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About These Instructions

1 About These Instructions

1.1  Scope

1.1.1  High Level Description: Hardware and Software

These operating instructions refer to a solvent module equipped with
Resolute® Chromatography Software.

The solvent module is controlled by an automated system based on a hu-
man-machine interface, as shown on the figure below:

Q, e

Mouse | Keyboard control \L T Monitor | Printer display

PC
(HMI with SCADA)

Command \L T Status

Programmable
Logic Controller

Analog | Analog |

Digital Output \L T Digital Input

Feed —> —> Used Energy
Eluent System Process

Energy Pure Product

— —

Fig. 1: Hardware architecture of the Resolute® control module

The Resolute® Units control system includes a computer, operator interface,
controller, and decentralized modules connected to a process field network.
Each module is assigned to its own specific address so it can be differentiat-
ed from its neighbor.

The computeris housed in the electrical cabinet.

The controller performs all operations of the Resolute® units (transmitter,
valves, pumps etc.) via decentralized digital and analog inputs | outputs to
get|set the information from | to the device components.

The SCADA computer (Supervisory Control And Data Acquisition) acts as
the interface between the Resolute® process and the operator, via the
supervisor software.

Data transmission between the SCADA software and the controlleris
performed by a Siemens OPC Server (OLE for Process Control) over the
computer bus. The card driver is an OPC server, and iFix acts as a client of
this server.
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About These Instructions

1.1.2 High Level Description: General Principle

The diagram below gives an overview of the various systems and functions
of the Resolute® Units:

Automation System Solvent Module Column Module
SCADA Buffer Preparation Separation
Elution

Fraction Collection

PLC Liquid Flow

Configuration:

- Filtering

- Bubble trap

- Column down flow

- Column up flow

- Column bypass

- Backflush

- Transfert to next
system

- Inter-columns MCC

T

Resolute® Unit

- Automated injection
of buffer and products

- Separation of the
componentsin
chromatographic
columns

- Collection of the
fraction at the outlet
of the column

T

Utilities Process
Electricital Power Eluent

Supply Feed
Compressed Air Rinsing Solution
Thermostatic Fluid

The software is designed to run all chromatographic processes (Batch,
B-MCC, S-MCC, and MS-MCC) either manually or automatically, as pre-
defined in a recipe. A configuration file is used to set up the HMI and the
PLC according to the installed module on the liquid handling system setup.
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1.1.3  High Level Description: Operation

Resolute® Units are designed to run a chromatographic process either
manually or automatically as predefined in a recipe (or method).

The general operational approach of the Resolute® Chromatography
Software is based upon a sequential progress of the process steps.

Definitions

— Run:Arun corresponds to a period of time (minutes, hours or days) of
continuous processing. A run is typically the period of time needed to
process a complete batch of feed.

— Block: A blockis a set of predefined instructions that can be used to
perform a chromatography step (e.g.: elution, cleaning, equilibration,
UV baseline update, pause).

| Flow path config | Flowrate settings | L [ Atarms config End of block trigger U

- Time

= Volume

— Recipe (or method): Arecipe is a user-defined set of instructions that
can be used to run a complete process on a device (e.g.: purification
run, column performance test, system CIP). A recipe consists of one or
several blocks chained together.

[ RECIPE (OR METHOD) |j

| Block #1 Bock®z | | Bilock#3 Block #4 |:|

> Time

— Sequence: A run may require the execution of one or several recipes
chained one after the other. A sequence can be used to perform a single
recipe repeatedly or to chain various recipes.

| SEQUENCE |j

[ RecipeA | RecipeA Recipe B ':_:_:: ::_ Recipe C ]' Recipe A |]

- Time

= Volume

Operating a Resolute® Unit is the same as operating a standard batch
device. The user creates a recipe from a series of blocks. A block comprises
a set of actions. All available actions are listed in Annex 1.
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About These Instructions

1.2  Declaration of Conformity

The serial number is indicated on the device. The respective certificates will
be provided separately from the operating instructions.

1.3  Symbols Used

1.3.1  Warnings in Operation Descriptions

/A WARNING

Denotes a danger with risk that death or severe injury may result if it is not
avoided.

/A CAUTION

Denotes a danger with risk that moderate or minor injury may result if it is
not avoided.

NOTICE

Denotes a danger that can result in property damage if it is not avoided.

1.3.2 OtherSymbols Used

> Required action: Describes activities that must be carried out.
The activities in the sequence must be carried out in
succession.

> Result: Describes the result of the activities carried out.

[ ] Refers to operating and display elements. Indicates status,

warning, and error messages.

Figures in These Instructions

Depending on the software configuration, the figures depicting the
software and operating display may differ slightly from the supplied device.
The variants shown in these instructions are examples.
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2  Operating Design

2.1  Device Configuration

2.1.1  Device Description

The Resolute® units are either a multi-system or a batch system equipped
with:

Module Functionality

Buffer pumping Back flush, Bypass, Filtration, and inter-column.
Flowpath configuration

Buffer preparation pH, Conductivity, Concentration In line Dilution
Detection UV Spectrophotometer and | or Refractometer
Collect 2 to 20 collection valves

2.1.2  Operating Conditions
The device is designed to operate under the following conditions:

— The operating limits of the pumps depend on the Resolute® Unit
category (this pump is equipped with a variable frequency drive).

— On a Resolute® BioSC, the number of system is capped to 3. A one-batch
module is considered as one system and a device cannot have include
more than two batches. The maximum number of columns is six.

— Buffer or products must be supplied to the skid inlet with a pressure
regulated to a minimum of 0.5 bar (refer to the Interface Design
Specification for minimum value).

2.2 Resolute® Control

2.2.1 Hardware

The Resolute® control device combines a Programmable Logical Controller
(PLC) and a Personal Computer (PC). The PLC is the physical interface
between the device and the computer. The computer, known as the
Supervisor Control And Data Acquisition (SCADA), is the interface between
the PLC and the user.

The PLC is a software controller embeded in the PC.
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2.2.2 Software

The control software is based on the iFIX supervisor. This supervisor gives
access to several screens, each dedicated to software functions.

Your installed software version will be written at the bottom right-hand
corner of the computer screen.

The software provides:

Device operation: All operations can be undertaken by the control
module.

Operator safety: All security devices are controlled by the PLC with fast
reaction time, except for the strictly mechanical safety devices such as
relief valves.

Process safety: In the event of PLC failure, the device is designed to
switch to a safe position (pneumatic valves are equipped with spring re-
turn positioning).

Data storage: Data are automatically stored onto a hard drive.

Access management: Individual access levels can be defined for various
users (from no access to complete access).

User-friendly interface: Flow sheets and the main parameters are
displayed in one of the main windows (specific pages are dedicated to
device configuration).

/A WARNING

The file structure defined on the hardware must not be modified, as this
would cause device failure.
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2.3

When the Resolute® Chromatography Software is launched, this screen
appears:

Exemplary Introduction

3
1 >,
Fig.2: Home screen
Pos. Name Description
1 Status Bar This enables you to:
— Switch power on | off (unavailable for
Resolute® Flowdrive MU & SU devices)
— Switch Process Run | Stop
— Login|logout
— Checkrecipe information and counters
— Checkcurrent date and time
2 Function Bar (Ac-  Access to various functions.
cessible by moving
the cursor on the
left side)
3 Screen Selection Are selected using the following tabs:
— OVERVIEW
— PROCESS
— ALARMS
— HISTORICAL

Operating Instructions Resolute® Chromatography Software
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. ADMIMISTRATORS

oA

o)

RTORIUS

Login
Login
User Name:

Password:

2.4  Starting Up

Procedure

» When starting up a Resolute® Unit for the first time or after a long period
without use, please refer to the operating instuctions provided with the
device.

> Itis not necessary to power down the electrical cabinets except when
the device is not going to be used for a long period (several weeks).

p Before starting the Resolute® Unit, check that the electrical cabinet is
powered up. If not, turn the master switch to the “ON" position.

The white light must be on.

P If the “Emergency Stop” has been used, push the acknowledgment but-
ton (blue button near the “Emergency Stop”) to reset the “Emergency
Stop” relay.

> The PC will automatically open Windows and then load the iFix software
and the Resolute® Chromatography Software. Shortly afterwards, the
home screen of the software will be displayed.

2.4.1 Logging In| Out | Password Change

Procedure

p» Click the [Login] button.

> The login window appears.
P Use the user name and password set by Sartorius:
— Username: "ADMIN”
— Password: “ADMIN” (for administrator)

P To change the user name and password, or if you need more information
about Windows utilization, please refer to the Windows instruction manual.

» Users can modify their password by clicking on the “change password”
button from the login window (see above).
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24.2 Changingthe Views

oo
[
g

o

(=] o
o}

msven
>
o
i
o

Fig.3: [PROCESS] view

Pos. Description

1 Process tab

2 Alarms sceen

3 Access to P&ID view

4 Access to module 4,5 and 6 if installed

Procedure

P Click on the [PROCESS] tab to access a screen showing a schematic
flow sheet of the Resolute® device.

> This shows a simplified view of your device, with its various inlets and out-
lets, its flow path and the key data to monitor.

p Click on [Switch to P&ID view] to access a detailed view on the valve sta-
tus.

p Use [Ctrl] + [T] to display the tags of all process parts (you can also click
on this button).
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OVERVIEW PROCESS ALARMS HISTORICAL

M

ICC - MODULE 1

000L  Step counters 0.00 GV

MCC - MODULE 2 Cyclecounters: 0001 Stepcounters:  0.00min 000 L 000 GV

oooun
|

MCC - MODULE 3

0,00 CV.

Fig.4: [PROCESS] view

p Click on the [Acknowledge] button or use [Ctrl] + [F8] to acknowledge
any active alarms.

2.4.3  Turning Devices On | Off

This chapter is not available for Resolute® Flowdrive MU & SU: These devices
don’t need this button to switch ON the software. When the device is switch
ON, the software will switch ON automatically.

Procedure

P At this stage, you can press on the [Power] button to turn on the devices.

Historian failure
PLC has re-started

Button Action

ON Power on. Shortcut [Ctrl] + [F11] can be also used.

OFF Power off. Shortcut [Ctrl] + [F12] can be also used.

> When power is on, the [Power] button is green.
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2.4.4 Icon Bars

The function baricons on the left-hand side of the screen are organized
in various groups. Each group corresponds to a particular software
functionality.

Function

Edit a recipe ora sequence

Set up parameters, system and process lines

User security

Running time information and volume counters

Define batch management parameters

Access chromatographic data charts

Enlarge the function bar

Check software version and online documentation

Close software

ENNEEDEEE

2.5 Symbols and Parameters

The software uses certain conventions in terms of display and utilization.

251 Parameter Values

Parameters are listed in tables. When the user is authorized to modify the
values, the associated fields are displayed in white (except for the section
“Reserved Parameters”). When the user is not entitled to modify the values
(hence tables are displayed as read only), the relevant fields are displayed in

grey.

Procedure

» To modify a parameter, click on the relevant field, enter the new value
and press [OK] to confirm (see example below for inlet configuration in
the settings section).

Operating Instructions Resolute® Chromatography Software 15
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(7" Lines_configuration.grf

INLETS / OUTLETS LINE CONFIGURATION

ol=lala ] 6] al
Module 5 | Module 6

Description

Ratio value for
equivalence points

b1 [pomz |a = e [T

MCG Inlet 1
MCC Inlet 2
MCC Inlet 3
MCC inlet 4
MOC Inlet 5
MCC Inlet 6
MCC Inlet 7
MCE Inlet 8

0 Exponential
0 Exgonential
0 Exponential
0 Exponential
0 Exgonential
0 Exponential
0 Exgonential
0 Exponential

m‘ﬂ‘m‘mlb‘w‘rﬂ“
cocoooooo

Fig.5: Modifying parameters

252 Symbols

On the flow sheet screen, devices such as valves or pumps are shown as
symbols. Learning what each of these symbols means will enable you to op-
erate the software efficiently.

Mechanical Elements

Icon Description

2-ways Valve

X

Pump

Filter and Bypass Valve

{>]
= 10
£ <)

Filter, Bypass Valve and Vent Valve (only for Resolute®

IR Flowdrive MU & SU)
g Column
Chromatography Valve

Collect Valve

Bubble Trap

E Back Pressure Regulator (only for Resolute® Flowdrive MU)
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Instruments

Icon Description
Sooln Flowmeter
0.00CVimin

H-AE-13010  1.063AU
0.0004U

UV Detector

]i

Level Switch

HPT-13140-  0.0bar

Pressure Transmitter

H-AS-13040 Air Switch
—
pH Meter
6.1pH
Conductometer
0.0mS/cm
Temperature Transmitter
247°C

White color means that the process part is not activated (e.g., pump

stopped, valve closed).

Green color means that the process part is “on” (e.g., pump activated, valve

opened).

For the level and air switches, green colour means that a fluid is detected.

Caption

lcon

Description

>

2-ways valve open

>

2-ways valve closed

Faulty part
Blinking red rectangle

]

Faulty and inhibited part
Blinking orange rectangle

Operating Instructions Resolute® Chromatography Software
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2.6 Access Levels and Password Configuration

2.6.1  Access Levels

Access to the various sections of the software depends of each user’s login
profile. There are three main access levels:

Group name Access level

Full access to the software, the iFix tools and

ADMINISTRATOR ' ¢ rating system (Windows).

SUPERVISOR Large access to the software.

Access is limited in the software. Reserved

OPERATOR parameters are not accessible with this level.

Access is password-protected. This can be done with the iFix login utility.
Usernames and passwords are defined in the Windows “User Manager”
program. Please refer to chapter ,2.6.2 Creating Users”, page 22 for
details on creating a username associated to a specific access level.

