simultaneously.
Stop timer
Counters N/A Counter 1 All are integers Counter are integer values
to used to keep track of
Counter 5 Initialize counter repeated actions.
+ initial value
Increment (+1)
Decrement (-1)
Increment (+X)
Decrement (-X)+ value
Reset counter
Totalizers N/A Base tot. All are decimals Totalizers can be set to
Feed In tot. zero from the recipe.
Feed Out tot. Reset totalizer
Fill tot.
Inoc. tot.
Drain tot.
Sample tot.
Memory N/A Memory 01 Decimal Memory registers are
Calculations to parameters defined by a
Memory 10 Expression editor mathematical expression.
Operator N/A Message Text Operator message is
message content Text composed of a content

which will be displayed and
a selection tool that will
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Message type
(Info/Ack. OK/
YES/NO)
Message
response

Text

No sign/Single
sign/Dual Sign

define message response
value: “ (blank value)/ ‘Ok’/
‘Yes'/ ‘No'.

Note that Message
response value is not set in
phase creation but during
phase execution.

11.2.4 Phase Edition

Introducing a Phase in the recipe diagram is done by choosing a position in the recipe and selecting

ADD NEW PHASE or ADD PHASE FROM LIBRARY insertion buttons. This operation or the
selection of an existing phase will open the Phase information dialog box used to configure the
phase. Select EDIT button on top to start editing the phase (Figure 53).

A) Save

PHASE _test
Example

EMOD2 PH

Edit

B)

PHASE_test

Save

Example

Operatar message “

Edit

Cancel

COZHBASE »
S
Strategy
Phase completed
Ack, Ok “

0.00 4.00
q >
C db

dband Mo signature

Figure 53: Phase information dialog box — A) Edition of Equipment module parameters (detailed),
B) Edition of Operator message parameters, 1) SAVE and EDIT buttons, 2) Phase Name and Description
fields, 3) Phase duration (s), 4) Parameter family and sub-family selection lists, 5) ADD configured
parameters to phase button, 6) Parameter configuration box, 7) Parameters configured.

Phase edition should go through following steps:

¢ Define phase Name and Description (mandatory). Phase Name must be unigue to
the recipe;

o Define phase duration in seconds (Figure 53-3). If the duration is set to 0s, the recipe will
directly jump to next step (phase or transition) as soon as all actions of the phase are
performed. Otherwise it will let the countdown go to zero before proceeding to next step
or transition;

e Select parameter(s) with dropdown list (Figure 53-4);

e Configure parameters and commands in Parameters configuration box (Figure 53-6/7);

e Add configured parameters with ADD button (Figure 53-5);
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o Repeat these operations as much as necessary to configure all parameters modified in
the phase;
e Save the phase with SAVE button on top of the dialog box (Figure 53-1).

Once saved, the Phase information dialog box becomes inactive (light grey background) and the
SAVE PHASE TO LIBRARY button is displayed next to EDIT button. Saving phases to the library
will allow loading it for creation or modification of any recipe by using the insertion toolbox. The main
advantage to save the phases in the library is to build a library of all predefined phases that can be
use frequently in future recipes.

To delete any existing parameters or commands in the phase, open first the detail of the phase and
select the parameters/commands to be deleted, ‘delete’ button will be available in the section
(Figure 53-5).

If any parameters or commands in the phase are changed, ‘Modify’ button will appear automatically
to apply the change.

@ All parameters that are not explicitly modified in a phase will remain the same. For example, if Fill
EM is started to fill the bioreactor in phase 1, it will continue running unless set to STANDBY in a
following phase.

11.2.5 Transitions Expression Edition

Common to all Transitions is the logical expression that will define the recipe’s next step.
Expression is a single logic statement that will be evaluated during runtime to TRUE or FALSE
value. Depending on the expression value, effects of the transition will be applied:

¢ |IF transitions will pause the recipe until the expression is found TRUE

e OR transitions evaluate the Expression of each branch until finding one TRUE

¢ LOORP transitions will repeat the steps within the loop if the Expression is TRUE
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Figure 54: Transition information dialog box — A) Transition information box under edition,

B) Edited Transition information dialog box, 1) EDIT button — Note: SAVE button is only visible when
a valid expression is present, 2) Transition Name and Description fields, 3) Transition Expression
edition window, 4) Mathematical and Logical operators, 5) TRUE and FALSE value addition buttons,
6) Numerical value addition defining field and button, 7) Recipe parameter dropdown
lists and ADD button, 8) Advanced Operators addition list.

When a transition is inserted, it can be edited by selecting in the recipe schematic the black bar of
the desired transition and pushing the EDIT button on top of the displayed Transition information
dialog box (Figure 54-1). Transition edition should follow the steps below (all mandatory):
o Define transition Name (32 characters max.) (Figure 54-2). Transition Name must be unique
in the Recipe;
o Define Description (120 characters max.) (Figure 54-2);
o Define Expression (Figure 54-3).

Expression is built with logic operands and operators. Operands are either equipment parameters or
static values (Numeral, e.g. 37.5; Logical value, e.g. TRUE; Text, e.g. ‘'OK’...).

All the parameters defined in Phases are accessible in Transition expression through a dropdown
list (Figure 54-7), except for Equipment modules set-points; select the desired parameter and click
ADD button to insert it in the Expression edition window. Similarly, use TRUE/FALSE buttons or
ADD VALUE and attached input field (Figure 47-5/6) to insert logical and numerical operands.

The field (Figure 54-6) is only for help when creating an expression. Due to the precision of floating
point value, some values cannot be added by using this field (for e.g; 0.0001). In this case, the
numerical value can be written directly in the expression (Figure 54-3) by using the keyboard.

o IMPORTANT!
Use of process values in transitions should rely on =>, =< operator types, as reaching an exact
value is not very likely and the expression could be never found TRUE.
In the example above, (Figure 54-b) the expression of the IF transition will be found TRUE when
the pH process value measured by probe pH 1 will be strictly equal to 7.000.
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Logic and Mathematical operators (Table 20) are added using corresponding buttons around
the EXPRESSION EDITOR. The buttons will add spacing before operator insertion. Other
operators can be selected using the Advanced Operator list (Figure 54-8) below the Expression
edition window.

Table 20: Standard expression edition operators

Operator Description

AND Logical AND. Groups two sub-expressions into one. Both sub-expressions must be
TRUE for AND to be true. Otherwise it is FALSE

OR Logical OR. Groups two sub-expressions into one. Any of the sub-expressions must be
TRUE for OR to be true. Both have to be FALSE for OR to be FALSE

NOT Logical NOT; negates the result of a Boolean expression within parenthesis placed after

== Strictly equal

<> Not equal to

> Strictly greater than

=> Greater than or equal to

< Strictly less than

=< Less than or equal to

* A, +, - Mathematical operators

0 Parenthesis. Use it to create a logical sub-expression and control operators’ precedence

@ Specific syntax rules are to be followed to establish a correct expression:
e Only one space before expression start
e One space between each expression element

When the edition of the expression is complete, use the SAVE button on top of the Transition
information box to save your entry. If the SAVE button is not used, the entry will be lost.

11.2.6 IF Transitions Insertion

IF transition will maintain all control parameters of the equipment in the same state until the
expression is evaluated TRUE. The state of the recipe until the expression is TRUE during recipe
execution is like a Pause state. To insert an IF transition in the recipe, place the cursor on a step
and select the IF transition insertion button. Then complete the Transition information as explained
in the previous section.
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Figure 55: IF transition insertion in recipe — 1) IF transition insertion button, 2) Newly inserted
IF transition, selected, 3) Transition information dialog box of selected IF transition.

11.2.7 OR BRANCH Transition Insertion

OR BRANCH transition will execute only one branch of the transition. For each branch it is
necessary to define a transition expression that will be evaluated during runtime. The evaluation will
start with the left-most branch. If the expression logic is true, or there is no expression defined, the
branch will be processed and all other branches aborted; otherwise the evaluation will pass to the
next branch expression. If all branches have expression logic that is FALSE, the procedure will
repeat the evaluation until one of the branches is TRUE.
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Figure 56: OR Branch transition insertion in recipe — 1) OR Branch transition insertion button,
2) ADD LEG button, 3) OR Branch nods, 4) Branch transition expression bars,
5) OR Branch transition end point, 6) Cursor position.

To insert an OR Branch transition, set the cursor to the desired position in the recipe and use the
ADD OR BRANCH insertion button (Figure 56-1). Branches can be added to the transition by
selecting a node and using the ADD LEG insertion button (Figure 56-2/3). Branches can then be
rearranged by dragging them to a new position. Deletion of a branch can be done by selecting the
unwanted element and using the Delete button in the Toolbox. Use the Select Expression bars
(Figure 56-4) to define the expression of each branch with the Transition information dialog box (see
Section 11.2.5 for details). With the cursor on the expression bars, you can add steps (phases and
transitions) to the branch. To insert steps after the transition, select the end point of the transition
(Figure 56-5) and insert new steps.

11.2.8 LOOP WHILE Transition Insertion

o Loop transitions enable re-running a phase or a group of steps based on recurring evaluation of the
Loop transition expression value.
Loop steps will always be executed at least once as the loop condition is at the bottom of the loop.
Loops will be repeated if evaluation of the loop’s expression leads to TRUE value of logical
statement. If the value is FALSE, the loop will break and the process will continue. This is hence the
structure of a LOOP WHILE programming.

o IMPORTANT!
If the expression of a LOOP is never evaluated FALSE the loop will repeat endlessly.
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Figure 57: LOOP transition insertion in recipe — 1) LOOP transition insertion button,
2) LOOP sequence, 3) LOOP start point, 4) LOOP repeated step, 5) LOOP end point with
Transition expression evaluation, 6) Cursor position, 7) LOOP transition information dialog box.

To insert a LOOP transition, set the cursor to the desired position in the recipe and use the ADD
LOOP insertion button (Figure 57-1). Then select the loop start point (Figure 57-3) and insert
the desired phase or transition. Any recipe element, including Loops, can be included inside a

loop structure.

o It is not possible to move elements in and out of loops with MOVE UP/DOWN buttons. All steps of
a loop must be created in the loop, copied/pasted or imported from the library.

To define Loop transition conditions, select the LOOP end point (Figure 57-5) and complete the
Transition Information dialog box (Figure 57-7). Refer to Section 11 for details on expression
edition. To insert steps after the transition, select the end point of the loop and insert new steps.

If a phase got executed multiple times in a loop, then all the instances are displayed in the history
ordered by time. Execution instance count starts from zero (0).

o IMPORTANT!
The maximum number of steps in recipe manager is dependent of the number of parameters used
in the recipe. The maximum number of parameters per recipe tested by Wonderware with success

is 5500. Using 382 parameters in each step of the recipe, the user can use 14 steps

per recipe.
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11.3 Recipe Validation

Recipe validation is necessary to validate the existence of all parameters in the equipment, the
coherence of the method and to transform the files generated during the creation in a RECIPE file
that can be assigned to the equipment and executed.

o Recipe validation must be done every time a recipe is modified or imported to a new equipment.

The process of recipe validation requires several steps necessary for the Recipe Manager to finalize
RECIPE file. These steps include the generation of a FORMULA file from a FORMULA TEMPLATE
and the generation of a RECIPE file from a RECIPE TEMPLATE and FORMULA file.

11.3.1 Recipe Validation Procedure
To start the recipe validation, navigate to HOME: RECIPE: VALIDATE RECIPE and follow the

procedure bellow (recipe is named here ‘Your_Recipe’ as example).

Table 21: Recipe validation step by step procedure

Iltem Description
1. Select FORMULA TEMPLATE page.
FORMULA
TEMPLATE
+ a. Select ADD button.
Add

b. In Formula template give the Formula template a name (e.g.

€= YOUR_FORMULA ‘ , T
Your_Formula’) and a description.

Description

Parameters c. Select IMPORT button.

+ | M| =

Add mport Export

From Fl d. InIMPORT PARAMETERS dialog box select ‘From file’ — ‘Browse’
| | = and select Your_Recipe_Name.csv file in the list. Press ENTER.
Close Press ‘Import’ then Parameters are imported in the Formula
template.
E e. Select CHECK IN button.
Check In
Version State Ma f.  Verify that the State is ‘Current’ or set it to ‘Current’ with SET
1 Draft 0ofOF STATE button.
o
£3

Set State

2. Select RECIPE TEMPLATE page.

RECIPE
TEMPLATE
+ a. Select ADD button and give the Recipe template a name (e.g.
o ‘Your_Recipe’) and a description.
€= YOUR RECIPE
Description
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Procedure Parameter Map b. Select IMPORT button under the PROCEDURE tab.
h 2 7
Capabilities  Flow Controls mport Export
MO RrOceie c. Browse to Your_Recipe_Name.xml file and select IMPORT. Confirm
your selection with YES button on the confirmation message and
Complt processTesTo e acknowledge the Notification with OK button.
d. Select FORMULA TEMPLATE button (RMP HEADER) and choose

&

Formula Temp...

Your_Formula created in step 1. Confirm with ADD button.

A CAUTION! Ensure you select the right Formula template from the list.

Procedure Parameter Map

e | w =

Browse Auto Map mport

e.

Select PARAMETER MAP tab and select AUTO MAP button.
Acknowledge Notification.

E.If gg f.  Select CHECK IN button and verify that state is ‘Current’. Otherwise
i e set it to ‘Current’ using SET STATE button.
3. Select FORMULAS page.
FORMULAS
+ a. Select ADD button. A dialog opens to propose formula templates.
o Choose Your_Formula created in step 1.
b. Give to the Formula a name (e.g. ‘Formulal’) and a description.
El/ c. Select CHECK IN button.
Check In
gg d. Select SET STATE and modify the state to ‘Approved'.
Set State
4. Select RECIPES page.
RECIPES
+ a. Select ADD button. A dialog opens to propose Recipe templates and
o Formulas. Choose Your_Recipe created in step 2 and Your_Formula
created in step 3 (Note that the list of proposed formula contains only
1 proposal). Select ADD to confirm.
b. Give the Recipe a name (e.g. ‘Recipel’) and a description. The
description will be the title displayed on the main scren
E.I/ c. Select CHECK IN button.
Check In
gg d. Select SET STATE and modify state to ‘Approved’.
Set State
Recipe validation is complete.
Version State Use
1 | Approved = Allowed Vv

11.3.2 Deleting Formulas or Recipes from Lists

For traceability reasons, it is not possible to delete Formulas and Recipes files from the system,
however if they are not used anymore it is possible to set their state to ‘Obsolete’. This will delete
the file from the displayed list and could ease further selection. Follow the indications given in
Figure 58 to set the state to ‘Obsolete’.
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Recipe: Validate recipe

FORMULA Recipe F I Reci
TEMPLATE template CIas CCIDES

2 M

Check In

Set State

State Obsolete v

Comment

Cancel

Ilenu ] :

Figure 58: Setting state to obsolete in RMP — 1) Multiple selections keys,
2) Check IN button, 3) Set state button, 4) State list, 5) SET button.

Recipe template, formula template, formula and recipe can be deleted individually by setting their
state to Obsolete. A Formula Template cannot be set to Obsolete unless all the Formulas derived
from it have been set to Obsolete. And a Recipe Template cannot be made Obsolete unless all the
Recipes derived from it have been made Obsolete.

Once its state is changed to obsolete, the Item will no longer appear on the summary page unless
filtered by Obsolete.

11.4 Modifying a Recipe

To modify a recipe, load the desired recipe (as per Section 11.2.2) and implement the changes
required. Once finished, the user needs to save the modified recipe (as per Section 11.2.2).

If the recipe wasn'’t validated before modification, the user must validate it (as per Section 11.3) to
be able to execute it.

If the recipe had been validated before the modification, simpler steps can be followed. Navigate to

HOME: RECIPE: VALIDATE RECIPE and follow the procedure below (recipe is named here
‘Your_Recipe’ as example).
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Table 22: Recipe validation step by step procedure

Iltem Description
1. Select FORMULA TEMPLATE page.
FORMULA
TEMPLATE
your_recipe a. Select the formula template that was created (e.g. ‘Your_Formula’).
cument 5 Parameters
0 Formulas
| =] | £3 D D b. Select CHECK OUT button
Parameters c. Select IMPORT button.
+ |»| =
& From File d. InIMPORT PARAMETERS dialog box select ‘From file’ — ‘Browse’
| | = and select Your_Recipe_Name.csv file in the list. Press ENTER.
Close Press ‘Import’ then Parameters are imported in the Formula
template.
B [M] ™ [ e Select CHECK IN button.
Version State Matches f.  Verify that the State is ‘Current’ or set it to ‘Current’ with SET STATE
2 Current 0 of 1 Formula button.
gg Note also that the VERSION number has increased
Set State
2. Select RECIPE TEMPLATE page.
RECIPE
TEMPLATE
your_recipe a. Select Recipe template that was created (e.g. ‘Your_Recipe’).
cornt 5 Parameters
0 Formulas
Ea - =] &5 b. Note that there is an UPGRADE option available now. Select
Upgrade Diffe... Upgrade Check Out Set State UPG RADE button.
Procedure Parameter Map c. Select IMPORT button under the PROCEDURE tab.
T | g
Capabilities  Flow Controls mport Export
Mpor R d. Browse to Your_Recipe_Name.xml file and select IMPORT. Confirm
e your selection with YES button on the confirmation message and
o acknowledge the Notification with OK button.
E’E e. Select FORMULA TEMPLATE button (RMP HEADER) and choose
Formula Temp.. Your_Formula created in step 1. Confirm with ADD button.
A CAUTION! Make sure you select the right Formula template from
the list.
Procedure Parameter Map f. Select PARAMETER MAP tab and select AUTO MAP button.
_ Acknowledge Notification.
U7 S e R e
& ™M B8 =i g. Select CHECK IN button and verify that state is ‘Current’. Otherwise
V;—; S T — set it to ‘Current’ using SET STATE button.
o2 Note that the version has also incremented.
Set State
3. Select FORMULAS page.
FORMULAS
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your_recipe a. Select the formula that was created (e.g. ‘Your_Formula’).
cornt 5 Parameters
0 Formulas
BB - A £3 b. Note that there is also an UPGRADE option available now. Select
Upgrade Diffe... Upgrade Check Out Set State UPG RADE button,
& ™~ s} i c. Select CHECK IN button.
gg d. Select SET STATE and modify the state to ‘Approved'.
Set State
Select RECIPES page.
RECIPES
your recipe a. Select the recipe that was created (e.g. ‘Your_Formula’).
corene 5 Parameters
0 Fermulas
BB || B & b. Select UPGRADE button.
& | ™ | CO- c. Select CHECK IN button.
gg d. Select SET STATE and modify the state to ‘Approved'.
Set State
Version State Use
2 Approved | Allowed |V Recipe validation is complete with the version incremented.