NOTICE

Failure to create or access an account due to unproper user name format!

p Ensure the user name does not exceed 15 characters and does not in-
clude any special characters.

Capture of the Windows user in the iFix utility is done with Security
Configuration (SECCFG.EXE) from the iFix Software Package. 2 operator
groups, 2 supervisor groups and 1 administrator group are defined.
Access rights are defined as the following:
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USER GROUPS
%)
S
— N
- [N 4] 4] =
o o
2 4 o 0 =
O o] 2] 2] 5
= = =
" 5 < z z z
; o o w w =
z o i o a b3
o w a a =) =) a
z > (@) o n n <
General Acknowledge alarms General General General General General
functions
Power supply command General General General General General
Off |On
Process command General General General General General
Stop|Run
UV detector lamp Off | On General General General General General
UV detector Autozero General General General General General
Access to data analysis General General General General General
tools (Graphics | DAS)
Access to Operating Admin
system
Exit application (and Admin
shutdown computer)
Counters Access to screen General General General General General
“Counter_Volume.grf”
Reset volume counters General General General General General
Operation in Select automatic mode General General General General General
automatic
mode
Operationin Select manual mode Manu Manu Manu Manu
manual mode
Start | Stop pump Manu Manu Manu Manu
Switch valve Manu Manu Manu Manu
Change setpoint Manu Manu Manu Manu
Operation in Select maintenance mode Maintenance Maintenance
maintenance ) )
mode Start | Stop pump Maintenance Maintenance
Switch valve Maintenance Maintenance
Change setpoint Maintenance Maintenance
Reset running time Maintenance Maintenance
Navigation in Open screen Visu  Visu Visu Visu Visu Visu
screens “Actuator_1.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Air_Switch_1.grf”
Open screen “Alarms.grf” General General General General General
Open screen Visu  Visu Visu Visu Visu Visu
“Bubble_Trap_1.grf”
Open screen General General General General General
“Documentation.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Overview_Module.grf”
Open screen Visu  Visu Visu Visu Visu Visu

“Overview_Chronogram.grf”

Operating Instructions Resolute® Chromatography Software
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USER GROUPS
0
. " z
— o v 4] =
14 o
2 2 o o &
O O 2] 2] 5
= = =
" g < z z z
2 o o i o <
z wi w o o b
o W o a ) =) [a)
z > (@) (@) n n <
Navigation in Open screen Visu  Visu Visu Visu Visu Visu
screens “Process_PID_Module.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Process_PID_Module_
McsSu.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Process_Simple.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Process_Simple_McsSu.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Pump_Ana_1.grf”
Open screen General General General General General
“Recipe_Status.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Regulator_PID_1.grf”
Open screen General General General General General
“Running_Time.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Transmitter_1.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Transmitter_ UV_1.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Transmitter_UV_JM.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Transmitter_UV_Tecb.grf”
Open screen Visu  Visu Visu Visu Visu Visu
“Valve_TOR_1.grf”
Open screen “Version.grf” General General General General General
Open screen General General General General General
“SingleUseFlowpath.grf”
Batch Access to screen General General General General General
management “Batch_Management.grf”
Create a batch General General General General General
Modify a batch General General General General General
End a batch General General General General General
Print a batch General General General General General
Delete a batch Admin
Historical Access to screen General General General General General
“Historical.grf”
Manage historical files General General General General General
Print historical trends General General General General General
Export historical trends General General General General General
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USER GROUPS
%)
- o o
- [N 4] 4] =
o o
2 4 o 0 =
O o] 2] 2] 5
= = =
" 5 < z z z
b3 o [24 w ] =
z Ti i o a b3
o w a a =) =) a
z > (@) o n n <
Security Login | Logout X X X X X X
function
Password changing X X X X X X
Open screen Admin
“Security.grf”
Modification of logout Admin
management settings
Windows user accounts Admin
Recipe Open the screen General General General General General
functions “Recipe_Editor.grf”
Open a recipe General General General General General
Print a recipe General General General General General
Load a recipe General General General General General
Create | modify a recipe RCP RCP RCP
Delete a recipe Admin
Sequence Open the screen General General General General General
functions “Sequence_Editor.grf”
Open a sequence General General General General General
Print a sequence General General General General General
Load a sequence General General General General General
Abort a sequence General General General General General
Create | modify a RCP RCP RCP
sequence
Delete a sequence Admin
Reserved Open screen General General General General General
parameters “Reserved_Parameters.grf”
Print reserved parameters General General General General General
Modify a reserved RSD RSD RSD
parameter
Load reserved parameters General General General General General
Save reserved parameters RSD RSD RSD
Delete reserved Admin
parameters
Lines Open screen General General General General General
configuration “Inlets_Outlets.grf”
Print Lines parameters General General General General General
Modify a line parameter RCP RCP RCP
Load line parameters General General General General General
Save line parameters RCP RCP RCP
Inhibition Modify Inhibition RSD RSD RSD
Simulation Enable | set manual value SIMUL

Operating Instructions Resolute® Chromatography Software

21



Operating Design

» To change the current access level, press [Ctrl] + [L] to open the login
information dialog box:
» Enterthe name: “ADMIN” for administrator, “SUPER1” (“SUPER2")
for supervisor or “OPERA1” (“OPERAZ2") for operator.
P Enterthe password: refer to the Resolute® unit manager.
p» Click on the [Login] button.

NOTICE

If the Resolute® Unit is already logged into under another name, it is
necessary to logout before logging in with the new name.

P Any user can change their password by clicking on the “change
password” button.

> A pop-up window will then open to create the new user password.

> Userwill be automatically logged out after a certain period if of inactivity
(no typing, no mouse motion).

> Awarning message is first displayed after a certain duration (user-defin-
able) indicating that automatic logout will occur after a certain duration
(also user-definable, in the screen security) if no action is taken.

2.6.2 Creating Users

Various usernames, each with its own password, can be added under a
group name. Changes can only be made if the device is logged in by an
administrator-level user.

The recommended and more secure method is to create users on the
Windows side and then synchronize them with iFix.

¥4 security.or [ @ sl
Logout Management :
[+ Automatic Logout Time before waming 560 s
Time before logout 600 s

[ Electronic Signature

»

Synchronize iFix users from

‘Windows iFix User Accounts

Windows UsTr Accounts ‘

1

Fig. 6: [Security] screen
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Procedure

P Inthe screen [Security], click on the [Windows User Accounts] button

(1).

> The [User Accounts] window opens.

1 » Click on the “Advanced” tab (1) and select [Advanced].
User Accounts X
Users  Advanced
Use the list below to grant or deny users access to your computer,
and to change passwords and other settings.
Users must enter a user name and password to use this computer.
Users for this computer:
User Name Group @
lS;ADM\N FSG-ADMIMISTRATORS; Users
&2 FtpTecs Users
&2 FtpUser Users
K} NovasepDev IFIXUSERS; Administrators
la;OPER,M FSG-OPERATORST; Users
&3 nprrad ESG-MNPERATOARSD: |lcare i
Add... Remove Properties
Password for NovasepDev
To change your password, press Ctrl-Alt-Del and select Change
Password.
Reset Password...
Cancel Aoply
Name Full Name Description || Actions P Inthe[Local Users and Groups] screen, click on “Users” (1) in the tree on
& Admin Users a .
# Administrator E—— the left-hand side of the screen.
A ASPNET ASP.NET Machine
& FdOUser FidOUser
#Guest
1

P Inthe “Action” drop-down, select “New User ...” (1).

File | Action | View  Help
R E: New User.. —— 1
Refresh
Export List...
New User e m— > The [New User] window is displayed.
e P Enter “XXXXX" as User name (where “XXXXX" is one name created in
e the iFix declaration user).
e Do not use spaces or special characters.
Description:
Enter “XXXXX" as Full name.
Password: Enter and confirm the password.
Confim password: Select options as desired or as per user account policy.

Click on [Create].
Repeat the process for other users to be created.
Click on [Close].

User must change password at next logon
[1 User cannot change password

[ Password never expires

[7] Account is disabled

[ b | [ Crzte |

VVVVYVYYVYY
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> The [Local Users and Groups] screen is displayed:

File Action View Help

| 2B XE = HE

& Local Users and Groups (Local) || Name Full Na..  Description Actions
- g‘e’s & ADMIN ADMIN Users -
& Groups 2. Administrator More Actio... »
| #4 Guest
& NovasepDev PCAdmin =
More Actio... »
[ JPCAdmin  PCAdm |
- Set Password...
All Tasks >
Delete |
Rename
| Properties I% 1
| Help

Opens the properties dialog box for the current selection.

Fig.7: [Local Users and Groups] screen

P Foreach user created, open “properties” (1).
P Inthe [Properties] window, click on the “Member Of” tab.
P Select [Add..] for the highlighted user.
Select Groups x| P Inthe following window, enter the appropriate group for the user and
Select this object type: va Ild ate.
|Gmups H Object Types... ‘
From this location:
[sCADAT |[ Locations... |
Enterthe object names to select {examples):
FSG-OPERATORST Check Names

> 5 predefined groups can be used in relation to the iFix user groups :
— FSG-OPERATORS1: Group Operators 1

— FSG-OPERATORSZ2 : Group Operators 2

— FSG-SUPERVISORS1 : Group Supervisors 1

— FSG-SUPERVISORS2 : Group Supervisors 1

— FSG-ADMINISTRATORS : Group Administrators

Each group corresponds to the required access level.

P Inthis window, click [OK].

General | Member Of  Profile

Member of:
M FSG-OPERATORS1
& Users

Changes to a user’s group membership

are not effective until the next time the

userlogs on.

‘ 0K || Cancel H Apply H Help
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System configuration

Lines configuration

wj= Advanced

Operating Design

The [Local Users and Groups] screen is displayed again.

In the “File” drop-down, select “Exit” to close the window.

In the screen [Security], click on the [Synchronize iFix users from Win-
dows] button.

> Users created, modified or deleted in Windows are synchronized in the
iFix security configuration.

VvV

2.7  SettingUp

Reserved parameter screens are only accessible to users logged in under
the administrator, supervisor (1 and 2), or operator (1 and 2) group levels.
Fields within these screens can only be modified by users in the administra-
tor or supervisor (1 and 2) group levels.

This menu lists the access to the various Setup screens (“Reserved parame-
ters”, “System configuration”, “Lines configuration”). It is accessed by click-

ing on the “Setup” button on the main screen.

2.7.1 Reserved Parameters

The reserved parameters contain all parameters that should not be modi-
fied at recipe level (e.g. sensor scale, regulation parameters).

In this section, all parameters are readable and editable. To modify a
reserved parameter, you must be logged in with a “supervisorl”,
“supervisor2” or “administrator” account.

5 Reseved Paametes gt —To sl

RESERVED PARAMETERS

Load save Print Refresh

CONFIGURATION

Module 1: Column
Module 2 Column
Module 3: Column
Module 4 Column
System 2 Module 5: Column
System 3 Module 6 Column

System 1

[A1am symchronization between systems 1 & 2
[12m synchwonization between systems 2 & 3
[Atam between systems 1 &3

£

i

Fig.8: [Reserved Parameters] screen (example)

The buttons accessible within this window are described in the table below:

Button Action
Configuration Setup system configuration
Scaling Setup min|maxvalues for sensors, pump flow rate

and UV signal and wavelength

Regulation Setup pump regulation parameters, pressure
drop conductivity and pH (PID regulator)

Alarms Setup alarm thresholds, and band and delay
values
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Button Action

Miscellaneous Setup bubble trap parameters (time to fill) and
back pressure regulators setpoints (only for
Resolute® Flowdrive MU).
Setup UPS parameters (Time before automatic
shutdown) only for Resolute® Flowdrive MU & SU,
and UV detector parameters (only for Resolute®
BioSC Pilot)

Load Load the last reserved parameter sheet recorded
from the PC onto the PLC.

Save Create a new reserved parameter sheet by record-
ing the modifications from the previous one.

Print Print a list of reserved parameters
Refresh Update the current sheet
Restore factory Restore factory parameters
NOTICE

Several set of parameters can be edited, saved and loaded independently
by using different files stored on the computer.

These parameters are set by Sartorius and are only likely to be changed
after maintenance work (change of a sensor). As an example, you can set
4-20 mA signals, warning and alarm level.

NOTICE
The values written in the sensors and actuators scaling window are only for
information and do not correspond to your device.

SR

0
[

[ 0
[ o
[ 0
[ 0

Fig.9: Temperature parameters

Sartorius has set threshold values during system qualification, which repre-
sent the system’s operating limits. The user may find it useful to adapt these
values to the process conditions (e.g. set up new pressure high limits to pre-
vent excessive pressure on a fragile stationary phase, or set up new tem-
perature low and high limits for a temperature-sensitive separation).

This window shows all the options available for the various units. Each
module has predefined options and each unit has its own set of options.

For each sensor (pressure and temperature), you can define a range within
which the values may fluctuate. Beyond this range, you can set a warning
zone. If the current value remains in this warning zone for a certain user-
defined duration (Delay value), a warning message will appear. Beyond this
warning zone, you can also define an alarm zone. If the current value
fluctuates within this zone, an alarm message is displayed and the unit is
put on pause.
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Please see example below:

Alarm zone

Warning zone

Working zone

Warning zone

Alarm zone

Fig. 10: Defining ranges

For example, with H-TT-13030:

If the current value is <10 °C for more than 3 s, a warning message appears.
If the current value is <10 °C for more than 5 s, an alarm message appears
and the unitis put on pause.