11.5 Recipe Execution

Once the Formula and Recipe are properly configured and ‘Approved’ they become available

for execution.

Recipe execution is the loading and realization of a validated recipe on the equipment. To execute a

recipe, navigate to HOME: RECIPE: EXECUTION menu (Figure 59).

11.5.1 Recipe Execution Screen Overview

Recipe Execution menu contains several important information and selection keys.
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Recipe: Exzcution

Formula Equipment
parameters parameters

Abort Recipe Pause Recipe

Initiate EM to AutoiStandby

Auto/Standby

PROCEDURE

Memory
COUNTER registers

34 TIMER:: RECIFE
Full Screen

Flapsed:  00:06:40

Force True

Complete

005_TemperatureE...
iCELLis_PHASE
Complete

=a

007 _pH_DO Equilib...
iCELLis_PHASE

Expression (Temp_TCU>=27 ) AND (Operator_AckMsg=="0K")
Variable Value
Operator_AckMsg
Temp_TCU 29.737
© 2016 Schneider Elscrric Softwars, LLC. Al rights reserved | Versicn 3.5 | Professianal Edition
MSG Did you calibrated pH after sampling 7 OK

Mlenu: . - -
RECIPE 4 Creation Validate recipe EXECUTION

Figure 59: Recipe Execution screen — 1) Execution tabs (Recipe visualization modes), 2) Zoom IN/OUT
Refresh buttons for Recipe Execution box, 3) EM AUTO/STANDBY button, 4) Recipe Execution Box,

5) Playing recipe buttons (ASSIGN/START or ABORT/PAUSE /HOLD), 6) Step forcing buttons area
(FORCE TRUE button for IF transition; ABORT/RESTART for phases), 7) FULL SCREEN button displays the
whole recipe in Recipe Execution box (adjust zoom to recipe length), 8) Recipe Visualization window,

9) Step selected, 10) Selected step details, 11) Operator Message zone with OK/YES/NO/ACK buttons
(depending on message type), 12) Timers and counters or Memory registers live visualization, 13) Timer
elapsed time (example recipe elapsed time)Tabs selection buttons (Figure 49-1/2/12) allow different
visualization modes of the main information displayed in the Recipe Execution Box (Figure 49-4).

Recipe Execution buttons allow loading and executing a recipe (Figure 59-5).

The Recipe Visualization window displays a live state of steps (Figure 59-8) as well as the details of
a selected step (Figure 59-9/10).

If an operator message is programmed, it will be displayed in the OPERATOR MESSAGE ZONE

(Figure 59-11) and the icon will appear in the RECIPE SUMMARY area of the HEADER as
long as the message is active and the user is in different screen than the execution view.

o If starting a new batch, it is highly recommended inserting an Operator message at the beginning
of the recipe to check that everything is setup correctly.
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11.5.2 Assigning and Starting a Recipe

@

defaults setting of RMP security).

Recipe: Execution

Initiate EM to AutoiStandby
AUTO/STANDBY

Formula Equipment

PROCEDURE parameters parameters

Assign Recipe

Enabled

User access level of Operator or Supervisor is necessary to execute a recipe (according to the

TIMERS

Memory
COUSNTER registers

TIMER: RECIPE

Recipe

Elapsed:  00:00:00 ]

ROC1T

Creation

fenu n q | |
RECIPE 4 Validaterecipe EXECUTION

Figure 60: Assigning recipe in Recipe execution menu —
1) ASSIGN RECIPE button, 2) Recipe list, 3) ASSIGN button.

To load a recipe, use the ASSIGN RECIPE button on top of Recipe Execution box (Figure 60-1).
Available validated Recipes list is summoned for recipe selection and confirmation (Figure 60-2/3).
The recipe is loaded in RMP Execution Box and becomes visible in the Recipe visualization window

(Figure 61); loading can take a few minutes.

@

Once assigned the recipe and on-going step appears in HEADER Recipe summary field with
recipe state between brackets (Assigned/Running/Paused/Held/Aborted/Complete).
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A)

Assign Recpe  Start Recipe

001_P1
iCELLis_PHASE

003_P2
iCELLis_PHASE

B)

= = :E
Abort Recipe  Pause Recipe

001_P1
iCELLis_PHASE
Running

m
003_P2
ICELLIs_PHASE

u

Confirmation
Do you want to abort the recipe?

C)

Abort Recipe  Resume Recipe

001_P1
ICELLis_PHASE
Complete

003_P2
iCELLis_PHASE
Complete

Figure 61: Recipe visualization window details for recipe starting, pausing, resuming and aborting —
A) Assigned recipe not started, B) Started recipe running, C) Running recipe paused, D) Confirmation of
running recipe abortion, 1) START RECIPE button, 2) PAUSE RECIPE button, 3) RESUME
RECIPE button, 4) ABORT RECIPE button, 5) ABORT RECIPE Confirmation box.

An assigned recipe can be initiated using the START RECIPE button (Figure 61-al). The recipe
then follows sequence of phases and transitions programmed. Displayed buttons are changed to
ABORT RECIPE and PAUSE RECIPE.

IMPORTANT!

Before starting a recipe, it is recommended to initiate all EM to AUTO mode in STANDBY state.

This can be done manually, one EM at a time, from P&ID screen or in one single step with
INITIATE EM AUTO/STANDBY button on RMP Execution pages (Figure 49-3).

11.5.3 Pausing Recipe, Holding Recipe, Forcing Transitions & Aborting Recipe

In the absence of user’s request, each recipe step sequentially goes through 4 stages: Assigned,
Requesting Start, Running, Complete. Stages are graphically displayed on recipe execution box for
an easier visualization (Figure 62 a to d).
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003 _Filling
iCELLis_PHASE

003 _Filling
iCELLis_PHASE
Requesting Start

003_Filling
iCELLis_PHASE
Running

003 _Filling

iCELLis_PHASE
Complete

e) f) g) h)
003_Filling 003_Filling 003_Filling 003_Filling
iCELLis_PHASE iCELLis_PHASE iCELLis_PHASE iCELLis_PHASE

Paused

Held

Aborted

Restarting

Figure 62: Phases and transitions states during execution — A) Assigned stage,
B) Requesting Start stage: conditions for start are checked, C) Running stage,
D) Complete stage, E) Paused, F) Held, G) Aborted, H) Restarted.

It is possible to modify the course of a step by different manners:

@

Recipe can be paused at any time with PAUSE RECIPE button (Figure 61-b2); In Pause
mode the equipment will continue running with latest settings but the recipe will not go to the
next step until the RESUME RECIPE button (Figure 61-c3) is used.

In case of Emergency Shutdown, the recipe will switch automatically to HOLD mode, all EM
will go to STANDBY mode and Control Systems/actuators will stop, when the Emergency
Shutdown is reset and the acknowledgment is done the recipe can be restarted by using
RESTART RECIPE button.

In Hold mode, it is not possible to override EM and actuator controls in auto mode, Recipe has to
be restarted or aborted to be able to restart EM, but it is still possible to change to manual mode
and control the actuators.

Recipe can be aborted at any time with ABORT RECIPE button and confirming entry (Figure
61-d4/5). Aborting the recipe will end the recipe and all EM will go to standby mode.
It is possible to force the logic state of IF transition by selecting IF transition and using
FORCE TRUE button then displayed in Step Forcing Buttons Area, dual signature with
comments are required in this case:

o0 First level signature needs to be signed by an engineer user.

0 Second level signature needs to be signed by an administrator user.

Transitions (IF/OR/LOOP) require their expression (logic statement) to meet a specific value at
runtime (TRUE or FALSE) to continue to next step. If the value for going forward is not met (error
in programing or too long time) it could result in an endless recipe.

IF transitions have FORCE TRUE option that can be used also in OR BRANCH. LOOP transitions
do not have FORCE BREAK option.

All those states are graphically displayed in the recipe execution box (Figure 62E - H).

If the recipe is executed until the Finish point, all steps will be marked ‘Complete’ and the Recipe will
end however all EMs will remain in the last programmed state.
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12. Batch Data

12.1 Editing Run Information

This section will present how to edit the name of the Batch, the name of the Bioreactor and the
information of the Batch. These three names will be registered and appear in a Batch Report.

By selecting the BATCH INFORMATION button in the HEADER (Table 1), a dialog box opens that
allows introducing any run-related information.

Recipe Manager equipment f| Lis_500
BATCH NAME

=g RMP equipment

EQ_iCELLis

Batch name: |Batchlest01

[ Clear ]

BIOREACTOR NAME

Bioreactor name:

USER BATCH INFORMATIONS

User informations:

1 MNEW BATCH m APRLY || CANCRL

EDIT

EDIT
EXIT

B)

RMP equipment

Recipe Manager equipment for iCELLis_500 EQ_iCELLiz
BATCH NAME

Batch name: BatchtestOl

MNEW BATCH

BIOREACTOR NAME

BioreactortestOl

Bioreactor name:

USER BATCH INFORMATIONS

User informations: Test of module

Figure 63: BATCH INFORMATION dialog box — A) New batch edition, B) Bioreactor name and user
information introduction, 1) NEW BATCH button, 2) Batch nhame introduction field, 3) Batch name
APPLY button, 4) BIOREACTOR NAME field, 5) USER INFORMATION field, 6) EXIT button.

User can define the following run data:

e Batch Name: this name is chosen by the user and must be written without blanks. Use the
NEW BATCH button (Figure 63-Al) to enter batch name and apply entry (Figure 63-A2/3);
o Bioreactor Name: edit bioreactor name or ID (serial number) in the dedicated field

(Figure 63-B4);

e User batch information: edit additional information in the dedicated field (Figure 63-B5).

When all Batch information is filled, selection of NEW BATCH button clears all fields.

o The data entered in BATCH INFORMATION is stored in the database and included in the Batch
report. However, there is no protection to prevent introducing several times the same information.
Updating and certifying the data is the user’s responsibility.
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12.2 Report Generation
The iCELLIis 500+ bioreactor software stores all run data in a secured database and this database

can be accessed to generate electronic reports.

o IMPORTANT!
Electronic reports are exclusively based on the completion of an existing recipe. It is thus not
possible to generate a report for a period that was not under a recipe execution.

To generate a report go to HOME:BATCHDATA (Figure 64).

Recipes report list ] [ Recipe instance report configuration

AiCFlLis 5NN/Rerine Fxarutinn

Report period || ast week

Recipe name: |Rpol ~

® @B un.
iCELLis 500 recipe reports list
Recipe: RO01 Started after: 24-Mov-2017 11:54:01 (CST)

Reporting time zone: || ocal time ~

WView Report

Machine: 1CL500C522521 Completed before: 01-Dec-2017 11:54:01 (CST)
" " n
Recipe "R001" reports
Start Date/Time (CST) Completed Date/Time Duration Recipe Name [ Recipe Formula Name Formula Started By Stopped / State
(csT) Batch name Version Version Aborted By

01-Dec-2017 11:53:48 01-Dec-2017 11:53:56 00:00:07.6070000 ROOL 1 F_001 i ICL500C52252 1ICEL Complete
BatchtestD1 LIssU

01-Dec-2017 11:53:31 01-Dec-2017 11:53:38 ROD1 1 F_001 i ICL500CS522521NCEL Complete
Batchtest01 LISSU

01-Dec-2017 11:53:07 01-Dec-2017 11:53:14 RO0L 1 F_001 1 ICL500C522521ICEL Complete
BatchtestD1 LIssU

01-Dec-2017 10:56:26 01-Dec-2017 10:56:33 RO01 1 F_001 i ICL500CS22521NCEL Complete
Batchtest01 LISSU

30-Nov-2017 15:43:00 30-Nov-2017 15:49:08 RO0L 1 F_001 1 ICL500C52252 1ICEL Complete
{Empty) LI55U

Report generated on 01-Dec-2017 11:54:08 (CST) by (ICL500CS522521\Administrator) Page 1/ 1

Figure 64: Batch report generation page — 1) Report display settings,
2) VIEW REPORT button, 3) Available reports list, 4) Report opening link.

Available report list can be displayed after definition of report display settings (Figure 64-1) and
validation with VIEW REPORT button (Figure 64-2). The list of corresponding reports is displayed
by completion date/Time and a report can be open by selecting the link in Completed Date/Time
column (Figure 64-3/4).
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Reports

1 %Recipes report list ‘ [ Recipe instance report configuration %

/ICELLis_500/RMPExecutionInstance

Report configuration | Default v e 3

Wiew Report

Bioreactor: Bioreactortest0l

P iCELLis 500 recipe report A
Maghine; 521 € Batch: Batchtestol ) Started at: 01-Dec-2017 11:53:31 (C5T)

Completed at: 01-Dec-2017 11:53:38 (CST)

Recipe "R001" E< /

Recipe "RO01" informations %
Recipe name: RO01

Recipe version: 1
Formula version: 1
Completed at: 01-Dec-2017 11:53:38 (CST)
State: Complete

Formula name: F_001

Started at: 01-Dec-2017 11:53:31 (C
- 21\ICEl

Operator informations: Test of module

Recipe "RO01" sequence of events

Date/Time (CST) Event Type Duration Requested by Dene by/Comment Check by/Comment
(HH:mm:ss:ms)
N/A N/A
01-Dec-2017 11:53:27 Assigned Request Assign 0:00:04:673 1CL500C522521\ICELLISSU Ny NjA
NfA NfA
01-Dec-2017 11:53:31 Assigned Request Start 0:00:00:190 ICL500C522521\ICELLISSU /A NJA
NjA /A
01-Dec-2017 11:53:31 Running State 0:00:06:530 N/A NJA /A
N/A NfA
01-Dec-2017 11:53:38 Complete State N/A NjA NJA /A

Phase "001_PHASE"

f Home Process Recipe Configuration ) BATCHDATA

Events

Figure 65: Visualization and modification of a report — 1) RECIPES REPORT LIST button,
2) RECIPE REPORT CONFIGURATION button, 3) REPORT CONFIGURATION drop-down list,

4) Report File Management buttons, 5) User’s Batch information.

When selected, the report opens in the main window. Using File Management buttons, it is possible
to print the report (Figure 65-4), and to export as PDF file the button EXPORT TO PDF is available,
the file will be saved in the Hard drive or in the external USB if it's connected. The content and
presentation of the report can also be changed using an existing Report Template from the
drop-down list (Figure 65-3), the template should be selected during the configuration of the report

(refer to the next section).

o Batch information entered by user in BATCH INFORMATION dialog box is displayed in the report

header (Figure 65-5).

As described in the next chapter the configuration of the report can be modified.
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12.3 Report Configuration Tool

It is possible to configure the content of batch reports used in iCELLis 500+ bioreactor software with
the RECIPE REPORT CONFIGURATION button (Figure 65-2). This button toggles to a new page
where the user can start a new report model or modify an existing model (Figure 66).

Figure 66: Report edition frame — 1) NEW report button, 2) Existing report selection lists.

Report models are compulsorily attached to a recipe name and it is not possible to select a report
template from another recipe when generating a report. That is why the report selection list is
refined first by Recipe Name. However, it is possible to create a report by copying an existing one.

12.3.1 Report Model Creation

2 Help |

‘ Cancel

I Reports

Figure 67: Report model creation dialog box — 1) Report name, 2) Recipe status selection
(new recipe, created recipe, executed recipe), 3) Associated Recipe Name,
4) Copy configuration from existing Template, 5) CREATE report model button.
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When selecting NEW button in the RECIPE REPORT CONFIGURATION page, the user must first
define the name of the new report (Figure 67-1) and then associate the model to a recipe. There are
three possibilities:

e The recipe exists and has been executed once (3- Left branch);
e The recipe exists but has never been executed (3- middle branch);
e The recipe does not exist yet (3- right branch).

User must select one of these possibilities and select or define a recipe name in accordance
(Figure 67-2/3). Only the first option (3- Left branch) leads to the immediate generation of a report.

It is then possible to select an existing Report template as basis of the new report model
(Figure 67-4) and validate selection with CREATE button (Figure 67-5).