If the current value is >80 °C for more than 3 s, a warning message appears.
If the current value is >80 °C for more than 5's, an alarm message appears
and the unitis put on pause.

For the flowmeter, the warning band and the alarm threshold are expressed
as a percentage of signal, which corresponds to the 20 mA outlet. For exam-
ple, if the 20 mA in the “sensors & actuators scaling” window corresponds to
1L/h, inthe example above, +60% corresponds to +600 mL/h and +80%

to #800 mL/h.

Devanon Deiy
Conmcled vabe Oupae e o n——

Fig.11: Reserved parameters

Regulation loop parameters are defined as follows:

Parameter Description

KP Proportional constant of the PID regulator

Ti Integral constant of the PID regulator.

Td Clipping integral error. Integral error is limited to this value.

These parameters relate to the control of pump motor speed (for flow rate
regulation), the analogue valves (for gradient making), the control of col-
umn pressure drop management and the buffer preparation functionality.
They have been set by Sartorius during commissioning and should not be
changed. Only the buffer preparation parameters can be adjusted, depend-
ing on the buffer used.

Definition of the UV detector: This part is accessible in the Miscellaneous
section.

Operating Instructions Resolute® Chromatography Software 27



Operating Design

-AE-13010

Description

UV module 1

Integration time
Average

Sample frequency
Trace band width
Optical path length

50 ms
10

1 Hz
0 nm
S mm

Fig.12: UV detector settings

Settings are edited in the parameters of the first UV detector H-AE-13010:

UV detector =R =R
v UV detector
Al A2 A3 - Lamp On

AZ  coumsisz) | | 254000 | 280.000 | 320.000  (nm)

Al Channel 0 0.000 0.000 0.000 (AU) Reference Pl

1 Channel 1 0.000 0.000 0.000 (A HAE13010 All alarms disabled]

2 Channel 2 0.000 0.000 0.000 (AU} HAEZ2010 Integration time 15 ms
3 Channel 3 0.000 0.000 0.000 (AU) H-AE-33010 Average 10

4 Channel 4 0.000 0.000 0.000 (AU) HAE43010 Srrste s B

5 Channel 5 0.000 0.000 0.000 (AU) H-AES53010

Trace band width
5 Channel 6 0.000 0.000 0000 (AU) H-AE63010 20 B

Status :

System statuscode: 00000000000000000000000000000001
Hardware statuscode: 000000000000000000000017000000001

UV lamp operating hours: 0359:59:74
UV lamp cycle number: 1972

Fig. 13: UV detector parameters

2.7.2  Configurating the System

Procedure

P Before starting a recipe, or if using the device for the first time, select if
using a column or a membrane.

p Enterthe characteristics of the columns or membranes used in the

“Module configuration” section.
Type of equipment

l_‘]il {* Column (" Membrane

p Enterthe diameter and bed height values, and the software will calculate
column volume.

em_Configuration.grt

SYSTEM CONFIGURATION
SYSTEM _ ., SYSTEM2 __ SYSTEM3 _
Module ! ! !
i eanon ; i ; o i
i ! i ! i !
Alarm g [ 11 i 11 s 11
[ —— ! = ) = | 3. ! =l ! 3.
T wovuieT WODULE WODULES, oDULE | | (] MovuiEs | | T wobuiEe | |
' | mcc mce mce mee | | Baten | V| Baen |
i ! i ! i !
... s s courn il  coumn (0] coumn [
i ! i ! i !
i . i . i .
i . i . i .
i ! i . i .
. J [ i S emame i
Dlameter | 126 mm [ T8 mm [ 220 mm [ 254 mm [0 mm [ 100 mm
Bedheight | 80 mm 7 mm 75 mm 75 mm 50 mm 8 mm
Volume L L L L L L
for fodoaurne [ 000 mL 000 mL 000 mL 000 mL 000 mL 000 mL

Fig. 14: Column configuration

28 Operating Instructions Resolute® Chromatography Software



Operating Design

p Define the various columns (entering diameter and bed height values)
and define the overall chain configuration.

P Optional: Define the void volume for fractionation.

> The void volume is a reserved parameter for outlet action. In automatic
mode, when the outlet is triggered, the outlet valve opens once the trig-
gering conditions are met and the void volume has been measured by
the column volume counter.

> MCC column modules are automatically linked so that loading is
performed in series.

p Click on the first column of the MCC system to choose which collect
valve will be used for transfer to the other system (if any):

SYSTEM CONFIGURATION

ST _ ... _._._._._._._.__._.  ssmEMz_  S(TEM3 ___
Module i i i
configuration i ! i ! i !
i | ! i ! i !
Alarm ; I I I 1 ! i ! i i
configuration \E 1 C 1 — — - \E 1.
] oo T WODULEZ MoD{ ] vovuEe [ |
MGG MCC MG " Batch |
I I .
i | column Column Colu l:‘ Module 1 i | coumn [ 1
| | I
I - I .
L : . : Tpeof et [T @ o Coerue | :
! [ —
I I .
I I 1
g, | Collect vah mber for transfert 10 - P il
Diameter 126 mm 181 mm 27 gm 100 mm
Bedheight | 80  mm 7 mm 7 H ®  mm
Volume L L oK s L
Void volume s
for froivolume 000 mL 000 mL 0( H 000 mL
8
s
10

Fig. 15: Module configuration

> Apart from the MCC column, system chaining from MCC system to
Batch or from Batch to Batch is performed from one outlet to transfer
valve H-AV-Y3220 (“Y” corresponding to the column number).

» Click on each column of the batch systems (up to 2) to configure the
inlet and collect valve.

SYSTEM CONFIGURATION

configuration

configuration

o L 1 n
+ | mobuLET MODULE 2. + | moduLEs
mee mce . | Batch

Column Column Column

Typeof aupment [T Goomn ¢ vemorane

Configuration Valve H-AV-53220 Transfert from MCC v

Collect valve number for transfert

Bedheight | 5 mm
Volume L
Void volume
for fractionation | 000 mL 000 mL

Fig. 16: Module configuration (Module 5)

These settings are also configurable in the recipe editor when creating a
new sequence in automatic mode (see chapter ,2.8.3 Automatic Mode:
Creating a Sequence”, page 44). The outlet dedicated for the transfer
must be defined by the user prior to set the recipe.

System configuration also gives access to the alarm configuration section,
where you can define the alarm synchronization between the various
systems:
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SYSTEM CONFIGURATION

o II:ITI[ -:I"HJ':J. T I_ : ms 162

[ Alarm synchronization between systems 2 & 3
[ Alarm synchronization between systems 183

Fig.17: Alarm configuration

Resolute® Unit can include up to 3 systems. Most of the alarms are dedicat-
ed to one system. This synchronisation allows for stopping a system if an
alarm from another system is triggered.

2.7.3  Lines Configuration

This section covers the configuration of gradient-In line dilution for the
control of:

— Conductivity
— Concentration

The adjustment of pH, conductivity and concentration or buffer preparation
uses a maximum of 4 pumps:

— 1% pump: buffer

— 2" pump: acid or base solution

— 3" pump: conductivity solution

— 4" pump: dilution solution (usually water)

P Inthe[Inlets|Outlets Line Configuration] screen, the user can rename
the inlet and outlet lines corresponding to their product. To do this,
double click on the description column:

Ee=)

[ Lines_configuration.grf

INLETS / OUTLETS LINE CONFIGURATION
EEE
Module 5

Description {m/om)

Ratio value for

e Coefficients pH curve : partion 1

(moliL)

wim2 A e F T

point 1

[l CECLES 0| Exponential
2| Mec inler2 0| Exponential [ [} 0 o 0

Change text

2[MCC inlet 4
S|mcc nles MCC: Description of inlet 1
6|mcc nlere
7|MCC Inlet 7 | Buffer
8|mcC nlets

| Details << oK Cancel

Detais
Description:

lines_configuration.texioox_parameter.caption
Description

1| Wodule 1 inter-moaule MCC

2| mec outler

3|MCC Outler 2

3|mce Outlet 3

5| meC Outlet 4

Comment:

Ouletine |l 1ice ouler s

7|mec outlers
8| MCC Outlet 7
s|mcc outlers

10| mce outler 9

Fig.18: Inlets | outlets line configuration
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In-line adjustment or buffer preparation needs some data to be pro-
grammed into the software beforehand. To learn how to generate these
data, please refer to the “pH-conductivity adjustment protocol”.

The next section explains how the user can program the application in the
Resolute® Chromatography Software.

P Start a buffer preparation or in-line adjustment is a two-step process.
p First, the “Line Configuration” table must be filled in.
P Second, buffer preparation is programmed in the “pumping” action in
the recipe editor (see chapter ,2.8.3 Automatic Mode: Creating a Se-
quence”, page 44).

Line Configuration table:

W0 Lines._configuration grf [ & [=]
INLETS / OUTLETS LINE CONFIGURATION

EEE
Module 5 | Module 6

Description

Ratio value for
equivalence points

(ms/cm) ‘mal/L) during pH
(ms/em) (melrL) e

b2 A e S

MGG infet 1
2| MCC inlet 2
3| MeC inler 3
\ietline |_3|MCC Inlet 4
5| MCC Inlet 5

6| MCC inle 6
7| MCC nler 7
[ g[mcciniets

0 Exponential
0 Exponential
0 Exponential
0 Exponential
0 Exponential
0 Exponential
0 Exponential
0 Exponential

Description
Mogule 1 Inter-mogule MGG
MCC Outlet 1
MG Outlet 2
MGG Outler 3
MG Outlet 4
MG Outlet §

MCC Outlet &
MCC Outlet 7
MOC Outle &
MCC Outler

Fig.19: Inlets | outlets line configuration

» Inthe “Buffer” line, initial values of the buffer solution must be entered

for conductivity, pH and concentration.

In the “Conductivity Solution” line, the initial conductivity value of the

conductivity solution must be entered.

In the “Water” line, no value is required.

Select the type of pH curve (with a phmetric dosage) between “Multi-

ple”, “Polynomial”, “Exponential” and “Power” (see picture below).

Then, enter the initial pH value of the buffer during the phmetric dosage.

For pH curve type “Multiple”, also enter the ratio values for equivalence

points that divide the pH curve of the phmetric dosage into 3 sections.

P Finally, enter the coefficients of pH curve (for portions 1, 2 and 3 if the
pH curve type is “Multiple”; and for portion 1 if the pH curve type is

i

“Polynomial”, “Power” or “Exponential”).

vy Vv

v

© Lines_configurstion.rt [-o- &[]

0 0 RATIO
D& =] B3 s D:\Data\RCC\Inlet_Outlets\Empty configuration.cfg

Module 5 | Module &

inletpH | Ratio value for
Type of pH |value equivalence points
curve | during pH

dosing point2  |A B ¢ > - - N . . - - - 5 -

Coeffcients pH curve - portion 1 Coefficients pH curve : portion 2 c::f‘f::"e;;s pH curve

point 1

Exensniial

Multple: s
Exponential

S avws oz 25% [ T T 5]

Exponential
Exponential
Exponential
Exponential
Exponential

inlet line.

w‘\l‘m m‘b‘w ol

Description
Module 1 Inter-module MCC
MCC Outlet 1
MCC Outlet 2
MCC Outlet 3
MCC Outler 4
MCC Outlet 5
MCC Outlet 6
MCC Outler7
MCC Outlet 8
MCC Outlet 9

Outlet line

‘a‘m‘u‘m‘m‘a‘u‘n‘A
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Maintenance

Manual

~  Automatic

p Click on [Save] to save the table.
p Data can then be loaded by clicking on [Load].

NOTICE

The user can fill in only the lines needed for buffer preparation (e.g. “buf-
fer” line, “pH solution” line and “water” line for a buffer preparation with
pH and concentration regulation).

2.8  Modes of Operation

P Onceyou have set up the various process parts for your separation, you
can start defining the recipe and its associated parameters.

Resolute® Unit offers 3 modes of operation (with some interlocks allowing

for safe operation):

— Maintenance mode, where all actions are ordered “manually” from the
user interface (no recipe) for each individual element.

— Manual mode, where the process can be run “manually” from the user
interface with elemental function actions. The pump flow can be
regulated apart from a recipe.

— Automatic mode, where the process is run from a recipe. Depending on
the user access level, it may or may not be possible to edit parameters
while running the recipe.

» When the mode of operation is idle, the user can change the Resolute®
Unit mode by clicking on this button.

Maintenance

STOP
Maintenance

Maintenance
STOP

= OVERVIEW PROCESS ALARMS HISTORICAL SARTORILS

p The user can then choose between 3 available modes:
— Maintenance
— Manual
— Automatic

p» Click on the chosen mode to enter.

> Inthe example above, the automatic mode has been selected. The mode
is then displayed on the upper part of the monitor screen in the “Mode”
window.

= OVERVIEW PROCESS ALARMS HISTORICAL SARTORILS

» From the upper part of the screen, you also access other information
such as:
— Mode (maintenance, manual or automatic)
— Current cycle (not available in maintenance mode)
— Current time (not available in maintenance mode)
— Current volume (not available in maintenance mode)
— Number of the cycles (not available in maintenance mode)
— Name of the recipe
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2.8.1 Maintenance Mode
This mode can be used to:

— Carry out maintenance | calibration | troubleshooting tests.
— Flush the device before a new production run.
— Calibrate the valves or run the device manually.

The various elements (pumps, valves, detectors) are controlled individually.

/A WARNING

Maintenance mode is for maintenance work only and should not be used
for regular separation operations.

This mode also covers alarm management and alarm inhibition capacity.