12.3.2 Report Model Edition

The data displayed in the Batch reports can be customized. To do this, report models need to be
created/modified. To create a new model, click on New. To update an existing one, change the
Recipe report configuration name to the one to be updated and click on Update (Figure 68-1).

| N
Reports - I ?  Help |
Show recipe informations Q’shw recipe commen fied [Q’;’;gmﬁ;;giw@ [Q’iﬁm@;ﬁs) Exit

S e ot Show bransition(s) Show phase{s) sequence of
sequenceof evenks events
Show recipe intetlocks gshow recipe warnings gshuw phase(s) parameters

rts configurations:
Show recipe sequence of

events

[ Iew Update

Delete ]

J

Recips name

Recipe_01dec2017

Show recipe alarms Show recipe system alarms

Recipe repart configuration name

Show recipe audi: trails Reportoonfigl

KIKIKIKIK

Existing Trend/Datagrid page(s) for this configuration:

PY chart

Parameter selection by type:

Process valles

Trénd page description inreport: [PV chart ‘ D P

Start/End time: o bs filed by the

{ } name of & phass or a transition
Trend start time: l:l Trend end time: l:l (e DO1_TR or 001_PHASE).

Empty For the Redpe time,
AT_03 PV

DO1POLESTAR Process value

‘ DO sensors

DO1 POLESTAR

Threshold: Delay: | HH

LL

PV PV SIMULATION: | SIM

Figure 68: Batch report configuration tool — 1) Report edition frame, 2) Report content categories, 3) Trend
groups list, 4) Trend parameter selection, 5) Selected parameters in trend & trends hame/time edition.

=

The content of the report is sorted in categories. User can select which categories are to be
included in the report (Figure 68-2).
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Trends can be added to the report template as an object. The configuration of this object
(Parameters selected) must be saved under a description name and can then be re-used

(Figure 68-3/5). Parameters can be added to the Trend using the Trend Parameter Selection
(Figure 68-4), and just clicking on the desired parameter. The parameter will appear on Figure 68-5.
A maximum of 5 parameters can be plotted together on one Trend page. If more parameters need
to be plotted, a new group of parameters (page) needs to be created by changing the name of the
description and saving as new.

12.4 Change Logo on the Reports

The iCELLIis 500+ bioreactor software allow the customer to use its own logo in the generated
reports in a very simple way. Figure 69 presents a batch report list with the default Pall logo.

Recipes report list ‘ [ Recipe instance report configuration Export to PDF

L

/ICELLis_500/Recipe Execution

Report period | Last week v Reporting time zorne: || gcal time v Wiew Report

Recipe name: 'R_po1 v

@& Em
iCELLis 500 recipe reports list
Recipe: R_001 Started after: 12-Jul-2018 10:29:56  (CDT)
Machine: 1CL500C522521 Completed before: 19-Jul-2018 10:29:56  (CDT)
Recipe "R_001" reports
Start Date/Time (CDT) Completed Date/Time Duration Recipe Name | Recipe Formula Name Formula Started By Stopped / State
(com) Batch name Version Version Aborted By
05-Jun-2018 10:07:50 19-Jul-2018 10:21:43 44.00:13:52.7200000 R_001 1 F_001 1 ICLS00CS22521\ICEL Complete
{Empty) LISSU
Report generated on 19-Jul-2018 10:20:01 (CDT) by (ICLS00CS22521\Administrator) Page1/1

Figure 69: Batch report list with the default Pall logo

To change the logo, it is required to first log in with the windows administrator user account, to have
access to the windows features. Go to the folder ‘D:\Reports logo’ and paste in this folder the new
logo with the name ‘REPORT-LOGO.png'’ in png format, as shown in Figure 70.

| ¥ = | Picture Tools  D*\Reports logo - O >
Home Share View Manage 0
. v » Computer » DATA(D:) » Reportslogo v O Search Reports logo e
‘i SYSTEM (C:)
~
Print
rint sereen REPORT-LOGO - REPORT-LOGO.p
Recipe import-export Old.png ng
Reports logo
Reports PDF v
2items =[]

Figure 70: New logo to be placed in the Batch reports

Now, as can be observed in Figure 71, the logo from Pall is replaced by the chosen logo in the
Batch report and will be present in all the report pages.
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Reports =-0 GEEE

[ Recipes report list ] [ Recipe instance report configuration ]

/ICELLis_500/Recipe Execution

Export to PDF

Wiews Report

Report period | ast week v Reporting time zore: | gcal time v
Recipe name: R _poi ~
. -
. [RT)E JeF
iCELLis 500 recipe reports list
Recipe: R_001 Started after: 12-1uF2018 10:35:32  (CDT)
Machine: 115000522521 Completed before: 19-Jul-2018 10:35:32__(CDT)

Recipe "R_001" reports

Start Date/Time (CDT) Completed Date/Time Duration Recipe Name / Recipe Formula Name |Formula Started By Stopped / State
(coT) Batch name Version Version Aborted By
05-Jun-2018 10:07:50 19-Jul-2018 10:21:43 44.00:13:52.7200000 R_001 1 F_001 1 ICL500CS22521YCEL Complete
(Empty) LISSU
Report generated on 19-Jul-2018 10:35:36 (CDT) by (ICL500C522521\Administrator) Page1/1

Figure 71: Batch report list with a different logo (iCELLis 500+ bioreactor)

12.5 Simple Recipe for Batch Data Report

If a recipe execution is not desired by the end-user, in case of a manual use of the equipment
modules, or other application, and it is needed to create a report, it is recommended to use a very

simple recipe.

In this section, a very simple recipe example, with no actions on the equipment modules, is given in

order to obtain Batch reports.

The following example (Figure 72) consist in a recipe with 1 phase and 1 transition, that makes the
system run a recipe that has no actions in the equipment modules, running indefinitely, until the
operator acknowledges a message in Recipe Manager Plus (HOME: RECIPE: EXECUTION

menu — Figure 73).

PHASE
Description of the STEP

Clear

Clear

Resst

Message =Press OK o stop recording in Batch clata
Slgnature=Single signeture
Typas=hck, Ok

Name TH

Doscription =<k

Expregsion. (Operator_AckMsg= ="0K")

e ==l

] =
J ==

= =

' |

= =
| | 'l'-‘f_E-| FALE | e vakie| | ® |

Paremsaters Other operators.

Figure 72: Simple recipe for Batch data report
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Recipe: Execution

PROCEDURE Formula Equipment — Initiate EM to AutoiStandby Simulation
parameters parameters TO/STANDBY Enabled DISABLED

TIMERS

Memory
E E COUNTER registers
Abort Recipe  Pause Recipe S

- b4 TIMER : RECIFE

Disable Aute 5. Ful Screen
Elapsed: 00:00:46

001_PHASE
Running

© 2016 Schneidar Becic Sofware, LLC. All rights reserved | Versian 3.5 | Professional Editien

Press CK to stop recording in Batch data o 0K

MQEEQPE 4 Creation Validaterecipe EXECUTION

Figure 73: Acknowledge for stopping the simple recipe for Batch data.
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13. EVENTS: Alarms and Journal

é ALERT! Risk of damage to the equipment/process!
Even if Actions can override Alarms, failure to observe an alarm message could result in damage
to the device.

13.1 EVENTS Definitions

The term EVENT in the iCELLis 500+ bioreactor software designates a data set generated by a
User action or a deviation from normal state. Deviations encompass process deviations (between
PV and SP) and equipment’s hardware faults due to electro-mechanical issues. All EVENTS are
recorded by the Data Acquisition module and can constitute the proof that a run or a batch has been
completed following an accepted procedure (the sequence of operator actions), with or without
deviations of process and of equipment from accepted states.

Events in the iCELLIis 500+ bioreactor system are sorted into 7 categories:
¢ INTERLOCKS: automated safety actions triggered by deviations of a process value or a
hardware failure. They are divided between Critical Interlocks and Process Interlocks:
o Critical Interlocks: safety interlocks aiming at protecting iCELLis bioreactor, Control
System and process from immediate danger.
0 Process Interlocks: safety interlocks aiming at protecting iCELLis bioreactor, Control
System and process from non-immediate danger.
o SENSOR ALARMS: highlight a deviation of a process value from accepted operating range.
e SENSOR WARNINGS: highlight a deviation of a process value from accepted operating
range. The two-stage event thresholds (Warning -> Alarms) allows user to take action at
Warning stage before reaching the Alarm stage.
e REGULATOR ALARMS: highlight a persistent deviation between a process value and its
target value regulated by set-point of an active regulation loop.
o HARDWARE FAULTS ALARMS: will go off if hardware component undergoes power failure,
or in case of loss of communication.
¢ ACTUATOR FEEDBACK ALARMS: will go off if PLC receives no more feedback from
active actuator.
e EVENTS: all commands sent by the iCELLIs software HMI to the PLC, resulting from user
action in software or recipe execution.

EVENT categories have different impact on process or equipment. They can be hierarchized by
priority over PLC commands:

INTERLOCKS > HARDWARE > OPERATOR ACTION > ALARMS > WARNING

@_ Alarms and Warning activation is done from Sensors and Control System configuration tabs, by
enabling the alarm with check box (see Figure 12 for example).

13.2 Events Visualization

Events and generated alarms can have a critical impact on the good proceedings of a process.
Hence, special efforts have been made to emphasize events visualization and impacted elements.
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13.2.1 HEADER Event Display

Constantly visible on iCELLis 500+ bioreactor screen, the HEADER is used to display real-time
system status associated with a color code: OK (blue), INTERLOCK (Red), ALARM (Red),

HARDWARE (Orange) and WARNING (Orange). The priority of status displayed (Figure 74) is
as follows:

INTERLOCK > ALARM > HARDWARE > WARNING > OK

When the system status is different than OK, the STATUS button becomes a shortcut for the
corresponding Event journal page.

ALC 1ov351:|t 1.03 g\a‘ﬁh gatd'|51 i
vl !
woowsr: | HARDWARE || e

System Batch Batch 51
30-Jul-2018 FLC v1.03 HMI v1.03 Recipe R_manrecipe
15:57:57 ICS00NV-A-XX1 Step

- iCELLis S00

30-Jul-2018
04:39:09

LS . cellisad
el 210G ouT

Figure 74: System status display in HEADER by order of priority (top to bottom) — A) Interlock state,
B) Alarm state, C) Hardware fault state, D) Warning state, E) OK state.

13.2.2 HOME and P&ID Screens Events Display

In addition to the HEADER status display, HOME and P&ID screens will display more detailed
information about alarms/warnings by circling items generating the event and displaying a small

icon @ next to the elements affected by Interlocks (Table 23 & Figure 75). Note that these signals

will also be displayed in the reduced P&ID exhibited in EM dialog boxes and in the Actuator/Sensor
configuration dialog boxes.

Table 23: Visualization of interlocks, alarms and warnings on single elements

Item Description
o O 1. Control System locked by interlocked
Fooo0 % i
1 o @& #0p | 2. Actuator locked by interlocked
{giliiiiin: | 1 - Blinking. Sensor Alarm active and not acknowledged
" 540 e ;" 85 % : | 1-Notblinking. Sensor Alarm active and acknowledged
1 2. 2 — Not blinking. Sensor Alarm inactive and unacknowledged
T ;“; 1 - Blinking. Regulation Alarm active and not acknowledged
W g5 o EP 8s % . | 1—Not blinking. Regulation Alarm active and acknowledged
® 60 % ¥ 60 % ; 2 — Not blinking. Regulation Alarm inactive and
1. 2. wvererreosorn’ | unacknowledged
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o

1 — D L i) acknowle(':igejd .
1 — Not blinking. Actuator Feedback Alarm active and

acknowledged
2 — Not blinking. Actuator Feedback Alarm inactive and
unacknowledged

iﬁ! LK 1 — Blinking. Actuator Feedback Alarm active and not

1 — Blinking. Hardware Fault Alarm active and not
acknowledged

1 — Not blinking. Hardware Fault Alarm active and
acknowledged

2 — Not blinking. Hardware Fault Alarm inactive and
unacknowledged

1 — Blinking. Sensor Warning active and not acknowledged
" 0.00 ML/min " 0,00 NLmin 1 — Not blinking. Sensor Warning active and acknowledged

1 2. 2 — Not blinking. Sensor Warning inactive and
unacknowledged

A)Temperature A)Temperature EM boxes reflects alarms of related regulation loops to allow
HEATING HEATING Alarms/Warnings visualization on P&ID screen.

1 - Blinking. Regulation Alarm active and not acknowledged

1 — Not blinking. Regulation Alarm active and acknowledged

2 — Not blinking. Regulation Alarm inactive and

unacknowledged

30-Jul-2018

Process Batch data Events

Figure 75: Visualization of events on HOME screen — 1) Active Sensor Warning, 2) Active Interlock.
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13.2.3 Sensor Alarms and Warnings in Auto-Trend Window

Auto-trend window displays sensor trends over the last 5 hours in Sensor configuration tab in EM
dialog box. If the PV is going beyond alarms limits and alarms are enabled, it will be highlighted by
orange (warning) and red (alarm) flags on the graph (Figure 76).

CONTROL Alarms = -G pH
pH culture media before fixed -bed Polestar pH1 pH1 POLESTAR (AT_O1)
x TREND pH1 POLESTAR
P
ALARM LIMITS
3.83 7.0 1010
. e b

HH alarm limit

2385 H
IFA

.80

5,50 MN/A
T0-5h -4h -3h -2h -1h Tl=now D

LL alarm limit
STATUS SIMULATION
ENABLED Disabled
S5s = =
L warning
0 20 [
© siruston C) IR > < (-

H warning delay LL alarm delay
EXIT

Figure 76: Warning and Alarm levels highlighted in pH auto-trend window

13.2.4 PLC Connection and ESD Status Boxes

The FOOTER of the iCELLis 500+ bioreactor software displays in the bottom left corner the error
status of two important components:
e PLC connection status box (Figure 77-a) indicating the state of the communication between
Control System’s PLC and the computer;
o Emergency Shutdown (ESD) status (Figure 77-b) indicating the state of ESD interlock.

When neither error nor interlock is active, there is no signal on the FOOTER. Otherwise the faulty
component causes a red text blinking next to Pall logo in FOOTER (see Table 2).

PLC connection status box is a maintenance tool used by Pall Service only. In case the status is not
OK (red cross instead of blue check in upper frame) contact Pall Service.
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A) B)

- PLC ll a-@ Lock CRIT ESD
The DDESuiteLinkClient pravides connectivity to DDE or SuiteLink 11O servers iCELLis_PLC Critical interlocle emergency shutdowin (ESD_AIm) LOCK_CRIT_ESD_Alm
SUITELINK CLIENT STATUS INTERLOCK STATUS
Server narme: localhost Condition presert .
Driver name: SIDIR Date time: 30-Nov-2017 19:03:21
Status SuitelinkClient:  Cornected Interlock description: - Critical interlock: emergency shutdown (ESD_Alm)
Itemn count: 2483 Acknowledgement:
SERVER CONNECTION TOPIC CONNECTION PLC CONNECTION

Server cornection alarm: [ | Topic connection alarm: I PLC connection alarm:

Driver connection alarm: [ Topie tag alarm: ] FLC watchdog alarm: [ ]

It ervor count: 1382

EXIT

Figure 77: PLC connection and ESD status boxes — A) PLC connection in error status (red cross) with
active alarms on Topic and PLC connection, B) ESD status with ESD critical interlock active (red square).

13.3 EVENTS Resolution

13.3.1 EVENTS Journals

Events are logged into a journal accessible through HOME: EVENTS menu. The Journal is divided
in 6 Events sub-categories sorted as follow:
o INTERLOCKS category: Critical & Process interlocks are listed here
¢ ALARMS category: this journal groups three categories of events:
0 Sensor Alarms
0 Regulator Alarms
0 Actuators Feedback Alarms
o WARNING category: displays Sensors, regulations and actuators Warnings
¢ HARDWARE category: two events categories are listed here:
0 Hardware Faults Alarms
0 Actuators Feedback Alarms
e ALL: groups ALARMS, WARNINGS and HARDWARE categories in a single view
e EVENTS journal: logs ACTIONS.

o An additional event category appears in the journal called LOGVIEWER. These events are related
to background software operations and are of no use for ICELLis 500+ bioreactor user but can be
useful for maintenance or IT services. It will not be discussed in this User Manual.

13.3.2 Critical Interlocks

Critical interlocks events having some specificity, they are treated differently than other events in
iCELLis 500+ bioreactor software. There are 11 critical interlocks, listed in the HOME: EVENTS:
INTERLOCKS page. Each critical interlock can override the control of actuators and control loops to
shut them down (Table 24).
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Table 24: Critical Interlocks description

Interlock name Reference sensor Description Affected EM
Emergency shutdown N/A Triggered by emergency | All EMs
(ESD_AIm) shutdown buttons.

Stops all EMs
High pressure in Double | DJ pressure sensor Prevents damage of TEMPERATURE
Jacket Double-Jacket by
overpressure. Stops
TCU heating and fluid
circulation
High pressure in Bioreactor pressure Prevents damage of FILL
Bioreactor sensor bioreactor due to FEED IN
overpressure. Stops all INOCULATION
incoming flows pH /DO REGUL.
High pressure in middle | Middle assembly Prevents damage of gas | DO REGUL.

assembly

pressure sensor

circuit in the ICELLIs
500+ bioreactor control
system. Stops incoming
gases

pH with CO2 (Control of
pH using the Base
pump will continue).

High temperature in Temperature bioreactor | Prevents media and TEMPERATURE
bioreactor 1 probe 1 (Only if sensor bioreactor overheating. FEED IN

probe is selected for Stops TCU & media

regulation or TCU preheater

temperature probe is

selected)
High temperature in Temperature bioreactor | Prevents media and TEMPERATURE
bioreactor 2 probe 2 (Only if sensor bioreactor overheating. FEED IN

probe is selected for
regulation or TCU
temperature probe is
selected)

Stops TCU & media
preheater

High temperature in pre-
heater bag 1

Temperature pre-heater
bag probe 1 (Only if
sensor probe is selected
for regulation)

Prevents media
overheating in preheater
bag. Stops media
preheater

Heater FEED IN

High temperature in pre-
heater bag 2

Temperature pre-heater
bag probe 2

(Only if sensor probe is

selected for regulation)

Prevents media
overheating in preheater
bag. Stops media
preheater

Heater FEED IN

High temperature TCU TCU temperature probe | Prevents internal TEMPERATURE with
overheating of TCU. TCU
Stops TCU.