In this mode, parts can be manually actuated by clicking on their respective
icons. Clicking on the symbol of H-P-3100 pump will give you access to de-
tailed commands such as: Run | Stop, flowrate set point, switching a valve.

The automatic valves on the Resolute® Unit can be rotated from the
Process-P&ID screen using Maintenance Mode. Move the mouse to
the desired valve and left-click to rotate the valve. After a few seconds,
the screen updates to reflect the new valve status.

/A WARNING

Pumps cannot be started if valves are not open on both sides (suction line
and discharge line).

If the flow path is not defined, the pump appears with a padlock symbol.

Operating Instructions Resolute® Chromatography Software 33



Operating Design

2.8.1.1 Pump Pop-Ups

p Click on the pump to open the following window:
» Torun|stop the pump.
P Access to running time.

To run|stop the pump Access to running time

p Clicking on “PID” to open regulation parameters.

Regulation Pop-Ups

Setpoint

Process Value

The 3 buttons (framed in teal on the screenshot above) are explained on the
following pages.
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Display current process value H Access PID parameters

Display flowmeter parameters

o5 { 4R

Fig.20: Button explanations
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Item Function

S Click on this virtual switch to start or stop the
‘ pump.

W] 00 -]

| DISABLE
sp| 3000 MANUAL
3000 v| auto

This box allows you to enable or disable pump
flow regulation control.

Auto: you define a flowrate setpoint (the
device, with the PID parameters, will
automatically control the targeted flowrate
setpoint).

Manual: you define a percentage setpoint
corresponding to the flowmeter range.
Disable: stop the regulation.

Minimal flowrate | 5000 i
Maximal flowrate | 10000 U

 Pump MCCinkt s

H-P-3100
Pump MCC il 1
Setpoint| 000 I

) Stop

W

Minimal flowrate | 000 Uh
| Maximalflowrate | 10000 th |

When the pump is started and regulation is dis-
abled, the operator must set minimal and maxi-
mal flowrate values: the pump will then work at
a constant speed and minimum flowrate.
When regulation is enabled, the operator must
enter a setpoint value: the regulation loop will
then automatically adjust the VFD speed in or-
der to maintain a stable flow (as per flowmeter
measurement).

5 pump MCC it (=
H-P-3100
Pump MCC inlet 1
[ s
Sepoim] om0 | OB

o 5w NGO
L Maximal flowrate | 10000  Wh

In all modes, the operator can set a setpoint
percentage. This percentage defines the fre-
quency of the pump variator.

—PID parameters.
Kp| o020
Ti[ 000 s
Tdl 000 s

Warning Dew +/-[ 08
MarmDevel| 1000 %

Delay befors waming [ 10
Delay beforsalamn | 10 s

5

Al dlarms dsabled [

These are the parameters for pump regulation.
These are the same those displayed on the
main menu when clicking on the “reserved pa-
rameters” button.

It is possible to disable all regulation alarms.

/A WARNING

Pumps cannot be started if valves are not open on both sides (suction line

and discharge line).
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2.8.1.2 Instrument Pop-Ups

For each process value on the synoptic, you have the possibility to display a
window showing current values. An example is given below with pressure
transmitter H-PT-13140. These windows are pre-sized and cannot be
resized.

The window offers visual access to information that can be useful to the
operator:

— Current time on the abscissa
— Current value (in this example, pressure before column).
— Each time awarning or an alarm occurs, a red cross appears.

For example:

%24 Pressure upstream module 1 = @ ==

v Plessl!lﬂl-llgr:‘r’ngdu\el ’_,Tj Param:gﬁ Highthreshold| 900  bar
Highthreshold| 600  bar
Lowthreshold| 100 bar

Low Low threshold ’D—D bar

100,00 = === === === n= == < mmmen e e

75.00~
50,00~ Delay before warning 10 s
Delay before alarm 10 5
YT U S S SR S S All alarms disabled [
T ™ b Maximum value| 1000 bar
l|- o Minimum value 0.0 bar

Fig.21: Pressure upstream module alarm (example)
In this case a Hi alarm occurred, corresponding to a warning message.

You can checkvisually if the current value is within the orange band (i.e. the
operating range). If, for some reasons, the current value goes over and in-
side the orange band, then after a certain duration as set in the “Delay be-
fore warning” parameter, a warning message appears and a red cross is
displayed.

If the current value rises again into the red band, an alarm message appears
and a red cross is also displayed in “HIHI alarm” (see next window screen
grab). The unit is then either paused or stopped, depending on the type of
alarm. A similar principle applies with the “LO” and “LOLO" alarms when the
current value decreases from its setpoint.

On the “Process” view, you can also see the alarm pop-up on the compo-
nent symbol.
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p Clicking on the UV detector symbol (H-AE-1310) displays a control
window: UV real time signal and UV slope on the left, parameters and
running time on the right.

On the other modules (depending on the number of modules), UV signal
real time, UV slope and Autozero function are available.

280.0 7

Fig.22: UV parameters
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Item Function
ﬁ g % prm This part of the window is dedicated to the re-
al-time curve of UV absorbance and the UV
ﬁ L slope graph.
AN .. You can display up to three signals on the
; =£LJ A AT graph by clicking on the relevant check box.
= T i You can change the ordinate axis by selecting
A Pt A the Autoscale button. You can also define a
UV l\l! I signal range in the parameters.
v UV domnawea o
e
" I~ Signal3: 20000  Slope: -0.0000D/min n‘_'vafi.ergm:’i nm ==

UV remote control parameters are shown here:

— Wavelength: the user can enter the
requested wavelength here, except for
Resolute® Flowdrive Multi-Use and
Single-Use devices, where the wavelengths
are fixed by the component itself.

— UVsignal and UV slope: real-time value
(raw UV absorbance) are displayed in AU
and AU/min.

— Autozero: clicking on this button triggers
an “Autozero” on UV transmitter: current
output is reset to 0.00. Not available in
automatic mode, it is set in the recipe.

e e Parameters and running time:
N —— — Parameters: integration time, average,

Trace band wicth| 40 nm

: sample frequency, trace band width are

0o80000800000T | displayed in the “Miscellaneous” section of
reserved parameters

— Maxand Mini signal and wavelength for
alarm control

— Reset running time

2.8.2 Manual Mode

This mode is used for separation work where the user manually defines and
sequences the steps as required. It is appropriate for development work or
short production runs.

This mode should be used in conjunction with graphics displaying the most
significant values.

Elements (pumps, valves, detectors) are controlled individually. You can
click on the valve icons. Safety interlocks are provided (one collect valve
open at atime, pump run only if one inlet line is open,...). The pump starts
when you request to start a step or an elution (gradient) step.

Alarm management and alarm inhibition are provided.
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P To control the unit, display the simple view of the Process state bar. You
can configure any of the modules (up to 6) by clicking on the arrow.

Automatic . Cycle counters : 0.00 min
SToP Recipe : 1/999999[ <]
Automatic 0.00 min
sipe : /999999
STOP Recipe : 1/999999 Iz‘ 0.00 min @ ADMINISTRATORS
Automatic - 0.00 min AdsArTORIUS
STOP Reclpe: o9 [K][ 3] 0.00 min .
—_— OVERVIEW PROCESS ALARMS HISTORICAL SARTORILS
- Cycle counters : 0.00L  Stepcounters: 0.00min 0.00L 0.00 CV Switch to simple view
i P Switch to simple view |
u --- 0.00L/h Pres . - o
MCGInlet 1 ] Change tag displaying
RO @ -1.0bar > > X 0.0 bar 0.0bar 0.0 bar 0.0par
=<1 o0ms/er[PID] 0.0ms/em
o --- 0.00UR
MCClnlet2 |- @ <] 0.00p [PID] 0.00pH
=LdEr v Module 5
=< <> 24.8°C 1357
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NOTICE

Firstly, check that the power supply is on position “ON" (except for
Resolute® Flowdrive Muti-Use and Single-Use units) and that devices
are running in “Manual” mode.

Procedure

To configure the device, follow this procedure:

» Control panel: Inlets

P Select up to 4 inlets with the expected composition.

p Control panel: Flow Path

p Select up to 4 inlets with the expected composition.

] ]

Off-Line Module
Unmanaged 4
0.00Lh : : H
[ Bypsssed o
0.0MVimin -0 bar

~0.0bar ~0.0ba
0.0ms/en[PD] 0.0mS/em
000k H oo None
. 0.0008U
200 10.000aU
0.0bar 0.000aU

By-passed

NOTICE

Regulation parameters are available via PID buttons.

The “Autozero” function is also accessible in Manual mode.

Operating Instructions Resolute® Chromatography Software




Collection valves - Module 4

Module 1 Outlet 1 |

Module 1 Outlet 2

Module 1 Outlet 3

Module 1 Outlet 4

Column 4 - Outlet line 5

Column 4 - Outlet line 6

Column 4 - Outlet line 7

Column 4 - Outlet line 8

Column 4 - Outlet line &

Column 4 - Outlet line 10

[Infet 1

[Inlet 2

[None

[None

@Flovrate

Total flowrate

B
o0 =
E
B

|
o Start [~ Start Graphics Record

Gradientduration| 000 _jmin - | stop |

Operating Design

p Control panel: Outlets

P Select an outlet for the device before starting pumps.
p For MCC configuration, you must select the outlet chained with the
next inlet module.

P Control Panel: Flow Rate Configuration

p Below the inlet configuration, the user sets the conditions for an
elution step:
— Composition inlets
— Total flowrate
— Gradient length (in time, volume or CV)

Once composition, gradient duration and total flowrate are set, the
gradient or elution (1:1 dilution rate) can be started.

Click on “Start” to initiate a step | isocratic dilution (or gradient). In this
example, the automation control software will start a step consisting of
50% buffer (line 1 H-P-3100) and 50% water (line 2 “Dilution pump rate”
H-P-3200) at a flow rate of 2.5 L/h during 10 min.

Composition

line 1 A

Setpoint | _
line 1

r

[ e et 2

rt time
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Pumping settings - Module 1

P If the user sets 30% on line 1 (the software will automatically calculate

%}:n:et; j: :: : the dilution pump rate and dilution rate), and sets a duration of 10 min,
Nane ] clicking on “Next” initiates a linear gradient. The gradient is calculated
one C between current composition (50%) and end composition (70%) within

@Flowrate  Ospeed

Totalflowrate| 250 [h | Start Graphics Record
Gradient duration| 1000 mn -+ | Stop |

the set duration (10 min). In this example, start to enter the end compo-
sition for line 1 (70%), then set the time increment to 10 min. Flow rate
can also be changed in a similar manner.

Composition
line 1 A

Setpoint | _
line 1 at Start

[

Setpoint |
line 1 at Next

v

»
time

Start Nex_ Duraon ™

Pumping settings - Module 1 p Clickon “Hold” to freeze the gradient process. The elution process will
MCC Inlet 1 -] 300 = . . s
g}m s j — continue to run using the composition value that was reached at the
None El time of pressing the “Hold” command.
‘N{me j
Qe @er== Composition
Totalflowrate| 250 [ - | [JEEEI I s cresnics Recora line 1 "
Gradient duration| 1000 frin - | stop
Selpoint |____ o M
lie 1 at Start . i
Setpoint | __ 0. oo L
line 1 at Mext K * H i
: : : : >
Start Mewt  Durafion time
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Pumping settings - Module 1 p Click on “Resume” to restart the gradient process. The process will re-
Inlet 1 - 300 & . L. .
%:m;z j: — sume starting from the composition value that was reached at the time
None -] of pressing the “Hold” command and progressing to the initial setpoint. If
Pone = the user clicks on the “Next” button instead of the “Resume” button at
?::::im%w_j vot |1 e e that time, another gradient will be initiated between the current compo-
Gradientdunation| 1000 fmn | sop | | Fesume sition value and the end composition for the full duration as defined in
time step.
Composition
line 1 A
Setpoint |__ __
line 1 at Start

:

line 1 at Next

Y

Ll
!
Setpoint | _ _ _ _:_ __ _ __ o ______ ‘ ______ :T______-.J
j
!
L
1
1

1
.
1
.
i
[ []
Start Next Durafion 1 > time
1
1

Hold Resume

P To abort orend the step, click on “Stop”.

Composition
line 1 A

Setpoint |____ é ‘L-
line 1 ! !
L} I
1 1
] i
' |
L} |
1 1
] i
' |
] i
' |
Ll I
1 1
Ll I
' |

' | >
) 1

Start Stop time

aeoheread P Clickon “Start Graphics Record” to start and display the graphics
module (see chapter ,2.10 Graphics”, page 72).
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2.8.3  Automatic Mode: Creating a Sequence

A sequence is made up of one or several recipes. This section describes the
key steps for running a sequence. Before creating a sequence, you must
create a recipe in which you will define all its actions and parameters, which
will make up the recipe for your separation.

2.8.3.1 Creating a Recipe

Resolute® BioSC comprises up to 3 systems. One system is eithera MCC
system or a batch system (For example, a Resolute BioSC could contain one
MCC system and two batch systems.).

To create a recipe, two modes are available: “custom configuration” or “cycle
configuration”.

For a Batch system, recipe creation can only be made in “custom configura-
tion” mode.

NOTE

Resolute® Flowdrive MU & SU are considered as Batch system.

For MCC system, both “custom configuration” and “cycle configuration”
modes are available.

Description of Modes

— Acustom configuration recipe is the standard way of programming a
batch process. The recipe manages only one column. As an example,
the chaining of 3 batch processes can be performed by programming
3 custom configuration recipes on the 3 column modules.

— Acycle configuration recipe is used for programming a multi column
process. This recipe is available for column modules in the MCC system
and manages all columns in the system. The recipe is made of blocks
(Load, Wash, Elution...) organized chronologically and entered in the
same way as for a batch recipe.

In the case of S-MCC, additional parameters are necessary compared with
a traditional batch recipe. The recipe parameters and notably the Loading
volume can be determined by Resolute® BioSC Predict software.
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Example with cycle configuration for MCC system and custom configura-
tion for batch systems:

e
5]
‘E
i
(s
D
(=
i
=
=y
£l
(5
i
i
i
[
it
i
[
=2
)

|ECREERRREEERREERAREATR

Custom Configuration

% P To open the recipe editing window, the user must select the
“Recipe editor” on the left hand side of the screen:

P To open a new recipe (1) with mode selection “Custom configuration”
or “Cycle configuration”.

P To load a previously defined recipe (2).

P To save the recipe table as currently defined (3).

P To load the current recipe into the PLC (4).

3 4 > The window “Recipe editor” opens.
I I
| |

> When opening a new recipe, the following window appears (only for
units with at least 1 MCC system).
P Select “Custom configuration”.
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> As explained above, a block is a set of predefined instructions.
» When you double click on a line in the recipe editor (e.g.line 101 on
previous page), you open the settings for that block:

Properties block 101
Mw::;:p;tlr‘:k 101
1 [ [ e ]
3 2 Edit — 4
Trggerng condton to start e ‘
T Detail
3 —_—
[ e ]
Pos. Description
1 Block Activation
2 Some warning | help messages may be displayed
on the bottom left of the window
3 Triggers
4 Actions List

P Before creating your block, enter a description.

The window is divided into 3 parts:

— Block Activation
— Triggers
— Actions

Block Activation

In this part you can choose to disable the current block or disable it only
during the first cycle. In most cases, the block will be considered as
“Enabled”.
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You can select a trigger to start the block and another trigger to stop the pumping action. The following table lists the
various combinations of events, trigger types and associated parameters.

Triggers Description

None Selecting this action will erase the selected line.

Time Some actions and blocks may be started or ended using the “Time” trigger.

As start of block, the triggeris called “Time” and as end of block the triggeris
called “Duration”. The block will last as long as the duration setpoint is not reached
(based on block time counter). The action will start when the time counter setpoint
is reached.

Volume This action allows for working in volume units. The volume displayed is taken di-
rectly from the flowmeter, taking time and flow rate into account. All actions will be
triggered as soon as the defined volume is equal to the current cycle volume.

Block trigger Block start-up is conditioned upon the situation of another block. Block triggers

can refer to a block which is not on the same recipe table (i.e. not on the same
system). Three triggers are available:

Block start + time

Block starts when a certain time duration has passed after the related block
start-up.

Block start + volume

Block starts when a certain volume has passed through the system after the
related block start-up.

Previous block completed

Block starts after the end of the previous block.

Air detection

Action will last as long as there is no air detected at the pump inlet lines. The block
will start when air is detected at the pump inlet lines.

UV signal

Action will last as long as UV signal has not reached the setpoint. The block will
start when UV signal has reached the setpoint.

UV signal setpoint may be specified as 2 or < compared to a certain value:

— > X means the step will start or end as soon as UV signal becomes superior or
equal to X.

— < X'means the step will start or end as soon as UV signal becomes strictly inferior
toX

Time &/or air detection

This trigger is performed by combining 2 triggers. The block will last as long as the
time duration setpoint is not reached or while no air is detected. The action will
start when the time duration setpoint is reached or while air is detected.

One of the 2 conditions will trigger the end of the block or the start of the action.

Volume &/or air detection

This trigger is performed by combining 2 triggers. The block will last as long as the
volume pumped through the system has not reached the setpoint or while no air is
detected. The action will start when the volume pumped through the system has
reached the setpoint or while air is detected. One of the 2 conditions will trigger
the end of the block or the start of the action.
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Triggers Description

Time & UV signal This trigger is performed by combining two triggers. The action will last as long as
time duration and UV signal have not both reached the setpoints. The block will
start when time duration and UV signal have both reached the setpoints. Both
conditions have to be reached.

UV signal setpoint may be specified as = or < compared to a certain value:
— =X means the step will start as soon as UV signal becomes superior or
equal to X.
— < Xmeans the step will start as soon as UV signal becomes strictly inferior to X.

Example 1: Time =Tc; UV signal 2 Uvc

UV signal UV signal
A A
T Time T » Time
Volume & UV signal Action will last as long as the volume pumped through the system and the UV

signal have not both reached the setpoints. The block will start when the volume
pumped through the system and the UV signal have both reached the setpoints.
Both conditions must be reached.

UV signal setpoint may be specified as = or < compared to a certain value:

— =X means the step will start or end as soon as UV signal becomes superior or
equal to X.

— <X means the step will start or end as soon as UV signal becomes strictly
inferior to X.

Example 1: Volume =Vc; UV signal = UVc

UV signal UV signal
I

— = Volume — - »  Volume
e T ve T

Block start Block end Block start Block end
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Triggers

Description

Time & (UV signal or slope)

Action will last as long as time duration setpoint and UV signal or UV signal slope
have not reached the setpoints. The block will start when time duration setpoint
and UV signal or UV signal slope have reached the setpoints. Both set of condi-
tions (time & UV signal) or (time & slope) must be reached at the same time.

UV signal setpoint may be specified as = or < compared to a certain value:

— =X means the step will start or end as soon as UV signal becomes superior or
equal to X.

— <Xmeans the step will start or end as soon as UV signal becomes strictly
inferior to X.

Example: Time =Tc; UV 2 Uvc or Slope 2 Sc

UV signal Slope UV signal

U Ve

S/

Block end

Time

Block start Block start Block end

Time & (UV signal and slope)

This trigger is performed by combining 2 triggers. The block will last as long as time
duration setpoint and the UV signal and the UV signal slope have not reached the
setpoints. The action will start when time duration setpoint and the UV signal and
the UV signal slope have reached the setpoints. The 3 conditions have to be
reached at the same time.

UV signal setpoint may be specified as 2 or < at a certain value. It is implicit that if

the setpoint is specified as:

— =X means the step will start or end as soon as UV signal becomes greater than
orequal to X.

— <X means the step will start or end as soon as UV signal becomes strictly less
than X.

Volume & (UV signal or
slope)

This trigger is performed by combining 2 triggers. The block will last as long as the
volume pumped through the system and UV signal or UV signal slope have not
reached the setpoints. The action will start when the volume pumped through the
system and UV signal or UV signal slope have reached the setpoints. Both set of
conditions (volume & UV signal) or (volme & slope) have to be reached at the same
time.

UV signal setpoint may be specified as = or < at a certain value. It is implicit that if

the setpoint is specified as:

— =X means the step will start or end as soon as the UV signal becomes greater
than orequal to X.

— <X means the step will start or end as soon as the UV signal becomes strictly
less than X.
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Triggers

Description

Volume & (UV signal and
slope)

This trigger is performed by combining 2 triggers. The block will last as long as the
volume pumped through the system and UV signal and UV signal slope have not
reached the setpoints. The action will start when the volume pumped through the
system and UV signal and UV signal slope have reached the setpoints. The 3 con-
ditions have to be reached at the same time.

UV signal setpoint may be specified as = or < at a certain value. It is implicit that if

the setpoint is specified as:

— 2 Xmeans the step will start or end as soon as the UV signal becomes greater
than orequal to X.

— <X means the step will start or end as soon as the UV signal becomes strictly
less than X.

Time & pH

This trigger combines two triggers. The action will last as long as time duration and
pH signal have not reached the setpoints at the same time. The block will start
when time duration and pH signal have both reached the setpoints. Both condi-
tions must be reached.

pH signal setpoint may be specified as = or < compared to a certain value:

— 2 Xmeans the step will start or end as soon as the pH signal becomes greater
than orequal to X.

— <X means the step will start or end as soon as the pH signal becomes strictly
less than X.

Volume & pH

This trigger is performed by combining 2 triggers. The block will last as long as the
volume pumped through the system and pH signal have not reached the setpoints
at the same time. The action will start when the volume pumped through the sys-
tem and pH signal have reached the setpoints at the same time. Both conditions
have to be reached.

pH signal setpoint may be specified as > or < at a certain value. It is implicit that if

the setpoint is specified as:

— =X means the step will start or end as soon as the pH signal becomes greater
than orequal to X.

— < Xmeans the step will start or end as soon as the pH signal becomes strictly
less than X.

Time & conductivity

This trigger is performed by combining two triggers. The block will last as long as
time duration and conductivity signal have not reached the setpoints at the same
time. The action will start when time duration and conductivity signal have reached
the setpoints at the same time. Both conditions have to be reached.

Conductivity signal setpoint may be specified as 2 or < at a certain value. It is im-

plicit that if the setpoint is specified as:

— =X means the step will start or end as soon as the conductivity signal becomes
greater than orequal to X.

— < Xmeans the step will start or end as soon as the conductivity signal becomes
strictly less than X.
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Triggers Description

Volume & conductivity This trigger combines two triggers. The action will last as long as the volume
pumped through the system and conductivity signal have not reached the
setpoints at the same time. The block will start when the volume pumped
through the system and conductivity signal have both reached the setpoints.
Both conditions must be reached.

Conductivity signal setpoint may be specified as = or < compared to a certain val-

ue:
— =X means the step will start or end as soon as conductivity signal becomes

superior or equal to X.
— < Xthat mean the step will start or end as soon as conductivity signal becomes

strictly inferior to X.

Time & pH & Conductivity This trigger combines three triggers. The action will last as long as time duration
and conductivity signal & pH signal have not reached the setpoints at the same
time. The block will start when time duration and conductivity signal & pH signal
have all reached the setpoints. The 3 conditions must be reached.

Conductivity signal setpoint may be specified as 2 or < compared to a certain val-
ue:
— =X means the step will start or end as soon as conductivity signal becomes

superior or equal to X.
— <X means the step will start or end as soon as conductivity signal becomes

strictly inferior to X.

pH signal setpoint may be specified as 2 or < compared to a certain value:
— =X means the step will start or end as soon as pH signal becomes superior or

equal to X.
— <X means the step will start or end as soon as pH signal becomes strictly
inferior to X.
pH Conductivity pH Conductivity
A

—— Conductivity [ — Conductivity
—— pH |

pHe ? Cc

. :\‘ Ce pHe
— : »  Time : » Time
Te T Te T
Block start Block end Block start Block end
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Triggers

Description

Volume & pH and
conductivity

This trigger is performed by combining 2 triggers. The block will last as long as the
volume passed through the system and conductivity signal & pH signal have not
reached the setpoints at the same time. The action will start when the volume
passed through the system and conductivity signal & pH signal have reached the
setpoints at the same time. The 3 conditions have to be reached.

Conductivity signal setpoint may be specified as > or < at a certain value. It is im-

plicit that if the setpoint is specified as:

— 2 Xmeans the step will start or end as soon as the conductivity signal becomes
greater than orequal to X.

— <X means the step will start or end as soon as the conductivity signal becomes
strictly less than X.

pH signal setpoint may be specified as = or < at a certain value. It is implicit that if

the setpoint is specified as:

— =X means the step will end as soon as the pH signal becomes greater than or
equal to X.

— <Xmeans the step will start or end as soon as the pH signal becomes less than X.

pH Conductivity pH Conductivity
A A

—— Conductivity i ™ —— Conduciivity

—— pH [ —— pH

A Co pHc

Volume

i : Volume
Ve T Ve T

Block start Block end Block start Block end

Time & External request

The action or block start or end is related to an external request and a time dura-
tion. The external request is a hardware signal, digital input, sent by another de-
vice. The external request can come from a weighting device, an external detector
or another biopharma device.

One digital input (= one external request) per column module and another one on
the main Resolute® unit.

Time & Block & Block

This trigger combines 2 triggers. The block starts when a certain time duration has
passed after the related block start-up and another block has been started.

Time & MCC outlet volumes

The block will last as long as time duration and fixed outlet volume counter of the
MCC system is reached.

Time/volume & Pressure
drop of column

This trigger is performed by combining 2 triggers. Action will last as long as pres-

sure drop of column has not reached the setpoint. The block will start when pres-

sure drop of column has reached the setpoint.

Pressure drop of column setpoint may be specified as = or < compared to a certain

value:

— =X means the step will start or end as soon as the pressure drop of the column
becomes greater than or equal to X.

— < Xmeans the step will start or end as soon as the pressure drop of the column
becomes strictly less than X.
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Triggers

Description

Time/Volume & UV Max
peak

Some actions and blocks may be started or ended using the “UV max peak” trig-
ger. The block will last while UV signal has not reach the setpoint. The action will
start when UV signal has reached the setpoint.

UV signal setpoint may be specified as 2 or < at a certain value in % of the maxi-
mum UV signal reached during the process. It is implicit that if the setpoint is
specified as:

> X means the step will start or end as soon as the UV signal becomes greater than
orequal to X.

< Xmeans the step will start or end as soon as the UV signal becomes strictly less
than X.

The maximum value of the UV signal reach during the process is a value obtained
by screening continuously the UV signal and store it when the current value is
above (data buffer).

The action “reset max peak value” allows to reset to “0” AU the stored value. The
stored value is reset to “0” if the cycle is reset or when the recipe switches to the
next cycle. The value stored in the data buffer must be displayed in the synoptic
dynamically.

Trigger combination of the “UV Max peak” trigger is possible with time and volume
as for “UV signal” trigger.