Low temperature Filter heater Prevents condensation DO REGUL.

exhaust

temperature probe

in venting filter in case
of filter heater failure.
Stops incoming gases.

pH with CO2 (Control of
pH using the Base
pump will continue).

Low low weight
bioreactor

Bioreactor weight scale

Prevents damage of
vessel in case of low
volume. Stops FEED IN,
FEED OUT, SAMPLING
& AGITATION. (For
Feed in & Feed out:
Except if rpm strategy is
applied or EMis in
manual mode)

AGITATION
FEED IN/JOUT
SAMPLING
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High High weight Bioreactor weight scale | Prevents from overfilling | FILL/Drain

bioreactor the bioreactor. FEED IN/OUT
Stops all pumps except | INOCULUM
Sampling. pH with Base pump

(Control of pH using the
CO:2 will continue)

When a Critical Interlock is activated, equipment status shifts to INTERLOCK in HEADER and will
stay in this state (Figure 63A) until the Interlock is not active anymore AND the interlock event has
been acknowledged by user. Once the interlock returns to normal state, navigate to interlock journal
or use the STATE button shortcut in the HEADER. The page displays the critical interlocks list, live
condition (Figure 67-1) and highlights in red interlocks that are active or have been activated (Figure
67-3/4). Only when the interlock is not active anymore an ACKNOWLEDGE button will be displayed
to get rid of interlock effects (Figure 67-5).

Events Runtime Interlocks

INTERLOCKS Alarms Warnings Hardware Events

LogViewer Alarms & Events

Condition Date Time Interlock description Acknowledgement
present

H 17/0l/2017 14.32:58 || Critical interlock: emergency shutdown (ESD_Alm) |

H 17/1ul/2017 14:32:58 || Critical interlock: Maximum deviation reached during regulation FEEC_CUT H

H 17/0lf2017 17.28:22 || Critical interlock: high pressure in Double Jacket (PT_01) |

17/ulf2017 17, 28:55 Critical interlock: high pressure in Bio

H 17/01/2017 14.36:46 || Critical interlock: high temperature in Bioreactor (TT_01) |

H 17/1U1/2017 14:36:47 || Critical interlock: high tamperature In Bloreactor (TT_02) |

H 17/01/2017 14.36:48 || Critical interlock: high temperature Pre heater bag 1 (TT_03) |

H 17/0l/2017 14:36:49 || Critical interlock: high temperature Pre heater bag 2 (TT_04) |

H 17/30l/2017 14:36:54 || Critical interlock: high temperature Heating system (TT_0S)

Critical interlock: low temperature exhausts (TT_06) Acknowledge }

| 17/201/2017 14:38:42 || critical interlock: high Weight Bioreactor (WT_02) \

[ Ack, horn ]

Figure 78: Interlock Journal page in Events menu — 1) Interlock Live condition
(White: inactive; Red: active), 2) Non-activated interlock, 3) Activated and still active interlock,
4) Activated then inactivated interlock not acknowledged, 5) ACKNOWLEDGE interlock button.

13.3.3 Process Interlocks

Process Interlocks are set to prevent non-critical damage to the system or to prevent the system to
trigger a critical Interlock. Process Interlock and their effect are described in next table.
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Table 25: Process interlocks description

Interlock Name Reference Sensor Description Affected EM
Temperature Filter Filter heater Prevents from damaging GAS GAS OUT
heater High temperature probe OUT vent.

Stops heating
Weight Bioreactor Bioreactor weight Prevents damage of vessel in FEED OUT
Low scale case of low volume.
Stops Feed Out pump (Except in
Manual mode or rpm strategy)
Weight Bioreactor Bioreactor weight Prevents from overfilling the FEED IN
High scale bioreactor. FILL
Stops Feed In, Inoculation and Fill | INOCULUM
pumps
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13.3.4 Interlocks Matrix
Table 26 presents the interlock matrix. This matrix resumes all the critical and process interlocks mentioned in Sections 13.3.2 & 13.3.3:

Table 26: Process interlocks description

= 5 - - s &|s5a —
5 5 5 gls |5 |8 | 8|58 . 5
o b5 T PR @ o S| o« = S e S - |
§8|2e 2 2 SE|lcg|2g|8§s |22|5=2|8= 2 |8 |g |8 |8 |z
c 225 @ @ |82 528 s €| |eT @ 8 2 s =3 =3 =g
2 |8gl3F | = < : : CElEE|&|sc |§8|lge|s8 |35 |8 |2 |2 |= s
- o oo f == | = | 2 o SE|IEEE=| S S5| 85 |@d5 s 3 = <} <) o S
Interlock Conditions => | 2 coles 25 25 2 g 22Lo|loo|§58 s2|le2 | =2 =2 2 o < S S o
2 |e2|e2 |2 | BE| 85| B85 |BS|B82|22|28 |B28|28|28 |8 |3 |2 = 2 5
>=| 28|38 5 | 3-| 38| 5838 |58|s8|E8|=<cH|£8|=28|28 |25 |2 |S g g o
S AEl A o5 o5 o 7 a”l|aeg|lac| 8|S 28|58 = o B = = S < = L
s<| 28|85 _| E8 | E8B | EL | EE |ES|EZ| 28| 2Eg|25|25 | =5 82 | |2 |8 8|3
5| ad|lagd| €5 | 25 | e85 | 25 |22|22|g2|TESI=2|2E|8¢E SEg| g |28 (€8 (88| 3
52|l c8|lcx | < c 2 = = =zl= 82 38=8a =& | = E @ ol || o3
Nl Lkl S > O > 2 > 2 > Y| 29| 5 ° =) = > 0 > > S S
EMN| 2= |2csr| 22 2.2 2 & 2E | 2| e = 2o = 20 S| © o 2| |9 | = < | ®
Action Device Locked oL | Eo0o| =L Em = m = a = o c o|lcoc|lloc|lToco=To|lL o|ado T oo | =z ([« |0 | o
Close XV_01: Safety Valve CO2
Close XV_02: Safety Valve N2
Close XV_03: Safety Valve Air
Close XV_04: Safety Valve 02
Close XV_05: Base Pinch Valve
Stop P_01: Feed-in Pump |
Stop P_02: Base Pump | (8)
Stop P_03: Inoculum Pump |
Stop P_04: Feed-out Pump | ¢7)
Stop P_05: Sampling Pump
Stop M_06: Agitation System
Stop P_07: Fill Pump
Stop P_08: Drain Pump
Stop HX_01: Heater Feed-in
Stop HX_02: Heater TCU
Stop HX_03: Heater Gas Out line
Close FCV_01: CO2 flow Control Valve [ (1)
Close FCV_02: N2 flow Control Valve | (+2)
Close FCV_03: Air flow Control Valve | (+3)
Close FCV_0 4: 02 flow Control Valve | (+4)
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Table 26 Note:

TT_01/TT_02 and TT_03/ TT_04 probes are redundant. Locking is active only when both sensors are defects.
(*1): Only if EMO2_PH is in strategy CO2 or CO>+BASE

(*2): Only if EM11_DO_REGUL is in strategy AIR+N2+0O> or AIR+N>

(*3): Only if EM11_DO_REGUL is in strategy AIR+N2+02 or AIR+N2 or AIR+0O? or AIR
(*4): Only if EM11_DO_REGUL is in strategy AIR+N2+0O> or AIR+O>

(*5): Critical high high interlock is calculated on total weight after zero (value not tared).
(*6): Bypass Critical low low interlock if rpm strategy is applied or in EM is in manual mode
(*7): Bypass low interlock if rpm strategy is applied or in EM is in manual mode

(*8): Only if EM02_PH is in strategy BASE or CO>+BASE

(*9): Only if sensor probe is selected for regulation or TT_05 selected

(*10): Only if sensor probe is selected for regulation

13.3.5 Alarms and Warnings

Sensors Alarms and Warnings, Actuator Feedback Alarms and Hardware Faults Alarms are treated
similarly. They can be visualized in the dedicated journal or in ALL EVENT journal. They follow the
same rules for display in this view (Figure 79):

¢ White fonts on colored (Red or Orange) background for active/un-acknowledged messages

¢ Colored fonts (Red or Orange) on white background for active/acknowledged messages

¢ Blue fonts on white background for inactive/un-acknowledged messages

Events Runtime Al ==t

Interlocks Alarms Warnings Hardware LogViewer

Date Time AlarmComment © Name
17/Julf2017 04:55:45  pH1 POLESTAR: LL alarm

06/Julf2017 11:08:31  Fill Pump: Communication error
06/Julf2017 11:13:39  Temp. 1 Pre heater: LL alarm

P_07.ERROR.con
TT_03.ALARM.LL

17/Jul/2017 03:38:04  Press. BioReactor: LL alarm

0
= ! |

[ ACKNCWLEDIGE VISIBLE [ ACKNOWLEDGE SELECTED ] [ ACKNOWLEDGE ALL ] [ HISTORICAL ALARMS ] ‘))) ACK HORN

Figure 79: Alarms and Warnings displayed in ALL EVENT journal page — 1) Active Alarm message,
2) Active, Acknowledged Alarm message, 3) Inactive, non-acknowledged Alarm (or Warning) message,
4) Active, non-acknowledged Warning message, 5) Active, Acknowledged Warning message,
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6) Selected Alarm message, 7) ACKNOWLEDGE VISIBLE message button, 8) ACKNOWLEDGE SELECTED
message button, 9) ACKNOWLEDGE ALL message button, 10) Shift button between HISTORICAL ALARMS and
RUNTIME ALARMS — Note: in Historical view user can choose time span, 11) ACKNOWLEDGE HORN button.

From Events journal pages, Alarms and Warnings can be acknowledged one by one or in groups
(Figure 79-7/8/9). Inactive, acknowledge messages will disappear from runtime view. It is possible to
find these messages by shifting between runtime view and historical view (Figure 79-10).

Note that alarms related to a specific EM can be visualized directly in the EM dialog box by selecting
the ALARM tab in the EM dialog box. In this view, it is also possible to acknowledge alarms (Figure 80).

Control ALARMS

Equipment module pH EMO2_PH

Date Time v | AlarmComment
17/Julf2017 03:49:02 CO2 Valve: Feedback error

17/1ulf2017 03:49:02 Base Valve: Feedback error

ACKMNOWLEDGE VISIBLE ] [ ACKNOWLEDGE SELECTED ] [ ACKNOWLEDGE ALL EXIT

Figure 80: Alarm summary in EM dialog box

13.4 EVENTS Parameters

The Events Parameters menu allows modification of events limits. Events are sorted by event type on
different menu pages (Figure 81). Navigate to CONFIGURATION: EVENT PARAMETERS.

Events Parameters pages allows setting Events thresholds but do not allow enabling or disabling
specific Alarms. For enabling alarms select related sensor/Control System and enable alarms with the

check box in configuration tab.

Depending on the event type, different parameters are available. For example, Sensor Alarms can be
set both alarm threshold value and alarm delay (Figure 81), while Hardware Faults Alarms can be set
only alarm delay. Available parameters for each Event type are summarized in the next table.
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Table 27: Available parameters for each event type

Event Type (Tabs) Available Parameters
Critical Interlocks Low or High Alarm thresholds
Safety Offset for reset
Process Interlocks Low or High Alarm thresholds
Sensors Alarms Low and High = Warning thresholds

Low-Low and High-High = Alarm thresholds
Delay for each event (in seconds)
Hardware Faults Alarms | Delay (in seconds)

Motor / Heater Delay (in seconds)
Pump / Valve Alarms
Regulator Alarms Max. deviation |PV-SP| (PV unit)

Delay (in seconds)

Configuration: Process events parar

Process

SENSORS Hardware faults Moter Heater Pump Valve Regulator
Iter ks

Alarma Al Alarms Alsrms: Al hlarrme

Selection Low alarm (LL) Low warning (L) High warning (H) High alarm (HH)
0 g 0 g

50

TEMPERATURE (1/2)

Temperature (212)

pH

Do

Speed (112)

Speed (2i2)

Flow

i
LL alarm delay

]
>
0 %00
[_sox [
LL sarm kmt
E]
[-)
=

CJ T

Controller settings

Figure 81: Sensors Alarms parameters page

Temperature 1&2 Preheater Bag Critical Interlocks have a parameter called ‘Safety offset for reset’
(Figure 82). This is the minimum temperature delta below interlock value to be able to acknowledge the
Interlock when it has been triggered.
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| Configuration: Process events parameters

CRITICAL Process Sensors Hardwars faults Mator Heater Pump Valve Reguiator

Irteriockn Iritir ockn. Ak Abwma Alwimm Abwimm Alwrmm Al Al

Low Low Low High High Safety offset for reset

Frassure n doubile packer

Loop uning Fre process Maintenance roller settings

Figure 82: Critical Interlocks parameters page
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14. Security, Users and Groups Management

A ALERT! Risk of damage to equipment and/or data!
Incompatibility between user’s knowledge and granted access level may lead to incorrect use of the
equipment and potential corruption of equipment settings or recorded data.
It is the responsibility of the users’ administrator to grant access levels to users in accordance with
their training and role.

14.1 Users and Groups Management Policy

Users management in iCELLis 500+ bioreactor software has been built to comply with guidance on
electronic signature for GMP environment. In this view, each user must have unique credentials (login
and password) to guarantee both user identification and his electronic signature.

The Windows OS account policy supports assignment of user Accounts and Password in iCELLis 500+

bioreactor software. Hence, login is not specific to the application but is effective on entire OS. For the
same reason, Password must be renewed at a frequency defined in Windows OS.

Furthermore, equipment and process integrity is protected by defining adapted access level to each
user in function of his role through Security settings.

Security menu is dedicated to the creation of user and management of his rights on the equipment
through different access levels definitions. After User creation, User must be assigned to a Group. It is
at the Group level that access levels are granted or not. This is done through Navigation access level
and Certificates access level.

This section describes Security settings step by step.

14.2 Local Users Management

Navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS: SECURITY: LOCAL USER
MANAGEMENT

Page 112 of 161



Configuration: Controller settings

General settings SECURITY
Selection Albert Albert ROBINSOMN Active
LOCAL USERS DefaultAccount Disabled
MANAGEMENT CELLisAd iCELLisAd Active
Groups configuration iCELLIcEn ICELLisEn Active
iCELLisMn ICELLisMn Active
B2 EGIS {CELLisCp iCELLisCp Active
Parameters 5 Certificates iCELLisSu ICELLisSu Active
Jean Jean PALL Active
Certificates > Groups I | cuis Lois PASCILAL Active
Michael Michael ANDRE Active
Navigation -> Groups
Michael Michael ANCRE Active
Recipe Manager security | Mke Mike JACKSON Active
Micholas MNicholas LEONARD Active
Micholas Micholas LEONARD Active .
Selected User Information Add New User E
Wﬂ Create User
User Mame User Name
Full Narme Full Marme
Account Active Disabled Password
Password Last Set Confirm password
Password Expires

Menu: " el CONTROLLER
CONFIG. Loop tuning Pre process Events parameters Maintenance SETTINGS

Figure 83: Local User Management screen — 1) Users list, 2) User creation box, 3) User information box.

LOCAL USERS MANAGEMENT page displays the complete list of local users existing on the
equipment (Figure 83-1).

Addition of a new user can be done using the USER CREATION box (Figure 83-2). The following data
must be provided for user creation:

e User Name: this name will be used for login on the equipment
e Full Name: allows full identification linked to login name
o Password: for login and signatures. It's recommended to contain:
0 Minimum 8 characters
0 Atleast 1 upper case and 1 lower case letter
0 Atleast 1 numeral
0 Special characters allowed in Windows 10 password policy
e Confirm password: re-enter password defined above
o Select CREATE USER button to complete new user creation

o Refer to WINDOWS 10 OS password creation policy for more details about password creation on
iCELLIis 500+ bioreactor system.

Page 113 of 161



Selecting a user in the list displays user information in the USER INFORMATION box (Figure 83-3).
This dialog box allows modifying user password with RESET PASSWORD button. When the password
is reset, a pop message will appear asking the user to type-in the new password. When the user that
has changed his password tries to log on the system for the first time, the system will ask the user to
change the password for a new one.

It also allows changing user status on the equipment between ACTIVE status and DISABLED status.
Once disabled, the user remains in Users list but its status is changed to ‘Disabled’. Disabled users can
be shifted back to ‘Active’ status.

o Once created, it is not possible to delete a user from users list. Users can be disabled but the
name will remain in equipment Users list for compliancy with electronic records and signatures
authorities’ guidelines.
o During the first Login of a new user, it's mandatory to change the password by using the safe mode
otherwise the login to the system is denied. The user should be also assigned to an iCELLIis
500+ bioreactor group.

14.3 Groups Management

Navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS: SECURITY: GROUPS
CONFIGURATION (Figure 84). This page allows management of Users Groups on the iCELLis 500+
local system.

Configuration: Controller settings

General settings SECURITY

Selection Administrators
Local users management
Maintenances
CONFIGURATION
Supervisors
Users -> Groups Reriishe

Parameters -> Certificates Mot Lsed

ot Used

Certificates -> Groups Mot Used
Mot Used
Navigation -> Groups
Not Used

Recipe Manager security | Not Used

ot Used
ot Used
Mot Used
Not Used
Mot Used
INot Used
ot Used

Mot Used

f - A | CONTROLLER |
n toop fning Fuents parameters SEUTINGS

Figure 84: Group configuration screen

henu
CONFIG.
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To create a new group, select one of the ‘Not Used’ row and type the desired name of the group, press
ENTER and confirm the entry by pressing VALIDATE button. The new group is displayed in the Group
List with UNUSE button in front. To rename a group, select the desired group and proceed the same
way than for group creation.