UV signal

X2

X3

X1

T : +» Time

In the illustration above:

X1is the UV value stored in the buffer when action “reset max peak value” is per-
formed

X2 is the UV value stored in the buffer when the UV signal reaches its maximum
X3is the UV setpoint value set in % of the maximum UV signal (X2) and used as a
trigger for actions
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Actions List

Actions List: Up to 5 actions can be added at the block. Each action begins
at the same time and they have their own properties. The table below de-
scribes the actions in details:

Event Type Possible Actions

Column | Off-line
membrane
0.0bar 2 D‘;DB':’F
0.0ms/er[FID]
0.00pH[PID]
24.8°C Z
X X
L J -
X X
=

Bypass valve

Position by Default

Column | Downflow Upflow
membrane
o.0ms/en{PiD] 0.0ms/en[FiD]
0.00pH [PID] 0.00pH [PID]
20.8C E E
X X X X
® [ o <}
X X X X
= =
Filter On-line Off-line

<O O
N

Position by Default

Bubbletrap  On-line Off-line

A A
A4 A4

Position by Default
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Actions Description
Pumping See description below.
Outlet Select the outlet for product.

Enable from previous module

If the module is connected to an-
other module, open the valve
H-AV-Y3220.

Autozero UV

Bring the UV signal base line to
zero.

Alarm Trigger an alarm during the recipe.

Message Display a message to the operator
during the recipe. Recipe keeps
running.

Wait Put the pumping action on stand-
by. Time counters keep running.

Pause Put the system on pause. Time

counters are paused. Ability to
include a message.

Reset all MCC outlet volumes

Reset the volume counters on each
outlet valves for MCC system.

Reset max peak UV value

Reset the max peak value record-
ed by the UV detector on the
module used.

Next recipe

Stop the current recipe and run
the next one defined in the se-
quence editor.

End cycle

End the current recipe cycle. After
execution of this action, process
goes to next cycle if any. If it is the
last cycle, process switches off.

Disable block

Disable a block during the current
recipe cycle.

None

No action

— Pumping Action: Pumping is the primary action. It is used to set
flowrates and compositions for the different inlets.
This action lets the user define the gradient and | or buffer preparation |
in-line adjustment parameters. It is also used to set the CIP inlet to use
during CIP process phase just by selecting one of the 3 different CIP
lines. (To use the CIP line, it is also necessary to set an inlet line in the

same pumping action).

» Click on “Add” to choose from the list pumping action.
> The following window will appear:
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Properties module 1 ; block 101 Action 1
Module 1 ; Block 101 ; Action 1
["Pumping =~
Pumping settings. Triggering condition to end
Mode: ¢ None (Stop pump) Never =l
& Flow control standard
€ Flow control advanced
€ Constant pump speed
cPine [ CIP1 <
inietiine 1 | [1] ntet 1 ~]  Fom[ 1000  to 1000 %
Inletline2 | [0] none |
Inietline3 | [o] none ~
Inietline4 | [o] none -
Flowrate T00] un
Pressure Drop control Drift management
I Enable ™ Enable conductiviy alarms.
Max Pressure Drop bar Acceptable range to mSfem
I Enable pH alams
Minimal flowrate Un Accoptaiersrge [ 50 to [ 707
7 Delay before management s
Delay before alarm s
0
0
Time before module on-ine s

Contrary to block settings, pumping is determined by a trigger condition
to end. The same previously mentioned triggers are available and you
can combine up to four triggers. Different flowrate units are available
between mL/min, L/min, L/h, m*/h, CV/min or CV/h.

For pumping settings, 4 modes are available:

— None (Stop pump): Stop and reset all the actions defined in the pumping
action.

— Flow control standard: In order to perform gradient or inline dilution, you
can configure the composition as a percentage of total flow. Two inlets
must be selected to perform the mixing.

— Gradient length: This is the duration of the gradient specified as
volume, column volumes or time (if the gradient length is O, the
device will perform a “step” (isocratic mode)). In the following
example, gradient length is set at 3 CV.

— Composition: This is the final composition to be reached for the
buffer, specified as volumetric percentage of total flow.

Total flow rate: this is the cumulative flow rate of all pumps.

Example 1:

— As an example, pumps are named as: Pump #1=P1010;
Pump #2=P3010

— Current composition P1010 = 10%, P3010 =90%

— New composition P1010 =100%, P3010 = 0%

— Gradient length 3 CVs

Composition
(% of P1010 fiow) Flowrate
A A
100
Total flowrate
—— 1 —— _ Totlfiowrsts e e e
4
7/
/
75 7
g
7 "\@\h
e
50 p q@
7/
’
s
/ &,
s 2,
25 p 0,0
/s 4%
" g
T~ Time
o or
2 3 4 5 Volume
- >

‘Gradient lenght
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In the pumping action, it will be set as follow:

Properties module 1 ; block 101 ; Action 1 x

Module 1 ; Block 101 ; Action 1

| Pumping |
Pumping settings. Triggering condition to end
Mode (" None (top pump) Volume - Volume| 300 L
@ Flow control standard £ n: 1.80min
€ Flow control advanced
© Constant ump seec po ] 5
CPiine [ none E " [ -
Infetline 1 [ 1] Inlet 1 k3| From[ 100 o 1000 % None -
Infetline2 [ [2] Iniet 2 ~]  Fom[ 900  to 00 %
Inletline3 | [0] none =]
inletiine 4 | [0] none ]
s 0%
Flowrate[ 10000 | Un <]
Pressure Drop control Drift management
I” Enable ™ Enable conductivity alarms
Max Pressure Diop bar Acceptable range [ ms/cm
I™ Enable pH alarms
Minimal flowrat n
nimal flowrate N Acceptable range to
5 Delay before management s
Delay before alarm s
0
-
Time before module on-ine s

The device will perform a linear gradient from the current composition
10% “of P1010" to 100% “of P1010" into 3 CVs.

Example 2:

— Asanexample, pumps are named as: Pump #1=P1010;
Pump #2 = P3010 Current

— Composition P1010=10%, P3010=90%

— New composition P1010=100%, P3010 =0%

— Gradient length O min

Composition
(% of P1010 flow) Flowrate
A I
100
_Tcnal flﬂvrate
———————— P1010 flowrate

75

50

25

P3010 flowrate Time
' or
1 2 3 4 5 Volume

The device will perform a “step” from the current composition 10% “of
P1010”" to 100% “of P1010"” almost instantly.

— Flow control advanced:
p Click on “Flow control advanced”.
> Depending on the system, settings are not the same.

— MCC and Batch systems: Buffer preparation
All the information necessary for buffer preparation are displayed.
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Module 1; Block 101 ; Action 1

[ Pumping |
Pumping settings Triggering condition to end
Mode " None (top pump) Never v
€ Flow control standard ¥ Conductivty Fom| 200  to 200 msjcm
&
Flow control advanced o rom s Bl o ]
 Constant pump speed
¥ Concentration From[ 05000 to | 05000 mol/L
cpine [ none < Delay before adjustment EC
Buffer [ [1] Iniet1 ~
satt [ 2] etz =
Acid/ Base [ [3] Iniet3 -
water | [4] Iniet4 |
Flowrate [ 10000 | Uh <]
Pressure Drop control Drift management
I~ Enable I™ Enable conductivity alarms
Max Pressure Drop bar Acceptablerange  +/] %
I Enable pH alams
Minimal flowrate Uh Acceptatlerange | 5w o
9 Delay before management s
Delay before alarm s
0
r
s

Time before module on-line

» Click on the square(s) corresponding to the expected regulation.

i

Available choices are: “conductivity”, “pH”, “concentration”,
“conductivity + pH”, “conductivity + concentration”, “pH +
concentration” and “conductivity + pH + concentration”.
Enter the corresponding final setpoints. You can program a
gradient.

Select the inlets corresponding to the indicated solutions.
Enter the total flow rate.

Optional: Set a delay before to start the adjustement.

Buffer preparation is now ready.

v

A A A 4

— Batch system: In-line adjustment
Forin-line adjustment in a batch system, the window below will be
displayed:

Module 5 ; Block 501 ; Action 1

["Fumping 5|

Pumping settings Triggering condition to end

¥ Bufferis coming from upstream column
Never =

Mode " None (stop pump)
€ Flow control standard ¥ Conductivity Fom[ 200  to | 200 mS/em
& Flow control advanced
oW control advances ¥ pH Fom[ 900  to 900
© Gonstant pump speed
™ Concentration

Delay before adjustment S

sait [ [11] Column 5- Inietline 1 |
Acid /Base | [21] Column 5-1LD fine 1 |
Pressure Drop control Drift management
] [~ Enable conductivity alarms.
Max Pressure Drop bar Acceptable range  +/- %
I~ Enable pH alarms
Minimal flowrate un Acceptablerange | o0 | o amn
j Delay before management s
Delay before alarm s
-
g
s

Time before module on-ine

p Click on “Bufferis coming from upstream column” to do an in-line
adjustment. With this option, the buffer is coming from the
upstream column with its own flow rate. Click on the square(s)
corresponding to the expected adjustment. Available choices are
“conductivity”, “pH”", “concentration”, “conductivity + pH”,

“conductivity + concentration”, “pH + concentration”.

i
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» Enterthe corresponding final setpoints. Optional: Program a

gradient.

P Select the inlets corresponding to the indicated solutions.

NOTICE

If “Buffer is coming from upstream column” is not selected, program a buf-

fer preparation on the batch system.

P Click on the square corresponding to the expected regulation.

i

> Available choices are “conductivity”, “pH” and “concentration”. Protocol

is the same for a buffer preparation on the MCC system.

The table below gives a summary of the various combinations available

for buffer preparation:

Setpoint Number of MCC Batch
pumps system system
required

Conductivity 2 X X

pH 2 X X

Concentration 2 X X

pH and concentration 3 X -

pH and conductivity 3 X -

Conductivity and 3 X -

concentration

pH, conductivity and 4 X -

concentration

— Constant pump speed: You can configure, like the “Flow control

standard” mode, the composition as a percentage of total speed. It is
possible to run two pumps on batch with a total fixed speed value in
%. Depending on the selected “% ratio Pump B”, the controller splits

this value into two separate output values for both pumps.

Example:

— Total speed is 50%, and the ratio Pump B is set to 10%. Pump B will

run with 5%, and pump A will run with 45%.

Module 5 ; Block 501 ; Action 1

[Pumping =]

Pumping settings Triggering condition to end

Mode : " None (Stop pump) Never !

€ Flow control standard

inletline 1 [ [11] Column 5 - Inlet ine 1 ~]  Fom[ 1000 to [ 1000 %

Inietline 2 | [0] none =

Speed [ 500 %

I™ Enable pH alarms

Acceptable range to
j Delay before management s
Delay before alarm s
5
3
Time before module on-ine s
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— Pressure drop control: In “Flow control standard” and “Flow control
advanced” modes, the user can enable or disable pressure drop
control.

Pressure flow regulation gives the operator the option to manage the

pressure drop into the column or membrane. When the maximum

pressure (setpoint) is reached, flowrate is adjusted in order to:

— Maximize flow rate and keep membrane pressure drop equal or
below the maximum allowed value (APmax)

— Manage an alarm if flow rate decreases below a predefined
minimum setpoint

Column AP Flowrate

A A

Pressure flow

Flow regulation regulation

I
I
|
AP alam e+ eern ettt et e an e aaan prereree s J
|

APax

Quargoin

Qiin

Alarm low
flowrate

— pH and conductivity drift management: In “Flow control standard”,
“Flow control advanced” and “Constant pump speed” modes, the
user can enable or disable pH and conductivity drift management.
The purpose of the drift management is to avoid sending non-com-
pliant product (pH and | or Conductivity out of specifications) to the
chromatography column | membrane. The pH | Conductivity limits
are defined by the user. The system will automatically bypass the
chromatography column | membrane when the pH and | or conduc-
tivity value(s) are above the limits. The drift management parameters
are:

— Drift management ON | OFF: This parameter allows to enable or
disable the drift management.

— pH acceptable deviation in pH unit : This parameter defines the
limit in pH where the current value is considered out of specifica-
tions. The parameter is set in pH unit around the pH setpointin
adjusted mode. pH setpoint is a recipe parameter of the Gradient
- Inline dilution functionality. In the case of pH gradient the limit
changes over time as pH setpoint changes. The parameteris set in
pH value min and max in volume mode.

— Conductivity acceptable deviation: This parameter defines the
limit in Conductivity where the current value is considered out of
specifications. The parameter is set in % of the conductivity set-
point in adjusted mode. Conductivity setpoint is a recipe parame-
ter of the Gradient - Inline dilution functionality. In the case of
conductivity gradient the limit changes over time as conductivity
setpoint changes. The parameter is set in conductivity value min
and maxin volume mode.
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Delay before drift management: At the starting of the pumping
action and when pH and | or conductivity online control is enable
the pH and/or conductivity current value(s) take time to reach the
steady state. During this amount of time the product is out of
specification. To avoid the triggering of the pH | Conductivity drift
alarm, the “Delay before drift management” parameter disables
the drift alarm during a certain amount of time defined by the user
to reach the steady state.

Time before module online: To protect the chromatography col-
umn | membrane from out of specification products, the system
will come back with column | membrane online if current pH and/
or conductivity value(s) are in the specified range during a certain
amount of time. This time is corresponding to the “Time before
column online” parameter.

Delay before alarm: If the current pH and | or conductivity value(s)
are out of specifications during a certain amount of time the sys-
tem triggers an alarm. This time is corresponding to the “Time be-
fore alarm” parameter.

Freeze step volume counter during by-pass: This parameter allows
to enable or pause the step volume counter when column | mem-
brane is by-passed. By default, the step volume counter is paused
when column | membrane is bypassed.