To remove a group, select the UNUSE button in front of the group and confirm by pressing the
VALIDATE button.
14.4 Users — Groups Assignment

Navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS: SECURITY: USERS:
GROUPS (Figure 85).

Configuration: Controller settings

General settings SECURITY

Select Group
‘ Operatars v‘ ﬂ 2

Selection

Local users management

Groups configuration

USERS -» GROUPS

Parameters -> Certificates

Certificates -> Groups

Navigation > Groups

Recipe Manager security

Local Users Domain Users f Graups
Albert V] 4

Add Domain: ICS00NY-A-XX1 Add

CONTROLLER
SETTINGS

Loop tuning Pre process Events parameters Maintenance

CONFIG.

Figure 85: Users to Groups Assignment screen — 1) Groups list,
2) REMOVE button, 3) Local Users list, 4) ADD button, 5) ADD DOMAIN button.

Use the ‘Select Group’ dropdown list (Figure 85-1) to select a Group. The table below displays all Users
assigned to this Group.
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To remove a User from a Group, use REMOVE button (Figure 85-2) in front of the User name. To add
a new User to a selected group, use the ‘Local Users’ dropdown list to select the User and click ADD
(Figure 85-3/4). User is added to the Group.

If the iICELLIis equipment is connected to a central server, Users can be added from another domain by
using the Domain/Users field and selecting ADD button (Figure 85-5).

14.5 Parameters — Certificates Assignment

Certificates are sets of parameters allowing easier User’s rights management. By default, parameters
are sorted into pre-defined certificates, however it is possible to move a parameter from a certificate to
another one.

Navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS: SECURITY: PARAMETERS:
CERTIFICATES (Figure 86).

Configuration: Controller settings

General settings SECURITY

Selection Unassigned parameters

Local users management Analog: Alarms enable Count
+ 144

Groups configuration Analog: Alarms delays Count.
+ 144

Users -» Groups Analog: Alarms threshold Count
+ 144

Pég@-ﬂﬁ{;i?—g; + C): Simulation Count
189

Certificates -> Groups + Totalizers: Tuning Count
49

s delays Count
18
Recipe Manager security Z:eedback & deviations: Alarms delays Count

Navigation -» Groups

|

23

Heater Feed in Alarm delay

Hx_01.DELAY _AL_FEEDBACKPT

Heater TCU Alarm delay

Hx_02 DELAY _AL_FEEDBACKPT

Agitation System Alarm delay

M_06 DELAY_AL_FEEDBACKPT

Feed in Pump Alarm delay
P_O1.DELAY_AL_FEEDBACKPT

Base Purnp Alarm delay
P _02.DELAY AL FEEDBACKPT

v
Ilenu: . o ) e ) CONTROLLER
CONFIG. n Loop tuning Events parameters Maintenance | N |

Figure 86: Parameters to certificates page — 1) Scroll page UP/DOWN buttons,
2) Certificate and contained parameters, 3) EXPAND/MINIMIZE buttons.

To move a parameter, navigate to the current containing-certificate and select the desired parameter. A
drop-down list appears that allows selecting a new certificate for the parameter.

Page 116 of 161



14.6 Navigation Groups: Menu Access Level Settings

To configure the Navigation access levels of a Group, navigate to HOME: CONFIGURATION:
CONTROL SYSTEM SETTINGS: SECURITY: NAVIGATION->GROUPS (Figure 87).

Configuration: Controller settings

General settings SECURITY

Select Group Copy Configuration from Group
Operatars v

Local users management ~

(555 out Access

Groups configuration
Fre proces: Access

Users - Groups

Selection

Output limits

Parameters > Certificates
Biomass signals

Certificates - Groups

PoleStar parameters
NAVIGATION -» GROUPS T
Recipe Manager security TCU sigrals
Events parameters

Process Access

Page Down Temperature (1/2) Access

henu: . A CONTROLLER
CONFIC. n Loop tuning Events parameters Maintenance SETTINGS

Figure 87: Navigation Groups page, allowing Navigation access level settings — 1) Group selection list,
2) Group template selection and COPY button, 3) Scroll page UP/DOWN buttons,
4) Menu name, 5) Submenu or screen or button, 6) Access level configuration.

Select a Group for Navigation access modification in SELECT GROUP list (Figure 87-1).

It is possible to directly copy navigation access levels configuration from another existing group with
COPY CONFIGURATION FROM GROUP drop-down list and COPY button (Figure 87-2). Otherwise,
browse Menu list through pages (Figure 88-3) and set navigation access level for a complete menu
branch (Figure 88-4) or individually for submenu/screen/Button (Figure 88-5).

Access level can have 2 different values (Figure 88-6):

¢ NO ACCESS: group’s users cannot access related menu branch;
e ACCESS: Group’s users can access and visualize menu branch.
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14.7 Certificates Groups: Parameter Access Level Settings

To configure Parameters access levels of a group, navigate to HOME: CONFIGURATION: CONTROL
SYSTEM SETTINGS: SECURITY: CERTIFICATES->GROUPS (Figure 88).

Configuration: Controller settings

General settings SECURITY
Select Group
| Administrators < v
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Local users management
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NO ACCESS [ie{el =} NGLE SIGN | DUAL SIGN

6

CERTIFICATES -»
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Simulation Parameters Custom Cnit

NO ACCESS (el =10 SINGLE SIGNl DUAL SIGNJ
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Totalizer parameters Custom Cnt

+ . No ACCESS [JIAS = E Il SINGLE SIGN| DUAL SN |
q . : Al parameter to configure delay for digital signals Custom Cnt
RGO G + g N0 ACCESS [N SINGLE SIGN| DUAL siGN |
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all Parameter to configure delay for motor purmp or Custom Cnt

heater feedback or parameter to configure deviation NO ACCESS [ sl =C 0 SINGLE SIGNl DUAL SIGN ]
delay for requlation 0/25

All eritical and process interlock values Custorm Crit

1710 NO ACCESS [EF{elei S B SINGLE SIGNI DUAL SIGNJ

Acknowledgerment. of critical interlocks Custom Crit
/9 NO ACCESS [ s{e{ =B SINGLE SIGNl DUAL SIGN]
byledgement of buzzer Custom Cnt

/1 NO ACCESS [Ji¥{s{od -0 SINGLE SIGNI DUAL SIGN]

Initial configuration parameter Custom Cnt
090 NO ACCESS [Ji¥:{s{od -0 SINGLE SIGNl DUAL SIGN ]

enu . el CONTROLLER

Figure 88: Certificates Groups page, allowing parameters access level settings — 1) Group selection list
2) Group template selection and COPY button, 3) Scroll page UP/DOWN buttons,
4) Certificate, 5) EXPAND Certificate button, 6) Access level configuration.

Page Down

Select a group to modify in SELECT GROUP list (Figure 88-1).

It is possible to directly copy access levels configuration from another existing group with COPY
CONFIGURATION FROM GROUP drop-down list and COPY button (Figure 88-2). Otherwise, browse
certificates (Figure 88-4) through pages (Figure 88-3) and set access level for the whole certificate or
expand certificate to set access level individually for each parameter (Figure 88-5).

Access level can have 4 different values (Figure 88-6):
o NO ACCESS: group’s users cannot modify related parameter;
o ACCESS: group’s users can modify related parameter without signature;
o SINGLE SIGN: group’s users can modify related parameter after secured write (digital signature
from one user);
o DUAL SIGN: group’s users can modify related parameter after verified write (digital signatures
from two users).
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14.8 Sign Types and Signatures

When Navigation and Certificates access levels have been defined, Users must confirm an action
through single or dual signature. When a signature is necessary to perform an action, the sign type is
displayed next to the button in WORKING AREA (Table 28).

Table 28: Sign types and visualization next to button and switch

Sign Type Visualization Description
ACCESS No signature is necessary

~
I Apply ‘ . Manual AUTO

SINGLE SIGN IS Signature from 1 user required
I_ Apply |/ |y Manual AUTO to acknowledge

DUAL SIGN | Signatures from 2 different
users required to acknowledge

I Apply &/ [/ Manual AUTO

When Sign type is set to ACCESS, no signature is necessary to perform a command or action on the
Control System. When single or dual sign is activated for a command, selecting this command calls a
dialog box for confirmation: Secured Write and Verified Write respectively Figure 89-a/b). Users must fill
a COMMENT field and complete the credentials of one or two users. First user must have adequate
access level to activate the command. When Dual Sign is activated the second user must have a
Verifier role.

0 A User can have a Verifier role by being included in dedicated Verifier Group.
In case of Dual signature, Operator and Verifier cannot be the same user, even if the user is assigned
to Verifier Group (an error message is generated in this case).
In the iCELLIs 500+ bioreactor software default settings, only Administrator is part of the Verifier group.

Sééﬁ-rédwrite X l;rerifiadw,}he o o 3&_'
Strategy setport
Shrategy selpoint
Atribute |EMUB_SAMPLE.AUIU_EMD.s!rateg.tDuaISim Vabe |2
Atribute |EM‘JU_BJ\S_UUT.AUTEI_CMD.uraew.Shye|
Comment
Val 2 E -
u | | | St samplrg ~
Comment .l
' ] Operator Verilie
] Mode Mode
| - Uszeiname - Useiname  |iCELListd
Moae | L] [F]
A Usemame [CELLsAd Passweord Passwod | eeses
i P g 7] g |
s - Domain Domsin  [ICS00NVARAT
Domain | ICS00NY&301 : )
Cancel | ok ][ comeel |

Figure 89: Signature dialog boxes — A) Secured Write (single signature), B) Verified Write (dual signature).
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14.9 Recipe Manager Security Settings

Recipe Manager Plus is a separated software of Wonderware, that is integrated in the HMI of the
iCELLis 500+ bioreactor software. Therefore, the access to Recipe Manager (RM) modules (Recipe
Creation, Validation and Execution) is managed separately from other access levels. To configure the
RM'’s access levels navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS:
SECURITY: RECIPE MANAGER SECURITY (Figure 90).

Configuration: Controller settings

General settings SECURITY Menu

Done Byl Check
By Settings

Local users management
w Recipe Manager Plus ICLS00CS2252 T\ICELLISAD &

Groups configuration

Selection USERS! GROUPS Roles Recipe manager plus

—
@m= Reports By Formula
——

Users -> Groups
P Users/Groups.

Security View and manage list of users and groups 00|

Parameters -» Certificates
Roles

‘VI View and manage granting of permissions
to roles

Certificates -» Groups

Done By/Check By Settings
View and manage Done By/Check By
settings

=,

Navigation -» Groups

RECIPE MANAGER
SECURITY

® 2016 Schnaider Elacyic Software, LLC. All rights reserved | Version 3.5 | Professional Edition

flenu . ) o ) CONTROLLER
CONFIG. - Loop tumng Fvents DararHEterS SETTINGS

Figure 90: Certificates Groups page, allowing parameters access level settings

Users, Groups and permissions are managed similarly to iCELLis 500+ bioreactor software Security.
The user must be assigned to a group and all the permissions are configured for these groups.
When creating new groups in the iCELLis 500+ bioreactor software, if it is needed that their assigned
users have access to Recipe Manager Plus, it is required to assign the Recipe Manager Plus
permission in the CONFIGURATION: CONTROL SYSTEM SETTINGS: SECURITY: RECIPE
MANAGER SECURITY page.

For example, creating the group ‘test’ with the Section 14.3 procedure, as indicated in Figure 91. It is
important to note that ‘test’ is the 12t group in the list.
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Configuration: Controller settings

General settings SECURITY

Menu

Salection Administrators
Supervisars
Local users management
CONFIGURATION
Maintenances
Users -+ Groups PALL
Parameters -» Certificates SOFTWARE
Pall Maintenance
Certificates -» Groups Applicationspe
Navigation = Groups
fraining Pass
Recipe Manager secur( test 12“‘

Mot Used
Mot Used
Mot Used
Mot Used
Mot Used
Mot Used
Mot Used

Mot Used

hdenu ) ”
CONFIG. Loop tuning Pre process Events parameters Maintenance

Figure 91: Creating a new group combined with Recipe Manager Plus

CONTROLLER
SETTINGS

i

To assign this group in Recipe Manager Plus it is required to navigate to CONFIGURATION:
CONTROL SYSTEM SETTINGS: SECURITY: RECIPE MANAGER SECURITY: USER/GROUP.

It is possible to note that all the groups in CONFIGURATION: CONTROL SYSTEM SETTINGS:
SECURITY: GROUPS CONFIGURATION, even the groups assigned as ‘not used’, are already created
in the RECIPE MANAGER SECURITY.

The order of the groups in the GROUPS CONFIGURATION page is the number of the group in
RECIPE MANAGER SECURITY. This way, as the group ‘test’ is the 12" group of the list, the group
‘test’ is the group ‘ICELLis_12' in RECIPE MANAGER SECURITY (Figure 92). Click in the desired
group to enter its configuration.
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Configuration: Controller settings

General settings SECURITY Menu

g Done Byl Check s
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RECIPE MANAGER 2 ®» 2 2 ®»
SECURITY
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0 Roles 0 Roles 0 Roles 0 Roles
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< >
© 2016 Schneider Elactric Software, LLC. Al righes reseniad | Version 35 | Professional Edition
MWleru: . e CONTROLLER

Figure 92: Groups in Recipe Manager Security

The page of the desired group will open as shown in Figure 93. In this page, it is possible to check that
there are four fields. It is necessary only configure the first one, the roles. Here it is possible to assign to
this group the required role. In this example, we chose to assign the role Supervisor to the ‘test’ group.
So, itis required to click on the check box in left side of the role and then to click on ‘Update’. It is
possible to check the permissions of the assigned rule by clicking on permissions. After the role is
assigned, click on the left arrow to go back to RECIPE MANAGER SECURITY: USER/GROUP page.
Now it is possible to note that the desired group has 1 role assigned (Figure 94).
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Figure 93: ‘Test’ Group configuration in Recipe Manager Security
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Figure 94: Groups in Recipe Manager Security with the ‘test’ group with 1 role assigned
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15. Control System General Settings

General Settings menu gives access to HMI configuration and to Windows commands.

15.1 Control System Default Settings

DEFAULT SETTINGS pages allow saving and loading values of all parameters of iCELLis 500+
bioreactor control system. This can be used to shift equipment configuration between different
processes.

Navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS: GENERAL SETTINGS:
DEFAULT SETTINGS (Figure 95).

‘ Configuration: Controller settings

gEE-IHII-E":Rlé; Security
Selection Default Settings Copy Configuration from Defaulsettings
s v| e
DEFAULT SETTINGS
Factory settings Biomass HvI Biomass multi
ABER_HMI Biomass_mult
Windows command Biomass HMI Clean pulse function trigger
ABER_HMI.Clean_pulse_MNows False E
HMI settings Biomass HII Custom calibration
ABER_HMI.Custormn_Calibration g
Biomass HMI Filter level
ABER_HMI Filter _Level g
Biomass HI High frequency
ABER_HMI.High_frequency 0
Biomass HI Measurement mode
ABER_HMI.measurement_mode g
Biomass HiI Measuring frequency
ABER_HMI Measuring_Frequency 0
Biomass HI Mode
ABER_HMI Mode g
BiQnass H Palarisation correctlon
bl Polarisation_correcticn g
Zero function trigger
M1 Zero_[Now False
Page Down Eiomass HMI Zero offset 0 y
ABER_HMI.Zero_value
M?SNFI . Loop tuning Pre process Events parameters Maintenance CgE{?&IELSED‘

Figure 95: Control System Default settings page — 1) Default Settings set, 2) GET SETTINGS button, 3)
Default Settings template list and COPY button, 4) APPLY SETTINGS button, 5) Parameters pages UP/DOWN
browsing buttons, 6) Parameter setting visualization (Name, description, tag name, value).

Store current settings in a default set by selecting GET SETTINGS button and renaming the set with
RENAME button (Figure 95-1/2). Use Copy configuration from existing defaults settings and COPY
button to copy settings from selected Default set (Figure 95-3). Use APPLY SETTINGS button to load
settings from selected Default settings.
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A maximum of 5 default settings can be saved. Therefore, each process produced on the iCELLis 500+
bioreactor can have its default settings stored.

Loading of default settings set will change the calibration settings of the corresponding actuators.
The calibration of the sensors should be done after loading the choses default setting set (if applicable).

15.2 Control System Factory Settings

Factory Settings page allows the re-loading of factory settings of the iCELLis 500+ bioreactor control
system. Navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS: GENERAL
SETTINGS: FACTORY SETTINGS (Figure 96) and use FACTORY SETTINGS button to reset the
Control System settings. A Manual reset of the PLC will be required to apply the factory settings.

‘ Configuration: Controller settings

GENERAL .
SETTINGS S

Selection

Default settings

FACTORY SETTINGS

Windows command

HMI settings

Warning!ll
When applying the factory settings all pararmeters will change in the PLC

and a manual restart of the PLC will be asked

¥ Factory settings

flenu . Aef CONTROLLER
CONFIG. Loop tuning Pre process Events parameters Maintenance SETTINGS

Figure 96: Factory Settings loading page

15.3 Windows Commands

A ALERT! Risk of damage to data!
SHUTDOWN PC and RESTART PC commands will interrupt data recording by iCELLis 500+
bioreactor Control System and could affect data authenticity in the frame of GMP batch record.
& ALERT! Risk of damage to equipment/data!
Polestar USB drive should be in shutdown mode and ejected before shutting down the PC. Shutting
down the PC without ejecting Polestar USB drive may cause corruption of the USB drive.
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The Windows Command page allows direct interaction with the computer hosting the iCELLis 500+
bioreactor software. Navigate to HOME: CONFIGURATION: CONTROL SYSTEM SETTINGS:
GENERAL SETTINGS: WINDOWS COMMAND (Figure 97).

GENERAL ;
SETTINGS Rty

Selection

Default settings

(=]

Close intouch

Factory settings
o /

WINDOWS COMMAND

HMI settings

Shutdown PC

|

=

Restart PC

Logoff windows

(2]

Menu " J CONTROLLER
CONFIG. Loop tuning Pre process Events parameters Maintenance SETTINGS

Figure 97: Windows command page — 1) CLOSE HMI button, 2) SHUTDOWN PC button,
3) RESTART PC button, 4) LOGOFF FROM WINDOWS button.

Since the iCELLIis 500+ bioreactor Windows user has no access to Windows, this page allows
interaction with Windows command (shutdown/restart of the computer hosting iCELLis 500+ software
or Logoff Windows user) and the closure and restart of HMI (Intouch) by using Close Intouch button.

It is recommended to use:
e CLOSE HMI button to Restart Intouch HMI
¢ SHUTDOWN PC button when shutting down the system.

o Closure of HMI alone does not affect data recording by iCELLis 500+ bioreactor data recording module.
In the event of HMI closure or PC shutdown/restart, PLC configuration is not affected and process
control will continue with last recorded settings.

15.4 HMI Settings

HMI settings page allows defining automatic log out time. Navigate to HOME: CONFIGURATION:
CONTROL SYSTEM SETTINGS: GENERAL SETTINGS: HMI SETTINGS (Figure 98).
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Inactivity time out can take a value between 1 and 1440 min. Select 0 to deactivate the

time-out function.

SETTINGS

Default settings
Factory settings
Windows command

HMI SETTINGS

@ Mani
CONFIG,

Tnackivity Timetut (0: no HimeOut)

Events paramelers

Loop tuning Fre process

Figure 98: HMI settings page

Maintenance
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16. Accessing the iCELLis 500+ Bioreactor Control System in a
Network Environment:

The iCELLIis 500+ bioreactor Control System was specifically designed to control and monitor the
iCELLis 500+ bioreactors via a touch screen located on the top front panel of the equipment. In its
standard configuration, the system supports a standalone and network configuration.

In both configurations a monitoring of process data, alarms, warnings, interlocks, recipe information has
been stored in the local historian of the system. Following information can be accessed through
different protocols. In the picture (Figure 99) below, a short schematic overview is given when the
control system is connected to a network.

Metwork connection

| I

Client side
iICELLis 500+
Control System

#h
L

Figure 99: Network connection diagram

In case of network configuration, the following methods are available to communicate with the
control system:

¢ Remote desktop connection

¢ Reading historical data

¢ Real-time data through OPC UA client

By default, the machine is setup in dynamic addressing. The network integration of the control system
falls under the responsibility of the customers IT.

Integration of the iCELLis 500+ bioreactor control system in customer network is possible by an
Ethernet port which is available on the back side of the machine (Figure 100.).
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Figure 100: Available connection on the back of machine

To ensure the IP-rating of the control system an Ethernet cable must be selected compatible with the
connector. (for e.g. Bulgin connector). If the Ethernet cable is connected after turning on the machine,
the PC needs to be restarted.

16.1 Remote Desktop Client

The iCELLIs 500+ bioreactor control system is a Microsoft* Windows based system which allows users
to access remotely the system via RDP protocol. The remote desktop connection application is a
standard application developed by Microsoft, that only requires to be configured properly by the user.
The machine and the remote desktop should be connected to the same network, and when the
customer’s network infrastructure is properly setup, a remote connection can be setup with the
following windows accounts available in the machine:

e Administrator

e CELLis 500+

These 2 accounts are Windows accounts where administrator has full access while the iCELLis 500+
user is restricted as this user is dedicated only to access runtime of the system (HMI). The main
purpose of the administrator account is to maintain the system by a customer IT person or Pall service
personnel. The ‘iICELLis 500+’ account allows operators to monitor and control remotely the

ICELLIis 500+ bioreactor control system via the HMI interface. Administrator account also has the
possibility to launch the HMI program but it's recommended to use it for IT settings or maintenance.

16.1.1 How to Access the iCELLis 500+ Bioreactor via Remote Desktop:

To monitor or to take control through remote desktop client make sure that the windows application is
installed on your computer. If the remote desktop connection software is not installed or no access is
given, verify with your internal IT department to install the Microsoft remote desktop connection
software. The program can be launched via Windows start button, search for remote desktop
connection (Figure 101) in Windows 7 or Windows 10.
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Figure 101: Remote desktop connection

ﬁ IMPORTANT!
Use of other operating system platforms than Windows 7, Windows server 2016, and Windows 10
cannot be guaranteed and may affect the system performance.

When opening the Remote Desktop Connection program, some logon settings need to be entered to
make the communication with the computer. Additional settings can be setup like display, sound,
keyboard, mouse, printers and quality of connection settings. If a remote desktop gateway is used,
please contact your IT department to verify the restrictions which are setup via the server.
To be able to connect remotely, the following information is needed:

e Name or IP address of machine

e Windows user name and password

In the pictures below, examples are given to log in into the remote session.

Q:. Remote Desktop Connection — X !' Remote Desktop Connection — X
Remote Desktop Remote Desktop
»¢ Connection »¢ Connection
General Display LocalRResources Experience Advanced General Display Local Resources Experience Advanced
Logon settings Logon seftings
. L Enter the name of the remote computer. . L Enter the name ofthe remote computer.
Lo Lo
Computer: IC500V15_A_000 v Computer: 192.168.100.1 P

1C500V15_A_BOTCELLIs500

User name. JCELLis500 User name
Youwill be asked for credentials whel nnect. Youwill be asked for credentials when you connec

DAHOW me to save credentials DAHQW me to save credentials
Connection settings Connection settings
Save the current connection settings to an RDP file or opena Save the current connection settings to an RDP file or open a
saved connection saved connection.
Save Save As... Open.. Save Sayve As.. Open...

Figure 102: Remote desktop connection — 1) Computer name, 2) Windows user.
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Once all preferred settings are properly set, click on connect. Before the remote connection is
established, the corresponding windows account password must be filled in to gain connection and a
certificate needs to be acknowledged.

A\

IMPORTANT!

If the control system is setup in a domain server with remote desktop gateway services, contact your
local company IT department to verify, if all required settings are properly setup for the remote
desktop gateway.

16.1.2 Behavior When Using Remote Connection:

In the following section the equipment’s behavior will be explained when using windows remote desktop
in its default setting. When a desktop gateway server is used, the behavior may vary. In the following
section, local computer means the computer located inside the iCELLis 500+ bioreactor and local

user means the person who is logging in the local computer and remote computer means any

other computer in the same domain and remote user means the person who is logging into the

remote computer.

In the following table (Table 29), an overview is given of what the control system will do when switching
between remote and local with the same windows user.

Table 29: Switching between the same windows accounts

Computer Software Effect of Going from Effect of Going from
Affected Affected Remote to Local Local to Remote
Status on Windows Windows account is locked Windows account logs in
Remote account directly (no need of user
computer confirmation)
HMI program Internal HMI login will Internal HMI login is available to
automatically logout the current | login by any HMI user
HMI user and the HMI
application will stay running
Status on Windows Windows account logs in Windows account is locked
Local account directly (no need of user
computer confirmation)
HMI program Internal HMI login is available to | Internal HMI login will
login by any HMI user automatically logout the current
HMI user and the HMI
application will stay running

In the following table (Table 30.), an overview is given of what the control system will do when switching
between remote and local with a different windows user.

Logging in from Remote to Local or from Local to Remote with the same windows account will connect
directly to this account locking the windows account for the Local/Remote user that was logged before.
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Table 30: Switching between the different windows accounts

Computer Software Effect of Going from Effect of Going from
Affected Affected Remote to Local Local to Remote
Computer Software Effect of going from Remote Effect of going from Local
affected affected to Local to Remote
Status on Windows Popup appears to ask for Windows account logs in if
Remote account confirmation to release the remote user grants access.
computer control to local user account. If remote user doesn'’t reply in 30
If no answer is given, after seconds Local user will
30 seconds the connection is automatically get the access to
given automatically to local windows account
user. Windows account will
be locked
HMI program Internal HMI login will If remote user is logging with
automatically logout the ‘iCELLis500+’ user, the HMI
current HMI user. If local user | application in local computer will
is logging with ‘iCELLis500’ be closed, and HMI runtime
user, the HMI application in application will be launched in
the remote computer will be Remote computer.
closed. If remote user is logging with
If local user is logging with ‘Administrator’, user will have
‘Administrator’ user, user will possibility to launch the HMI
have possibility to launch the runtime application, by opening
HMI runtime application ‘WindowViewer’ application,
located in the desktop
Status on Windows Windows account logs in if Popup appears to ask for
Local account remote user grants access. confirmation to release the
computer If remote user doesn’'t reply in | control to remote user account. If
30 seconds, Local user will no answer is given, after 30
automatically get the access seconds the connection is given
to windows account automatically to remote user.
Windows account will be locked
HMI program If local user is logging with Internal HMI login will

‘ICELLis500’ user, the HMI
application in remote
computer will be closed, and
HMI runtime application will be
launched in local computer.

If local user is logging with
‘Administrator’, user will have
possibility to launch the HMI
runtime application

automatically logout the current
HMI user. If remote user is
logging with ‘iICELLis500’ user,
the HMI application in local
computer will be closed.

If remote user is logging with
‘Administrator’ user, user will
have possibility to launch the
HMI runtime application
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16.2 Real-Time Data Through OPC

When setting up an external system e.g. Plant overview SCADA system, Alarm system, the OPC (OLE
for Process Control) protocol can be used to collect real-time data like: Process data, Alarm, warnings,
system inputs, PID settings, etc. No storage of data is done here.

A detailed list of tags (Accessible via OPC UA Client) can be found in the Appendix 8 of the software
Design Specification document. All the TAGs are read only through OPC server due to data security,
except only two TAGs, EQ_IiCELLis_BATCHNAME and EQ _iCELLis_ BIOREACTORNAME that are
available for reading and writing.

The external system can communicate with the iCELLis 500+ bioreactor control system based on OPC
Client Server principle. Once the communication between the corporate network(s) and the Control
System are established, OPC UA client can be utilized to communicate with the control system.

Therefore, the external system must have the following minimum specifications:
e OPC Unified Architecture (OPC UA): version 1.01
e Windows platform starting from Windows 7 or greater
e 2.0 GHz Processor
e 1 GB installed RAM
e 180 MB available disk space
e Ethernet card

Further detailed information regarding the specification can be found on the Kepware* website
(https://www.kepware.com/getattachment/5759d980-7641-42e8-b4fh-7293c835a2f9/kepserverex-manual.pdf).

16.2.1 What is OPC UA?

OPC Unified Architecture (UA) is a part of OPC technology. OPC UA is a more secure, reliable
mechanism for transferring information between servers and clients. It provides easier transports, better
security options and a more complete information model than the original OPC DA. This means that the
tags or data points can be grouped and be given context which make governance and maintenance
much easier. Another advantage is that it doesn’t rely on OLE or DCOM technology from Microsoft that
makes it possible to implement it on any platform if that being Apple, Linux (JAVA) or Windows. In our
examples we will explain further by using a Kepserver, but a different UA client could be used instead.

16.2.2 How to Set-Up the Communication Between Server and Client

When setting up first time an OPC UA client, it is important to make sure that the proper dedicated
ports are open to communicate between client and server. Depending on the OPC Client, a search
tool can be used to search for the Server. It is also possible to make the communication by the
OPC address.

A typical example of such a OPC address is dependent on the setup of the Control System. The
address to access OPC server is linked to an IP address (or computer name) and port.
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Here is the address format: opc.tcp://XxXxX.XxXX.XxX.xxxx:49320 OR opc.tcp://‘computer name’:49320

where, ‘XXX XXXX.XxX.XxX" indicates IP address or computer name and ‘49320’ is the port assigned in
our default configuration.

Additional security policies can be setup at server level. Following security settings are available:
e None
e Basicl128Rsal5
e Basic256

Within the Basic128Rsal5 and Basic256 Sign and/or Sign & Encrypt can be setup.

For further details regarding the Security policies can be found in the Kepware user guide of the OPC
communication Suite.

This is an example of how to configure the communication, using the Kepware OPC Client
(KEPServergX 6).

Open the software KEPServerEX 6 Configurator. Add a new connection by clicking on ‘File’ and choose
‘New’ (Figure 103).

T TILT:
i F

7
g1
12

PR =
=

Figure 103: KEPServer 6 new connection

A popup will appear. Click on ‘Yes, Update’.
On the left column, click on ‘Click to add a channel’ (Figure 104-A).
A pop up will appear (Figure 104-B), choose ‘OPC UA Client'.
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Figure 104: KEPServer 6 new connection — A) Add a new Channel, B) Choosing OPC UA Client

Click on ‘next’ three times, until Figure 105 appears. In ‘Endpoint URL’, replace ‘localhost’ by the
computer name of the control system. (If no specific computer name is defined by the customer the

serial number of the control system is the computer name). Set the ‘Security Policy’ and the ‘Message
Mode’ to ‘None’ and click on ‘Next'.

Figure 105: Setting the name of computer in OPC Client
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Click on ‘Next’ again and Figure 106 will appear. Enter the ‘Username’ and ‘Password’ of the local
windows account of the machine and click on ‘Next’. After that, click on ‘Finish’. A new Channel was

created on the OPC Client.
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Figure 106: Username and password of the iCELLis bioreactor windows account in OPC Client

Add a new device by clicking on ‘Add a device’ (Figure 107A). A pop up will appear, click on ‘Next’ 7
times, until Figure 107B appears. Click on ‘Select import items...’
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Figure 107: Add a device — A) Select import items, B) In OPC Client

A new pop up will appear (Figure 107-A). Click in the left column to expand the folder. Expand also
‘ICELLis’ folder and select ‘iICELLis500+'. Click on ‘Add branches >>". All the tags will be imported in
the right column (Figure 107-B). Click on ‘OK’. This pop up will be closed. In the previous pop up, click

on ‘Next’ and them on ‘Finish’.
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Figure 108: Importing Tags in OPC Client

Now it is possible to check that all the tags can be displayed by expanding the folder ‘Devicel’ >
‘iCELLIis’ > 'iCELLis500+'. Now that the channel and the device are configured and the tags are
imported, click now on ‘Quick Client’ icon on the top menu to open the OPC Client. A pop up with the
OPC Client will appear (Figure 109). At selecting the folder ‘Channell.Devicel.iCELLIs’ it is possible to
see the values of the tags. The connection of the OPC Client is settled.
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Figure 109: Tag Values in OPC Client

A list containing all the tags is provided in the design documents. All the available tags are listed in the

Appendix 8 of the software design specification.

16.3 Historical Data

The iCELLIis 500+ bioreactor control system allows users to read historical data via a standalone or a
network environment. To be able to archive all the data in a secured and organized way, the local
SCADA platform utilizes an SQL server to store historical data.
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16.3.1 What is an SQL Server

Microsoft SQL Server, part of the Windows Server Systems, is a relational database management
package for data management. SQL stands for Structured Query language. This is the basis where the
HMI software is relining on for data storage of the recorded data from the PLC and recorded HMI
actions. It is based on a Client-server topology.

SQL was developed with the idea that people would be able to request information from a database by
means of simple command instructions. The HMI software installed on our iCELLis 500+ bioreactor
control system sends SQL commands to utilize the data into a database. The SQL server is the bridge
between the HMI software and historian block which are stored on the local hard drive.

Therefore, a relational database stores the data in tables that have a relationship, rather than in one
long list. The big advantage is the speed and flexibility which it provides. To be able to collect the data,
the Query language needs to be used. Therefore, SQL statements are used to perform certain tasks
such as storing, backup, retrieving, transferring data from and to a database. Microsoft SQL Server also
supports Transact-SQL (T-SQL), which is an addition to SQL. By using a scripting language like T-SQL,
or SQL commands it allows to call up the specified data point from the dedicated database(s). Within
these databases data points are organized in tables which can be called up based on the scripting.

An SQL server provides following beneficial aspects like:
e Security
e Scalability
e Integration features

Security

An SQL Server provides security models which are benefiting of Windows Authentication to provide

robust security platform for managing your organization informations like process data or batch data.
Security is managed across the database objects, tables, views. To access data from SQL server of
iCELLIis 500+ bioreactor control system, a dedicated account has been created called ‘wwUser’.

Scalability
The storage capability is depending on the size of the hard drive. The control system also allows storing
data locally or in a network environment by using other additional SQL servers.

Integration
SQL Server provides a variety of high availability features including fail over clustering, database
mirroring, log shipping, and database snapshots to meet your organizations' needs.

16.3.2 Database Structure

The database structure of the iCELLis 500+ bioreactor is build up out of multiple databases. For the
collection of process data in a network or standalone environment the following databases will provide
most of the required data for batch generation:

o Pall Configuration (PallConfig)
¢ Recipe Manager PLUS History database (RecMngrPlusDB)
e Runtime
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Each database has a unique set of tables. Some of these tables are dedicated to the Wonderware

platform and are setup by default.