The pH and conductivity drift management is based on the values of the
sensors located just before the column if the sensors are present. In the
case of non-presence of the sensors before column, the pH and conductivi-
ty drift management is based on the sensors located just after the mixing

point.

Hereunder an example of the pH and conductivity drift management in
adjusted mode for illustration:

pH or Conductivity signal

Setpoint

Column by-pass Column by-pass Column by-pass

Time

Time before drif Time before Time before

nanagement enable column online larr

— Back pressure regulator CIP setpoint: A pressure setpoint in bar can

be setin the reserved parameters. When the pressure setpoint is
reached, the back pressure regulator is open to let the liquid pass
through the pump. In the pumping action, the user can choose if the
pressure setpoint dedicated to the CIP needs to be use or not.
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— Cycle configuration: Cycle configuration is the main function.
It enables the user to program the steady state recipe of the system.
Recipe parameters for cycle configuration are:
— Number of blocks
— Number of cycles to be processed
— Name of the block

NOTICE

The first block in cycle configuration is always “Load”.

— Inlet pump used for each block. This parameter lets you choose the
inlet pump between 1 and 8 (corresponding to the 8 inlet pumps).
— Outlet used for each block (see collection valve management)

— Duration of the “push”, expressed in percentage of time of the
“Wash” step. This parameter is given by the Resolute® BioSC Predict
software.

Flow rate of the pump for each block.

62

Example of a cycle configuration function:

Block Name Flow rate (L/h) Volume trigger
toend (L)

Load 35 6

Wash 15 2

Elution 16 1

Regeneration 19 4

Equilibration 20 4
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Pumping action should be entered as below:

[Properties module 1; block 101; Action 1

Module 1 ; Block 101 ; Action 1

[Foors |
- Pumping
Inletline1 | MCG Inlet 1 =1 From| 1000 to [1000 %
Inietline2 | none ~|
Flowrate| 3500 [ Ln ~
Pressure Drop control Drift
[~ Enable [~ Enable conductivity alarms
Max Pressure Drop [ 9990 bar Acceptable range 0.0 0 00 mS/cm
— [~ Enable pH alarms
Vimmalfowrate| 000 L/ Acceptablerange | 000 to [ 000

2 Delay before management [ 10 s
Delay beforealarm [ 10 s

Time before module ondine 0 s

0K I Cancel |

x
- Triggering condition to end
Volume - Volume[60p [ L )

Calculated dusation in recipe : 10.29 min

Note that gradient is already available in cycle configuration.

The second step in creating of block pumping is the selection of the

collect:

' Propertse matue § - Block 191 ; Acticn 2
Module 1 ; Block 101 ; Action 2

The “collect table” is managed via a dedicated action. Valve switches can
be triggered by time or by volume or they can be event-based.
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The “collect table” trigger features are identical to the action or block
triggers (refer to previous “Trigger” section for detailed information).

Properties module 1; block 101; Action 2 =
Module 1; Block 101 ; Action 2
T = Outlet vaive [ Modulz 1 Outlet 2 ~
Triggering condtion to start
Outlet vake [ Colect tabie =
) [Tme dumgzone =] Tme[ 000 | mn ~]

Add Time > 5.00 mn
yokime > 2.00 o o] =
e durng zone > 0.00 m -
Remove D [ Hone B

R None
AND

«

4

Nang

Foran MCC system and for a cycle configuration recipe, collects are
done sequentially and chronologically, as per the “collect table”.

Example:

— Default collect #10,

— Collect #2:t=5 min,

— Collect #3:V=2 L,

— Collect #2: time during zone =x min

This means that collect #10 will open at the beginning of the block;
collect #1 will open after 5 minutes; then when 2 L is passed through
the column, collect #2 will open.

Please be mindful of “Time during zone” trigger: There will be no action if
the time is longer than the duration of the step.
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— Chronogram: The chronogram is a representation of the status of the
columns throughout the cycle. It gives the user a quick view of the
process for all columns involved in the cycle.

Sequences of the cycle configuration are based on the number of
columns per zone.

The total number of columns for all zones should be equal to the
number of columns installed on the system.

— Start production: Start production is the starting sequence before the
cycle configuration recipe. It will process one specific cycle so that a
steady state can be smoothly reached for purification.

The Start production cycle is an option, which must be checked by
the user in the recipe editor.

The chronogram of the Start production is similar to that of the cycle
configuration recipe, but with a different starting time and with some
of the columns disabled (see chronogram section, next page).

— End production: End production is the final sequence after the cycle
configuration recipe. It will process one specific cycle so that purifica-
tion can be finished and columns be emptied progressively.

The End of production cycle is an option, which must be checked by
the userin the recipe editor. If the option is checked, the End of pro-
duction cycle will start when the cycle configuration recipe ends.

The chronogram of the End of production is similar to that of the cy-
cle configuration recipe, but with some of the columns and zones dis-
abled (see chronogram section, next page).
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2.8.3.2 Saving a Recipe

Procedure

p Once all blocks have been defined, click on “save as” to save the recipe.

p If you click on “Save Recipe”, the window appears:
p Enteranew name, then click on “Save”.

Saveas: i Recpes e mekE-

__Svs1 Test sequence 3 cydes.nvsRac ] test unit3.nvsRec
| Sys1 Test sequence 4 cydes.nvsRee

| 5y32 Requl pH €T Con 01.msRee

| Test air switch Sys 2.nvsRce.

| Test Ar switch.nvsRee.

| test biose volume duration 01.nvsiee

_ test biose volume duration 02.mvsRec

| Test chronogram.nveRcc.

= =

Save ss type: | Recpe fie (".mvaRce) =]

2.8.3.3 Enabling an Electronic Signature

Itis possible to enable the electronic signature in “Security” parameters to
save the recipe.

Procedure

B — =" | P Select the checkbox “Electronic Signature” (1).

66 Operating Instructions Resolute® Chromatography Software



Save File

X

> When changing the recipe status during saving, from development reci-
|| JEBsE- pe to production recipe, the electronic signature is required. Production
recipes can be modified and saved from supervisor access level.

Filename: [ Elecronic signature test | &= I

[ pe" m:, ﬂ = |

Change Action X
Save recipe as production recipe ?

Fix32.SCADA1 rcp_validation
Recipe validation for production

Comment:

> When a recipe is electronically signed and performed, the following in-
formation is saved in the batch management:
— Date
— Hour
— Tagname
— Description
— Comment
— Full name of the logged user
— Full name for Performed by

)
AL o)
— Aot AL o)

mmy-z«mmlm‘m SCADM BOSC  SARTORIUS Event  Action Validation of the recipe D:\Data\RCC\Recipes\user manual testielectronic signature testnvsProdRcc
T O weee W el §
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RECIPE

SASTEMLOHC)

-eE@mcE

Syl Test sequence 3 cydes nvsRce
Sys1 Test sequence 4 cydes.mvRce

 Sys2Regul pH CT Con 0 Lmvsiee
Test Ar switch Sys 2.nveRee
Test Ar switch nvsRce
test buasz volume duration 01 nvRec
tast buasz volume duration 02.mvsRec
Test dhronogram. mwaRec

| test message nvsRac

| test NeDigLavsRee
testodu LovaRee

| testod 1 syszvaRce

| testuntovaRce

| testuntz.oveRce
RSt uVES 878 2MVREC

L] testunt3.mvaRee

Ferane: | = |

Fles of type : | Recpe fie (=nvaRcq)

2.8.3.4 Printing a Recipe

» Clickon|[&]to print a 2-page report of your created recipe.
P Then click on the “print” button in the window:

2.8.3.5 Opening a Recipe

P From the on-line recipe editor, the user can open a recipe already
created by clickingon & .

2.8.3.6 Loading a Recipe

» Toload arecipe, click on the “load” button.
» When the window appears, select the recipe to be loaded from the
recipe list and click on the “open” button.

| Confirmation = = Reset cycle

£ System1:Do you want to reset the current cycle after loading ?
Note : If Yes, cycles counters will be reset and cycle number will be
returned to first one.

System 1: Cycles Counters will be reset. Cycle number will be returned
|\ tofirst one.
Continue ?

T e

Cancel

P Toload a recipe, the unit must be in process “STOP” position.
P Once the recipe is loaded, its name appears on the main screen just next
to “Recipe:”.

2.8.3.7 Starting a Recipe

P Torun arecipe that has been loaded or created, simply click on the
“process” button.

> The process button turns into a green triangle and the recipe runs
automatically.

P To stop the recipe, click on the “process” button again.
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2.8.3.8 Sequence

A sequence is a linkage of several recipes or a repetition of the same recipe.
A sequence is defined by a series of recipe(s) and the order in which these
recipes are to be processed.

» Toload a sequence, click on the “load” button |E| then on “Yes”.

» When this window appears, double-click on the first line of the sequence
grid, select the recipe to be loaded from the list, and click on the “open”
button.

» Choose the number (1).
P Select the recipe (2).

P If youwant to repeat the same recipe x times, simply choose the number
of repetitions required.

P You can then change the order of the recipes to be processed by clicking
on the arrows.

P Click on the “save” button to save the sequence.

P To print a sequence, click on the “print” button.

» Torun asequence that has been loaded or created, simply click on the
“process” button.
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2.9 Historical Data

This screen is accessible to all users by clicking on the “HISTORICAL” tab on

the main screen.

1 2 3 4 5 6 7 8

Trewa [PPSR s oY

SARTORU

wopa 0000 0080 0 TS

Pos. Description

1 Open save and delete files

2 Configure another group of data

3 Print your result

4 Save your file on your hard drive or external drive (so you

can read these values later on an Excel spreadsheet, for
example).

See past data

See future data

Decrease abscissa scale

0 | N | OO

Increase abscissa scale

Operating Instructions Resolute® Chromatography Software



Operating Design

Description

On the abscissa axis, you have the time and date. You can configure it by
clicking on the chart. You can change the date (to check what happened
the day before, for example) and the time (if you need to «zoom» in on a

part).

» Clickon i‘ to see what happens “now”.

p» You can configure another group of data by clicking on ﬂ ordouble

Chart Group File
i w ] clicking on the chart screen. When you click on this button, this screen
b fetiadiod oy | appears.
P Chartbroup3csv G . w 3 Y . 3 .
iﬁ:&;ﬁmw — P Click on “Edit Pens” to access chart configuration, where you can define
Flownate. cow LCancel
;M - the properties of your historical data.
M Pump.csv
P Temperatuecsy
]
i onvencttntycnst i e
L s e e b of || AddF
Chait Group Files ae saved as " cav Fies I~ ReadOriy Delete Fie
File Name: | Main patameters.csv EditFile
ot G Contgurtion & P Clickon =|toenterthe chart called “expression builder”.
EE"::IEI:B.;::_W\HW \Main pasametsis cov
et _ OX®E® Hew ‘
\‘ Hist SCADATMODT DP COL YALF OV e
Saveds
Appky Fens
Tims. Pen Siyls
I Agoly Time to Al Histodical Pent Lr:::mwd - LenceliCiaze
@ Time Betoe Now Line Color Help
T — | |
Line Wickh: Data
" Fred Stast Time. 2 T Fetch Limis
U Historcal Mode: Lu;;i
["oao00s00 [Samge =] e
. Madker Sty B (e
T — HeMater ]
b
I Display miliseconds
yTT]
[ Adiust for D ayicht Saving Time
——— =& P Open the folder «Proficy Historian». You can now access the tags,
e T e ) e corresponding to each process element that you want to store.
- i m—— 1 mmme | p Select one and click on “OK”.
=™ p Foreach data, you can select color, line width.
=ll= » Clickon “Help” if you require further information about the possibilities
! e == ]' of the “historical trends” module.
::,_ I8 Bl - (dgppFaer | . _i._i’
Comry |
[ Omckspum | [0k ] | cancs Hap. Maananes Furchon. (<

To select the file that you have defined: enter the historical data view,
double click on the chart, select your file below “HTR” and click on “Ap-
ply”. Then close the chart group file.
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2.10 Graphics

Sartorius designed a specific module to support customer in the evaluation
of their process quality.

This module has capability to perform column efficiency calculation and
determine number of theoretical plates and peak asymmetry offline.
Graphics allows visualization of all signals time base with quick data
acquisition. Signals are saved into record files and can be accessible by the
user after production run.

P To access, click on “Graphis” on the main screen.

[ Graphies - systemi
b
_ uvs3
L ]
Pressure Pre
]
Conductviy
pH Post
= | Fowate
= 4 Fowrste
= 1l " [ Fowate
i 2 -
c 5 owrate
o E. 15
3 - g i v
= B 0
L | £ mun:swe =
z | § Srarc dace : 2019-07-08 16:32:
£  End date : 2013-07-09 16:34:30
E3 Comment
Recozd : 1 - Cycle : 1 = Dusas
|
= |
[
- |
& |
Y
@ 0.1 0.2 0.3 0.4 [X] 0.6 0.7 0.8 0.9 1 11 :
Time = 0.93
Detaded information

Graphics allows to overlay trends to compare your recorded run.

Asingle run can last up to one day. For longer or continuous production
campaigns, the user must stop the run to restart a new one manually or au-
tomatically, creating a new recipe in the sequence editor.

> The user manual of this module can be found on your PC.
P To access, click on 2 from the main menu of the Graphics section.
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2.11 Batch Management

This module enables you to monitor and record:

— The consumption of crude material and solvents
— The production of the Resolute® Unit (as defined in collect lines)
— Allevents such as alarms, login | logout, historical data, etc.