In the overview below a set of useful tables can be found to pull data from.

e Pall (PallConfig)
0 Dbo.Capabilities
o0 Dbo.Recipe
o Dbo.Report
o0 Dbo.ReportTrends

e Recipe Manager PLUS History database (RecMngrPlusDB)
o0 Dbo.Executioninsctance
o Dbo. ExecutionSequenceOfEvents
0 Dbo.ParameterDetails
0 Dbo.TransitionDetails
0 Dbo.CapabilityDetails

¢ Runtime
o Dbo.Events
o0 Dbo.v_history
o Dbo.v_live
0 Dbo.Alarmhistory

Within each table multiple columns are created that represent the objects or parameter of a
recorded or live value. Figure 110 presents a graphical representation for the following historical

parameter TT_01.

. Runtime (Database)

Tabel view: DBO.v_History

il el el I

04FEB2018 TT_O1 21.006 °C
02:50:30

04FEB2018 TT_O1 21.053 G
02:50:35

04FEB2018  TT_O1
02:50:36

Table View : ..cccevvvveee

Figure 110: Graphical representation for TT_01

Some of the parameters or objects are internal information form the Wonderware platform. The data in
these extension tables can be manipulated by using normal Transact-SQL code, as well as the
specialized SQL time domain extensions provided by the IndustrialSQL Server historian. The
IndustrialSQL extensions provide an easy way to query time-based data from the history tables. They

also provide additional functionality not supported by Transact-SQL.
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In the list below some examples are given of internal information like:
o wwTagKey
o wwRowCount
e wwTimezone
e wwParameters
¢ wwCycleCount
o wwhFilter
o wwRetreive
e wwVersion

Further information about these parameters can be found in the datasheet of IndustrialSQL Server
Historian Concepts Guide of Wonderware.

16.3.3 How to Write Queries to Read Data

To be able to read data from an SQL server, a supported reporting tool needs to be used within the
SQL server: a module called SQL Server Reporting Services (SSRS). On the market there are many
tools that can provide solutions. Like:

SQL server data tools

Visual studio

Dream report

Wonderware query tool

Microsoft Excel

SQL server management studio

preferred tool complies with the data integrity rules. This responsibility falls under the responsibility of
the customers’ IT.

IMPORTANT!

Once a specific report generation tool is selected, make sure that the persons which are creating
reports are trained on using the software. This responsibility falls under the responsibility of the
customers.

[ ]

[ ]

[ )

[ )

[ ]

[ )
@ To ensure that the proper tool is selected for reading data from the SQL server, make sure your
N\

Once the preferred tool is selected, a communication with the server needs to be setup and Queries
must be written to be able to get the data from the server. A query command is used to extract data
from the database in a readable format according to the user's request. A standard set of commands to
interact with relational databases are ‘select’, ‘or’, ‘and’ and ‘declare’.

16.3.4 Overview of Query COMMANDS

In the following section a short overview is given of query commands which will help retrieving the data
from the SQL server. This overview can be used as a guidance to access the raw SQL data.

ﬁ IMPORTANT!
Make sure that the persons who will be coding the queries are trained or qualified personnel. This
responsibility falls under the responsibility of the customers.
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AND
The ‘AND’ function is an operation that combines two conditions. Both conditions must be true for the
row to be included in the result set.

Code:

SELECT column_name(s)
FROM table _name

WHERE column_1 = value 1
AND column_2 =value_2;

AS
The ‘As’ is a keyword in SQL that allows you to rename a column or table using an ‘alias name'.

Code:
SELECT column_name AS 'Alias’
FROM table_name

BETWEEN
The ‘Between’ operation is used to filter the result set within a certain range. The values can be
numbers, text or dates.

Code:

SELECT column_name (s)

FROM table_name

WHERE column_name BETWEEN value_1

AND value 2

Declare

Variable(s) are declared in the body of a procedure with the DECLARE statement. These are assigned
values by using either a SELECT or SET statements. It is important to add the data type after the
named Variable.

Code:

DECLARE @StartDate DateTime
DECLARE @EndDate DateTime
SELECT column_name (s)

FROM table_name

WHERE column_name IN Variable(s)
AND StartDateTime >= @StartDate
AND EndDateTime <= @EndDate

IN
The IN operator allows you to specify multiple variable(s) in a WHERE condition.

Code:

SELECT column_name (s)
FROM table_name
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WHERE column_name IN Variable(s)

OR
The ‘OR’ statement is an operation that filters the result set to only include rows where either condition
is true.

Code:

SELECT column_name (s)

FROM table _name

WHERE column_name = values_1
OR column_name = value_2;

SELECT
SELECT statements are used to fetch data from a database. Every query will begin with SELECT.

Code:
SELECT column_name (s)
FROM table _name

WHERE
WHERE statement condition used to extract only those records that fulfil a specified condition.

Code:

SELECT column_name (s)

FROM table_name

WHERE column_name operation value:

16.3.5 SQL Clients

SQL client is any system that can read the data of a SQL server and make this data available for
the user. It was tested some different SQL clients. The tested SQL clients will be shown in the
following examples.

16.3.5.1 Wonderware Historian Client

Wonderware Historian Client is an analysis and reporting software that communicate with your
Wonderware Historian. This is the recommended solution, as it is provided by Wonderware.

The software is divided in two different applications, the ‘Query’ to obtain the data and the ‘Trend’ to
generate graphs. The advantage of using this software is that it is very easy to configure and obtain the
data and the graphs, not being necessary to create SQL queries.

The first step when using Wonderware Historian Client is to open the Wonderware ‘Query’ application
installed in the designed computer.
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Figure 111: Historian Client example — Opening the Query application

Then click on ‘Option’ and click on ‘Servers...’ to configure the access to the SQL server. On ‘Server’ type
the name of the server, or its IP address. Choose the ‘Database (SQL Server)'and ‘SQL Login’, and fill the
SQL login and the password. Click on ‘Add’ and then on ‘Close’.
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Figure 112: Historian Client example — Configuring the server —
A) Options Servers, B) Server List Configuration.

The default view is o of the ‘Tag Detail'. To see the History data, click on ‘Query type:’, and choose ‘History
Values'. Click on the desirable variable to show the history values. If it is desired to show more than one

variable, click on the other variable while pressing ‘Crtl’ key on the keyboard.
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H¥_03.5CADA_CMD. setpoint Filte
HX_03.5ETPOINT Filte
H_03,SETPOINT_MIN Hea
Hy_03_Pwr DELAY_AL.PT Filte
{E 1c500MY.CRULoadAvg CRL
IC500MY. Monitoring, UPS Batt...  UPS
IC500MY. Moritoring, UPS. Tech...  Batl
IC500MY. Monitoring, UPS, Utilit...  UPS
& 1cs00MY.RAMAVaizbleAvg RAM
INOC_FLOW.CALIB_C.single_... Flov
INOC_FLOW,CALIB_C.single_... Flov
INOC_FLOW,CALIB_C.valuel... Flov
INOC_FLOW,CALIB_C.value2... Flov
INOC_FLOW.DELAY_AL_H.FT  Flov
INOC_FLOW.DELAY_AL_HH.PT  Flov
INOC_FLOW.DELAY_AL_L.PT  Flov
INOC_FLOW.DELAY_AL_LLPT  Flov
INOC_FLOW,LIMIT.H Flov
INOC_FLOW,LIMIT.HH Floy
INOC_FLOW,LIMIT.L Flov
INOC_FLOW,LIMIT.LL Flov
INOC_FLOW.FV Flov
INOC_FLOW,5IM, value Flov
INOC_FLOW_TOTALIZER.RPM1 RPN
INOC_FLOW_TOTALIZER.RFM2 RPN
INOC_FLOW_TOTALIZER.SPE... Max
INOC_FLOW_TOTALIZER.SPE... Mini
INOC_FLOW _TOTALIZER.SFE... Inoc
le TR~ FlL MM TOT AL TFRD CDFE Trm
>

Figure 113: Historian Client example — Choosing TAGS — A) Tag details, B) Tags.

To configure the displayed variables, some configuration needs to be done in the ‘Columns’ workspace. In
the ‘time’ tab, choose the data and time to display the variables. In the ‘Format’ tab, choose ‘Wide query
format’ to make the variables separated by columns. In the ‘Retrieval’ tab, choose ‘Interpolated’ in the
‘Retrieval Mode’ and choose the number of lines of the data in ‘Values over equal time intervals’. The data
will be displayed in the ‘Results’ workspace.
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A)

Columns i Format Criteria Retrieval Source Order

Time:  [24f05/2018 21:25:46 [~ | [92100:00:00.000 ~|[24f08/2018 21:25:45 [ |E|

[] Use time zone of server

Time zone: |C|ientT|mE Zone {UTC+01:00) Brussels, Copenhagen, Madrid, Paris

h ‘

B)

Columns ~ Time

O Narrow query format

Format  Criteria  Retrieval

Source

Order

(@) Wide query format

e -
DateTime SysCPUD SysCPUM

Retrieval mode Query row limit

@ ‘Walues over equal time intervals
(O values spaced every | [00] 00:00:01.000 3

Interpolationtype: |Tag setting

Interpolated

e |

Cydic attributes

|

TagName  DateTime wValue
Entity Time Zone Daylight Saving Start  Daylight Saving End
application  Romance Dayligh... 25/03/201802:00  28/10/2018 03:00 P SysCPUO | 1f20/2005 1f20fzo05 [ 0 2
Client Romance Davligh... 25/03/2018 02:00 26/10/2018 03:00 b SVSCPU 1 1!20"2005 1,|'2|:|,|'2|:||:|5 i 5
192.168.... CentralDaylght... 11/03/201802:00  04/11/2018 02:00
b SysCPUZ | 1/20/2005 1fz0fzo05 | 0 5
C) D)
Columns
Columns Time  Format Criteria  Retrieval Spurce  Order soL Data
Main options | Other DateTime | IC500NV.CPULoadAva| IC500NV.RAMAvailable

4 2018-05-24 21:25:46.976
2018-06-04 02:45:46.976
2018-06-14 08:05:46.976
2018-06-24 13:25:46.976
2018-07-04 18:45:46.976
2018-07-15 00:05:46.976
2018-07-25 05:25:46.976
2018-08-04 10:45:46.976
2018-08-14 16:05:46.976
2018-08-24 21:25:46.976

35.9327545166016
35.8327545166016
34.8121266202076
7.22739657531794
10.662886001652

14.0983754279861
9.38929453638097
14.2507651450096
19.1122357536383
21.1953993424706

2766.19995117188
2766.19995117188
3164.14012845981
3118.90895439338
3125.56500999951
3132.22106560564
3008.68507180919
2958.8475753272

2909.01007884521
2553.10009765625

Figure 114: Historian Client example — Configuring the columns and showing the result data —
A) Columns Time, B) Columns Format, C) Columns Retrieval, D) Results data.

To create a graph, it is necessary to open another application, the Wonderware ‘Trend’ application

installed in the designed computer. As the server was already configured in the ‘Query’ application, it is not
necessary to configure it again in ‘Trend’. Click on the configured server and then click twice on the desired
variables to the graph be automatically displayed. In the upper part of the page, choose the desired date

and time and the interval of the graph.

(0 RN ) I I [ S T
PRl o 2

R T

Gasazazsadsaavwl

333azsEEwe

B s B

Figure 115: Historian Client example — Trend example
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16.3.5.2 Dream Report

Dream Report, from Ocean Data Systems, is a reporting software that can communicate with a wide range
of SQL servers and with OPC servers. Like the Wonderware Historian Client, it is very to configure and
obtain the data and graphs, not being necessary to create SQL queries.

When installing the Dream Report, make sure to install the ‘Wonderware Drivers’. This way will the
configuration will be very simple.

Drearn Report - InstaliShield Wizard X

Figure 116: Dream Report Example — Additional Wonderware drivers installation

When opening the Dream Report, choose ‘Run Project Wizard’, and click on ‘OK’. Type a name for the
project and click on ‘Next'.

Please enter your new project name:

o] e |

[emLie 520+ Rxampie |

Please select the place where the project folder and
project files will be saved:

Figure 117: Dream Report Example — Run project wizard —
A) Open project, B) Dream Report Creating Wizard.
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In Connectivity, click on ‘Configure Driver(s)’. Open the ‘Wonderware’ folder and choose

‘WW Historian’. Type a name for the Server connection on ‘Driver Logical Name’, and click on
‘Configure’. Click on ‘..." button to choose a computer in the network, or type its name or IP address.
Type on the ‘User name’ the SQL user details, and then click on ‘Test Connection’. If the connection is
succeeded, click on ‘OK’ to close the message and in ‘OK’ again to close the server configuration. Click
then on ‘Add’ button to add this configured server on the ‘Defined Drivers List'.

B)

B W beielaT s hetoncal vaks

- L T————)

B8 bl cn et vt w5 i
R r—r—

B wew bepleaion Sanvm A1)

B e Histrun Bl

Conm corertm ey

5 S o it st s peenet

e SpceDotcrghon,  \werdeins Hotirn

Wonderware Historian access configuration x
Select location of SOL Server with W/ Historian database
O Ihis computer localhost]

@ Remote compuler [1921881.21 |

Databasename:  [Runtime ProjectWizard

SOL Server autheriication
User name

Password
[wliser [

[seesee

Test Connection

Use Cycle End T

|\ Test connection succeeded!

=

History Type History v

Browse Dptions

[ Inchude System Tags [ Fist Browse
Data Retiieval Common Parameters:
Qually Rule: Defat

Dala Version Defaut

Timezone:

Data Relrieval Options:

Select Data Retiieval Mode: Interpolated -

Addtional Parameters:
Select Cyde definition type:
Resolution ~ o msec.

Select Type: Select

Default ~ Defauit v

oK Cancel

Figure 118: Dream Report Example — Server configuration — A) Communication Configuration Wizard,
B) Wonderware Historian access configuration.

For a quick view of the reports, click on ‘No’ and then ‘Next’ for the next two pages. In the Reports tab, give
a name to the Report. Click on ‘Next’. Choose then ‘Never’, and click on ‘Next’ again. Choose then ‘No’
and click on ‘Next’ again, and then ‘Next’ another time. Choose then the desired time period. In the Page
Design page, choose ‘I will design report myself'. And fill the information needed.

Pleass select the time pericd, which you nesd to sat for report calculation
Obpects. This tine period will be St a5 the default ime pericd for all
statistical objects in this project. Afterwards, you can change it at any time,
fior any reporting object by double-cliciing on that object in the rapon
WOrkSpace.

Select time penod opbon Ibssie of relasve penod defrisen|

Selechng "Relabive or Absolule date/time” mode allows user 1o define all
oljects m the repor bised on refalve or absolule bme (stan and end ime
separately)

Relatie DateTme
[= |2 b o =] Dan

fooon0 [=), hhmmas back Doaog |5 P back

Tima Pariod
Pago Dosign

Sebect lngs

&
&7
&/
&7
&
=

In this section you can create a visual template for your repont
pages:

() Select exisang report template

(8 will design report myself

[T vt b e e cnr pichne) et
(8wt b ek koo o picture Seien
Tathe for repaort page | s 500+ Repert Examoie

[T want tn ackt page number

E3t want to 0dd trmestarmp of recort generaton

Figure 119: Dream Report Example — Report design and data period —
A) Reports Time Period, B) Report Page Design.
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Choose ‘External History Server’ and click on ‘Select Tags'. Choose the configured server in the ‘Select
Data Source’. Choose the Tags desired and click on ‘Add >>' to add these Tags into the report.

B)

R ——
Proct Mamea

.
+ Dala Archeang

Oy ptony
@ vt ey Server

L Baicn Deinion )
(o —

LASSSSSS

I Select Tags. I

Please select tags which you want 10 add to your repon ebjects:

Select Data ltems:

Select Data Source

| ICELLis 500plusSQLServer v|

Ttem Filter

Deseription Filter

Available Data Items

Path ‘ \Duhh(Gmuus\4CELL\s_SDUVCELL\s\CELls_Sys[‘
e e S—
22 1CS00NV.CPULoadAvg  CPU load average
&2 1CS00NY. Moritoring.UPS... UPS battery capacity
& 1C500NV.Monitoring.UPS... Battery charge status flags

&2 1CS00NY. Moritoring.UPS. ..
£ 1C500NY.RAMAvalableAvg  RAM avaible average

UPS power status (Ocnkn...

[oe ]

o |

X
Display tag browse list options:
(@) All items. () Favorite item list
Manual Item Entry
Add Manual Ttem

Added Data Items

ICELLis500plusSQLServer ICS00NV.CPULoadAvg
ICELLis500plusSQLServer ICS00NV.RAMAvalableAvg

Figure 120: Dream Report Example — Selecting Tags — A) Report Select tags, B) Select Data Items.

Choose the desired basic items to be shown in the report. In this example, it was chosen a chart and a
table with the values. Click on ‘Next’ twice, to generate the report template. Use the right workspace to
add more tables or charts. To edit an existing table or chart, just click on it twice. It is possible to add

more Tags, change the time period, or just to change their appearance.

Plaase salect the repor objects which you want 1o add to your

You can always add, remove, or modify any available reporting
i

LASEES S8

At i T T of Vo)

e a Srmescal Tatie

e a 5 Tl

ds using Diesignor Studio tools.

rl!‘m-
e Wialm S {CELLis 500+ Report Example
Thart
G —
L i et — e
i T T T T T T TR T

o[ == S A
e 2-5-05

Figure 121: Dream Report Example — Creating the report template —

A) Report Select Objects, B) Report example.
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Click on ‘Run Project’ in the ‘Quick Launch Bar’, to run the Runtime Management Console. Choose the
created report on the Available Reports workspace. On the reports workspace, in the Generate field,
choose to generate PDF/XLS file, or just PDF file. And then click on the respective option on Open
field. The PDF of the report will open, showing the chats and the table with the data of the TAGS.

_ 0TS 02T B
iCELLis 500+ Report Example

Chart

oo | -~ '
35 48 T
2 — I
Mag - T
08 { \ A7

> ® @ & S n =iy
CO2042 194550 030250 162007 0ZAT 16 125424 ZR1033 00642 194550 080250 182007 023718 125434 231133 (02§42
_ SICB00NV.CPULGadAvg =¥ ICG00NY. RAMAIabekg
L I Garecate

Inide S

Figure 122: Dream Report Example — Report generation —
A) Runtime management console, B) Report example.

A IMPORTANT!
The following examples are more dedicated for IT and Engineering personnel.
Make sure that the persons who will be coding the queries are trained or qualified person. This falls
under the responsibility of the customers.

16.3.5.3 SQL Server Management Studio

SQL Server Management Studio (S.S.M.S.) is a free software of Microsoft, used for configuring,
managing, and administering all components within Microsoft SQL Server. The tool includes both script
editors and graphical tools which work with objects and features of the server. The version tested was
Microsoft SQL Server Management Studio 17.

In this example we will make a combination of multiple PV's with a time interval of 1 second. Following
PV’s will be shown:

Temperature 1 of bioreactor (TT_01)

pH 1 of the bioreactor (AT_01)

DOl of the Bioreactor (AT_03)

Agitation speed of the bioreactor (ST_06)
Feed in pump speed (ST_01)

Feed out pump speed (ST_04)

All this data will be created in a table by using the SQL server Management studio.
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To ensure the following section will work, SQL server Management studio must be installed on the
dedicated computer. The SQL server management is also accessible in the iCELLis 500+ bioreactor,

logging in with the administrator account.

Navigate to the SQL server management studio. Open the program. Go to File and select ‘Connect

Object Explorer...".

| R Wicrogoft 501 Servey Llaugerrasi S |Adminaingyr)

Figure 123: Microsoft SQL server management studio

A new window will open to connect to the server. Select in the drop down menu ‘<Browse for more...>’
the purpose is to search the iCELLis 500+ bioreactor control system from a network server.

qJ Connect to Server ~
ﬁ\ Microsoft*
2 SQLServer2012
Server type: Database Engine v
Server name: | w
SIS IC500NV-A-XX1
Authentication: IC500NV-A-XX1
Logi: <Browse for more...>
Password: | ‘

[] Remember password

Cancel Help

Figure 124: Browse for more option in SQL server

A new window will open and select Network server. All available network servers will be displayed. In

this example IC500NV-A-XX1 is used.
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@ Browse for Servers ®
Local Servers Netwodk Servers

Select 8 SQL Server instance in the network for your connection:

';.—_ue\gm

[ IC500NV-A-XX1

o] (ot | [

Figure 125: Network server in SQL Server

Make sure that the Authentication is set to SQL server Authentication. And Login with ‘wwUser’ with its

dedicated password and click on connect.

@l Connect to Server X

F ?QHL Server2012

Connect | | Cancel Hep || Options >>

Figure 126: Authentication set in SQL Server

After the connection with the server is established, select New Query.

42 SQL Server Scripts! - Microsoft SQL Server Management Studio (Ad
P17 ) T ] D NewQuey B3y 1 1 (5| 4
Object Explorer QX
Comeat- 3/ % = 7 5

@ (3 Databases

@ [ Security

@ (3 Server Objects

@ [ Replication

@ [ AlwaysOn High Availability
@ 3 Management

Figure 127: Selecting ‘New Query’ in SQL Server
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Enter the following query to get the data.

SET QUOTED_IDENTIFIER OFF

SELECT * FROM OPENQUERY(INSQL, 'SELECT DateTime = DateAdd(mi,-420,DateTime), [TT_01.PV], [AT_01.PV], [AT_03.PV],

[ST_O1.PV], [ST_04.PV], [ST_06.PV]

FROM WideHistory

WHERE wwRetrievalMode = 'Interpolated’
AND wwResolution = 1000

AND wwVersion = 'Latest'

AND DateTime >= DateAdd(mi,-5,GetDate())
AND DateTime <= GetDate()")

In the middle of the program the response is shown in Figure 128.

4z SOL Server Scripts1 - Microsoft SOL Server Management Studio (Administrator)
File Edit View Query Project Debug Tools Window Help

vl S e @ | S NewQuery [y oR | 4 G390 - - S5 | b Default

~| | Defautt

:{_#MHRuntime '|| ¥ Execute b Debug ¥ o 5 = EHE‘“I%

Qg = 2

AT

= “B ¥
Object Explarer Ml SOLQueryl.sql - IC...ntime (wwUser (69))* X =
Connect~ 3 3 m 7 " ~]SET QUOTED_IDENTIFIER OFF +
= LB ICSO0NV-A-XX1 (SOL S¢ = SE;;CT .::: FR{.N OPEINQUERYIZII"JSQL, "SELECT DateTime = DateAdd(mi,-428,DateTime), [TT_81.PV], [AT_81.PV], ~
M WideHistory
3 Databases WHERE wwRetrievalMode = 'Interpolated’
[ Security AND wwResolution = 1880
3 Server Objects AND wwVersion = 'Latest'
3 Replication AND DateTime »= DateAdd(mi,-5,GetDate())
[ AlwaysOn High Ava AND DateTime <= GetDate()")
[ Management
1 Integration Services
100% - < »
[ Results |_1§ Messages
DateTime TT_01.PV AT D1IPV AT_03PV ST_O1PV ST_D4PV  ST_DEPV A
11 2018-02-04 16:36:43.4200000 : NULL NULL NULL NULL NULL NULL
2 20180204 16:36:44. 4200000  NULL NULL NULL NULL NULL NULL
3 20180204 16:36:45.4200000  NULL NULL NULL NULL NULL NULL
4 20180204 16:36:46. 4200000  NULL NULL NULL NULL NULL NULL
5 20180204 16:36:47.4200000  NULL NULL NULL NULL NULL NULL
[ 20180204 16:36:48.4200000  NULL NULL NULL NULL NULL NULL
7 20180204 16:36:49.4200000  NULL NULL NULL NULL NULL NULL
8 20180204 16:36:50.4200000  NULL NULL NULL NULL NULL NULL
9 20180204 16:36:51.4200000 NULL NULL NULL NULL NULL NULL
10 20180204 16:36:52.4200000 NULL NULL NULL NULL NULL NULL
11 20180204 16:36:53.4200000 NULL NULL NULL NULL NULL NULL
12 20180204 16:36:54 4200000  NULL NULL NULL NULL NULL NULL
13 20180204 16:36:55.4200000 NULL NULL NULL NULL NULL NULL v
< > @Query executed successfully. IC500NV-A-XX1 (11.05P1) | wwhser (69) | Runtime | 00:00:00 | 301 rows

Output

Show output from:

* 01X

Ready Ln1

Col 1 INS

Figure 128: E.g. Query in Microsoft SQL server management studio
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16.3.5.4 DBeaver SQL Client

DBeaver is a free and open source SQL client and database administration tool. It has a desktop
application written in Java and based on Eclipse platform. The version used for the example was the 5.1.3

In this example, a combination of multiple PV’'s will be made, with pre-determinate date/time, with a

time interval of 1 hour. The following PV’s will be shown:

Temperature 1 of bioreactor (TT_01)

pH 1 of the bioreactor (AT_01)

DOl of the Bioreactor (AT_03)

Agitation speed of the bioreactor (ST_06)
Feed in pump speed (ST_01)

Feed out pump speed (ST_04)

Open the installed DBeaver. Go to File and select ‘New' .

7 DBeaver 5,13
file | Edit Mavigate Search Run S0IFditor Database Window Help
Open File. 0 i v i

CilsN

Cui+P

L Import
¥, Export

Properties Alt=Enter
Bxit

1 Scriptsal [General/Scripts]
2 Connections (i -

3 Connections [ n
4 Scriptsal [ICS00NV-A-XX1/Seripis]

Emergency Exit

L aviables [

Figure 129: DBeaver example — Creating a new project

In the new window, choose ‘Project’ (under the ‘General’ folder) and click on ‘Next’. Choose a hame for

your project and click on ‘Finish’.

"a New ] X ‘ 'y New Project m} x ‘
Select a wizard — Project -
Create a new DH]JEC'[ resource Create a new DI'CIJEC[ resource. { -
Wizards: Project name:| iCELLis 500+ Conlrolleri |
type filter text
Use default location
~ = General
File . PRI
& Folder Working sets
1=* Project
# Untitled Text File [ Add project to working sets New..
& DBeaver

Figure 130: DBeaver example — New project — A) Select a Wizard, B) New project.
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Click with the right button of the mouse on ‘Connection’ and choose ‘Create New Connection’. Find ‘MS
SQL Server’ in the list, choose ‘jTDS driver’, and click on ‘Next’.

' DBeaver3.1.3 73 Create new connection S
E r- T . Select new connection type
File Edit MNavigate Search S04 Editor Database Wing e ey s
vk e OE0 R ~q4=1t - -
™ Database Navigator | Projects £
General
w [0 ICELLE 500+ Controller £ Macnosse
B, Connectic 2 marsa
n £ Mimer SQL
¥ NEClt #  Open connections Fa ol
: Booimad 3 ~ ¥ M5 SQL Sever
: & Create New Connection s
" ER DHagre 7 Maw Folder Wicrosot Diver
i Seripts Fies
& MySaL 3x
- F | Copy Corlal '\M:smm
T Paste Cote¥ el
=  NuoDB &
% Refresh Fa project
General

Figure 131: DBeaver example — Creating a new connection.

Fill the ‘Host' field with the name of the iCELLis 500+ bioreactor or its IP address. Fill ‘User name’ and
‘Password’ field with SQL Queries password. Click then on ‘Test Connection’. When the ‘Success’
message appeatr, click on ‘OK’ to close the window and then click on ‘Next'.

| 15 Creste new connection fa

7501 server

| 0L Server Connection Settings

M5 SOL Server / [TOS drver comnection setings

Geners Civer properties.
bao | 1021601021 Poer | 143x
Databave/Schema: master
Wingows Authentication: [
e mames | wwddoer .
|7 Swccess x
oot ssssss
Seings Sarver; Microscdt SOL Senver 11.00.3000
] Shaw All &chemas Oeive: [T Typae 4 KDAC Drives for S SCIL Serves and Sybase 131
Connected (260 ma)
Dstves Nisre: WS, SO Serve J TS e it Dvover Settings
% [ T - ol

Figure 132: DBeaver example — Configuring the remote PC

Click on Next again. Choose a ‘Connection name’ and click on ‘Finish’.
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A

| 1 Conata mew connection

| Netwark:

| 55 Tunnel 50ciKS sreay
|| Dt 594 Turmes
Sestings

Advanced

Configure networks aatiess 5o s

| @ [Cime [Te]

Cancel Tewt Connection

Conmeon
- eomem

holseon et

Diefauit schema

K-l 0 E
Boctirap quever [T Configure
Shell Commands | € Coaligure

= Cancel Jem Conmeqton

Figure 133: DBeaver example — Finishing the configuration

Click with the right button on the Connection created, under the ‘General’ sheet, and click on

‘SQL Editor’.

ry DBesver5.1.3
File Edit Navigate Search SOL Editor Database Window
Gl DD Cid~ 4=t
T Database Navigator |1 Progects 4|
|~ O General
« &, Connections
W DEeaver Sample Database (SOLitE)

® ICLS00CS22521 ——————
E7 Bookmark § Connect
™ El Diagra PR
& Soripts Disconnect
iCELLIs 500+ |Epesl Ediar A
= Cornectio’ I3 Recent 501 Editor Ctrl«Enter
7 Bookmark @ Eaie Comnection F4
1 ER Diagra &Y Create New Connection
o Suipts | BT New Folder
0 Copy CisiC
1 Paste Cal=¥
i Delete Delete
Renarms F2
Properties Alr-Enter

% Refresh 5

Figure 134: DBeaver example — Opening the query editor

Enter the following query to get the data:

SET QUOTED_IDENTIFIER OFF

SELECT * FROM OPENQUERY(INSQL, ‘SELECT DateTime = DateAdd(mi,-420,DateTime), [TT_01.PV], [AT_01.PV], [AT_03.PV],

[ST_01.PV], [ST_04.PV], [ST_06.PV]
FROM WideHistory

WHERE wwRetrievalMode = 'Interpolated’

AND wwResolution = 3600000
AND wwVersion = ‘Latest’

AND DateTime >= DateAdd(mi,-5,'20180701 00:00:00.000")

AND DateTime <= '20180723 00:00:00.000")

Click on the ‘play’ button (indicated in Figure) to run the query. The data will be displayed on the middle

part of the page.
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1 DBeaver 5.13 - <ICLS00CS22521> Seript

- 8 X
e Edit Nawgate Sewch SOLEdior Daabase Window el
23 Aute & KCLS00CS22521 B master w200 |[$A»idwis »ik
2w - " 0 | adaisocsst Saip
+ | SET QUOTED_IDENTIFIER OFF
» SELECT * FROM Of JERY(INSQL, “SELECT Datelime = DateAdd(mi,-415,DateTime), [TT_O1.PV], [AT_OL.PV], [AT_@3.PV], [ST_O1.PV], [ST_04.PV], [ST_86.PV]
g FROM
- WHERE i Interpolated
D o 200
D o
_ mo oD (ai, -5, '2016701 00:80:00.00")
I wp e = 73 60:00:00_000° )]
B Rest
T o ot TE-
t1| waaT gipy Wi AT 03pv Vi msT 0tpy Vifiesy oapy Ti|imsrgemy Vi ~ T Value
Select a cefl 1o view/edit value.
ess F7 1o e this pane!
= > 21[ub 6 CaRecors Frenels | B v [ Ged 7 Text (D 200 towis) teiched - 40ms = 10ms) # |2 200
0 projec - General 1+ Debug e Vanaies
CET en | Wiitable Smant Insert 843

Figure 135: DBeaver example — Run the query
16.3.5.5 Excel 2016

It is also possible to use Excel as a SQL Client. In this example, Excel 2016 will be used to collect data
from the SQL server.

Figure 110 shows graphical representation for the parameter TT_01.
When using excel it is recommended that the data module from Excel is available.

Open a new workbook go to the ‘DATA’ tab and select ‘From Other Sources’ and click on ‘From SQL
Server’. The purpose now is to make the connection with the SQL database.

Fill in server name, see figure below (Figure 136). Enter the computer name of the iCELLis 500+

bioreactor Control system. Enter the user name and password of the user created in control system to
put queries.

Data Connection Wizard ? *
Connect to Database Server
Enter the information required to connect to the database server.

1. Server name:

2. Log on credentials

Cl Use Windows Autl aation
Use the fol me and Password

Lser Name:

Password:

Cancel < Back Finish

Figure 136: Connection to SQL Database server using Excel
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Click next to continue and finish the process of connection to the database server.

Now select the Database which is required to get the data for our example ‘Runtime’ and select the
History table and click on Finish (Load). A new window appears; an error is displayed ‘History queries
must contain at least one valid tagname’

AAEA@A0 G &

TRFADPIOD

LN B Ju il

o
e

i
3
PR

Figure 137: Error while accessing the history table from Runtime in SQL server database

Fiw Saein =

¥ Rrspea foumins *
Manage  Dula Sourte
Fuimeiari=  Setog

& PROPERTILS

+ AFFLID STIFS

Figure 138: Error while accessing the history table from Runtime in SQL server database

Go to ‘Advanced Editor’ and write this query to get specific tag value. Once the query is free from any
syntax error, click on Done and afterwards Excel will populate the requested data in new sheet.

let
Source = Sql.Databases(‘IC500NV-A-XX1"),
Runtime = Source([Name=Runtime'])[Data],
Dbo_History = Runtime([Schema='dbo’,Item="History'])[Data],
Filter = Table.SelectRows(dbo_History, each[TagName] = ‘TT_01.PV’)

Filter
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16.4 Domain Integration

The ICELLIs 500+ bioreactor control system allows the system to be integrated in the client
site domain.

When the iCELLis 500+ bioreactor is integrated with the client domain the log in dialog box shown in
Figure 7 will be changed, allowing the user to log in using a local windows account (disabling the
domain integration check box in Figure 141), or using a client domain account. All the other
functionalities of iCELLis 500+ bioreactor will remain the same.

Iser name
| @ TESTER
Password

*********l

4
\/ engineering.ic00
y

| Safety Mode : LogIn Cancel

Figure 141: Login with domain account

For requesting domain integration, please contact your Pall Representative.

The integration at the client server site falls under the responsibility of the customer that is maintaining
the IT network.
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Appendix 1: Abbreviations and Symbols

Abbreviation, symbol Signification
A, mA Ampere, milliamp
Barg, mbarg Bar, millibar, gauge pressure
CE Declaration of European conformity
DO Dissolved Oxygen
EM Equipment Module
GMP Good Manufacturing Practice
HMI Human Machine Interface
Hz Hertz
IPA Isopropyl Alcohol
m, mm Meter, millimeter
MFC Mass Flow Control System
oD Outer Diameter
(O] Operating system
P&ID Piping and Instrumentation Diagram
PET Polyethylene terephthalate
PETG Polyethylene Terephthalate Glycol
PLC Programmable Logic Control System
PV Process Value
RMP Recipe Manager Plus
rpm Revolution per minute
SAT Site Acceptance Test
SCADA Supervisory Control and Data Acquisition Software
SP Set-point
TCU Temperature Control Unit
V, mV Volt, millivolt
W Watt
CFR Code of Federal Regulations
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