It is recommended that a new batch be set for each production run so that
the consumption of solvent(s) may be identified for a given production run.
This module also lets you gather all information related to a particular
production run. For example:

— Consumption of solvent and product, production in each collect line
— Batch administration (date of creation, creator)

— Historic data (all trends recorded during the batch run)

— Events (all actions taken during production run)

— Alarms (all alarms generated during production run)

— Log (all logins and logouts performed during production run)

All events, alarms, login operations and historical data are stored by the
control device during a batch run and can be displayed (or printed).

P To create a batch, click on the button to access the batch management
tab “Batch management”.
> This screen appears:

Er— - e
T ———
p— Ourcton:
Sumsdon:
“ syomm Fomposz lfomo — Telwisorie s+ | el e et Mcsic
© Bybaeh v Narms I Dosconding
© Loghilog0a Cotmas
Tagnams [ ALL (o the) B O valun | Ecsaament] ALL (s thor B
T E—| vt e |
Dessipton A T e B O |

Now, Ve [Goop, Tagneme o vewe [Usen Comrmert
e

AM  GENE AMEMEWS?
AM GENE MEWS1

Expod st

3T
fERLELE

:
2
i

T
H
£

MODY AL BMEMICOZ

50 E SC START ven Arser W_CHDALLRI
Loz

a
IE0rz 03118500
Wisoriz0niaMen
1e0rz 001419310 e Ackon Al WLCHCALLRH

All parameters are described in the events tab.

You can do a search by date or batch in the selection window.
The counters tab is accessible if the selection is done by batch.
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p Click on “Batch operation”, then on “New”, to create a batch.

| T I |
.

W01 W g
WS TR b

EEEEERREREREEERELEL

tion and the counters will be deleted).
If required, click on “End” on the drop-down menu (batch operation) to
stop the batch (counters and event reporting will be stopped).

p Enter here (1) any relevant parameters about the batch (date, process,
2 etc.).
1 p Enter the new batch name (2); you can also write a comment in the de-
scription.
P Click to modify the description and delete the batch (only the descrip-
>

NOTICE

You can only display “Events” when the current batch is stopped or if an
old batch file has been selected from the drop-down menu.
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3 Data Backup|Recovery

Those sections describe the data generated by the control software. It is
located on the SCADA hard drive.

NOTICE

The software creates daily files and collects data while the software is
running (even when the device is not started).

These files are an important part of your production. You need to perform
periodical backups for disaster recovery. It is also required to perform main-
tenance of the data (at least once a year) to ensure optimum performance
and stability of the device.

3.1 Overview

The data generated by the device include:

— Database storing all actions, alarms and events, as well as batch
information

— iFix files, which store all actions, alarms and events

— Historical trends, which store all values of monitored tags

— Recipes and reserved parameters of your unit

— Chromatographic data recorded using the Graphics module

All files are located in the same folder to facilitate data backup.

All backup operations require access to the operating system. You need to
login in iFix with adequate access rights to gain access to the Windows op-
erating system.

3.1.1 The Database

All user actions (setpoint changes, logins | logouts, device alarms) are stored
in a relational database.

This database also stores batch information (see “Batch management”
module).

This database is located in the “D:\Data\database\” folder and managed by
the SQL server program.

The database is limited to 10 GB in size in Microsoft SQL Express so be
mindful of the space used in the database. Make a habit of backing up
regularly and clearing the database to stay below the maximum size and
ensure optimal performance.
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Microsoft SQL Server
Servertype: [Dﬂd:lase Engine v]
Server name: SCADAT\SQLEXPRESS v
Authertication: [Windows Authentication -]

SCADAT\Administrator -]

[] Remember password

([(Comeet [ Concel ][ Hop ][ Oplons» |

4z Microsoft SQL Server Management Studio (4

File Edit View Debug Tools Window

P~ v (D e | S NewQuery (]

Object Explorer > OxX
Connect> % %) m 7 2] .5

= LB SCADAINSQLEXPRESS (SQL Server12.0
= [ Databases

[ System Databases

o

| J ReportServerSSQLEXPRESS

|_J ReportServerSSQLEXPRESSTem

& [ Security

[+ [ Server Objects

[+ [ Replication

# [ Management

BEEEBE

2n Microsoft SQL Server Management Studio (Admini
Eile Edit View Debug Tools Window Help
P i (T e | Sl NewQuery (3 i )
Object Explorer 1 x
Connect~ 3 4 m ' 2] .5

5] LB SCADALNSQLEXPRESS (SQL Server12.0.
= [ Databases
[# [ System Databases

i = 0 P

= L F MNew Database...
| ®WF New Query
= L"' Secy Script Databaseas  »
& 3 Serv
= 3 Repl Tasks »
+ LM
I @ [ Men Policies »
Facets
Start PowerShell
I Reports »
Rename
Delete
Refresh
Properties

P You can check the current database size by running the following query:
“use [database] exec sp_spacesused”

P Run “SQL Server Management Studio” from the start menu.

» Connect to the Server using the options and parameters as specified in
the screen.

P Inthe tree, select the “Database” entry.

P Right click to choose the “New Query” menu item.
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P Intheright hand window, type the “exec sp_spaceused” command and
hit the “Execute” button.

» You can check database size in the result tab:

3.1.2 iFix's Files
All user actions (setpoint changes, logins | logouts, system alarms) are
stored in text files. These files are named using the following format

yymmdd[extension].
Where [extension] can be:

— .alm:useractions such as setpoint change, logins | logouts, system alarms
and internal status

— .evt:internal iFix application status

— .log: login orlogout in the iFix application

These files are located into the “D:\Data\log\" folder.

The .alm files are automatically purged. The number of days to pass before
an alarm file is erased can be set by adjusting the «file_live_days» parameter
in file “c:\app\BIOSC\local\Alarm.ini”. The valid range is from 1 to 365 days.

NOTICE
By default, “file_live_days” is set to 30 days.
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3.13 Historian Historical Data

To display trends on the monitored tags, iFix passes data to the historian
collector and the historian stores data a DataStore. By default, a new histori-
an archive is created each day. The new file has a number incremented.

There are 2 types of files in an historian archive folder:

— SCADA1_Config.ihc: contains information about the historical data and
configuration.

— SCADA1_Config.ihc: contains recovery info about SCADA1_Config.ihc.

— *.iha: contains data

— *.iha: contains recovery info about the *.iha file

These files are located in the “D:\Data\Proficy historian data\Archives\”
folder.

There are 2 kinds of archives where “XXX” is an incremented number:

— User_SCADA1_ArchiveXXX.iha: stores the data of your tags.
— System_SCADA1_ArchiveXXX.iha: stores Proficy historian messages.

Historical configuration like pen colours are stored in “C:\APP\BIOSC\HTRY”
in various “.csv” files.

By running the “Proficy Historian Administrator” program, you can change
storage options.

)
(Erssid) Alams Sice Statup 0 Alame)
Daastoes 2(22Lcensed)

» Click on “DataStores” (1).
P Select “User” in the “Data Stores” drop-down menu (2).
» Go to the “Data Store Options” tab (3).
P Inthe “Archive Creation” section, you can archive (4):
— By Size (100MB by default) or
— Byduration (in days).
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p Hit the “Update” button to apply changes (5).

2 3 1

(s8] Proficy Histori |n Administrator on [SCADAL] ==

Abouk
WpMain  PTage @ Collectors| [ DataStores £ Message:  7)Help

Proficy*|Historian

DataStore Maintenance

B2 Ren;[me Data Store  Add Dala Store 5 Add New Archiv]sfs] w1 Restore an Archive from Backup

Data Stores Data Store Settings

| Archive Detais | Data Store Detais  Data Stare Options. | Giobal Options | Securty | Alarms |
Archives U

Namne Start Timne Archive Creation
User SCADAT ArchiveD02 2019-04-03 15:22 00 Automaticaly Create Archives & Enabled ¢ Disabled
Uses_SCADAT_ArchiveO03  Emply — 4
Overwite Old Archives " Enshled & Disabled
Auchive Duration F [Dare =
Detaul Archive Path I\D&TA\ProliDy Historian Databdrchives J
Delaull Backup Path I\DATA\F‘IU[@ Historian Data'Archives\ J
Base Archive Name |Uwr_SEADA'I_F«chve [l
Flee Space Requred (ME) 5000 |
Store OPC Quality " Ensbled & Disabled
Use Caching @ Enabled " Disabled
Security
Data is Read-only After [Hours) I$
Geneiate Message onDataUpdate © Enabled  + Disabled
' 5
_

3.14 Recipes, Sequences and Reserved Parameters Files

Recipes for automatic processing are stored on the hard drive for
subsequent upload to the PLC. They are stored as text files, and named
using the recipe name with “.nvsRCC"” or “.nvsProdRcc” extension.

These files are located in the following “D:\Data\RCC\" sub-folders:

“D:\Data\RCC\RECIPES\": User recipes. This can also contain some-user
created folders to organize recipes.

— “D:\Data\RCC\RESERVED\": Reserved device parameters.

— “D:\Data\RCC\SEQ\": User sequences of recipes.

— “D:\Data\RCC\Inlet_Outlets”: Parameters of inlets and outlets.

3.1.5 Chromatographic Data - Graphics

Chromatographic data recorded using the Graphics module are stored on
the hard drive for later display. They are stored as binary files, with “.data”
and “.rec” extensions.

These files are located in “D:\Data\chr\” sub-folders.
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3.2 Backup of Data Files

NOTICE

It is recommended to close all iFix windows before proceeding with data
backup.

You can choose to use any of the following options to perform the backup:

— USB memory key

— Writable Disk

— Network shared drive

— Atemporary folder that you compress later using a zip-type archiver
program.

This location will be referred in this document as the “Backup location”. It is
recommended to create sub-folders using the same architecture as the
“d:\Data\" folder inside your backup location. This will help you to restore
data easily to the right location when required.

3.2.1 Backing up Database Files

You cannot simply copy the database files, as the server maintains state and
integrity throughout. You must use the tools provided to perform a live
backup.

NOTICE
The database size is limited to 10 GB.

The database must be replaced by an empty one at least once a year to en-
sure optimum software operation.

3.2.2 Live Backup of Database Files

Run the provided script Backup_SQL_Server_Database.bat from the folder
“C:\APP\EXE\".

The script will create a full database backup in a new file named
“Database_FULL_ddmmyyyy hhMMss BAK” and located in folder
“D:\Data\Database\Backup\”.

You can make your own backup script based on the one provided if you
need to change the location of the backup. You can also do a differential
backup, instead of full backup, if you have an automated backup and a
proven restoration strategy.
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3.2.3

» Use “Windows Explorer” to copy the iFix files to the backup location.
» Copy every file from the “D:\Data\log\” folder to the backup location.

Backup of iFix Files

324

» When logged in iFix as an administrator, switch to the Windows menu
(of the operating device) and run the Proficy Historian Administrator
program.

Backing up Historical Data

3.25

P You should plan to backup these data as part of a scheduled routine.
We recommend doing so at least once a month.

Periodical Backup of Historical Data

p» Click on “DataStores” (1).

P Select “User” in the “Data Stores” drop-down menu (2).
» Go to the “Archive Details” tab (3).

P Select the current archive file in the list (4).

» Click on “Close Archive” (5).

2 3 1
(30 ProficyHistori n Administrator on [SCADAL] (oo ]
Proficy Hlsotgfp_ . ®Man (Mags O Collectors  (DalaStores &) Mestage: el

BzReni|me Data Store 5 Add Data Stoe & Add New Archive(s) « Restore an Archive from Back

Data Stores Archilve: User_SCADA1_Archive002
U v
[user Archive Detals | Datn Store Detais | Data Stors Options | Global Optons | Securty | Arms |
Archives
Name [ Stast Time Status
4 Use_SCADAT_ArchiveD0Z 20190408 15:22:00
User_SCADAT ArchiveD02  Empty Status Curent
| Stait Tive 20190409 152200
End Time Curent Time:
| Backup
: Last Backup Mever
Backup User
Rezources
File Lacation [oADaT A Proficy Historian Daa\mnhium“_lgel_J
File Size [ME] [100
File Athibute {5 " (ol
5 - Backup
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Historian - I"""'-I
f ~ ) Are You Sure You Want To Close The Current Archive:
' User SCADAL Archive0027
No
———
Backing Up Archive: User_SCADA1 Archive002 — =]
Archive Name [User_SCADAT_Archive002
Backup File [D:\User_SCADAT_Archive002_Backup il .

» Confirm closing.

Adjusting the Backup File Path

P You can then move the backup zip file to your “backup location”.

P You can free some disk space by removing old archives.

p Todo so, use the “Remove” button. Please note, however, that those
data will not show up in the historical view anymore, so we recommend
that you only remove archives that more than a year old.

3.2.5.1 Occasional Backup of Historical Configuration Data

P You also need to back up the “System” Data Store at least once. Use the
same procedure as with the “User” Data Store.

P You need to backup historical configuration files containing tags and
pen colours. They are stored in “C:\APP\BIOSC\HTR\" as “*.csv” files.
Copy every “*.csv” to your “backup location”.

3.2.6  Backing up Recipes, Sequences, Inlets & Outlets, and

Reserved Parameters
Use “Windows Explorer” to copy the recipe files to the backup location.
» Copy all files from the “D:\Data\rcc\recipes\” folder and sub-folder to the
backup location.
Use the “Window Explorer” to copy the inlets & outlets files to the backup

location.

p Copy all files from the “D:\Data\rcc\Inlets_Outlets” folder to the backup
location.

Use “Windows Explorer” to copy the sequence files to the backup location.

» Copy all files from the “D:\Data\rcc\seq\” folder and sub-folder to the
backup location.

Use “Windows Explorer” to copy the reserved parameters file to the backup

location.

p» Copy all files from the “D:\Data\rcc\reserved\” folder to the backup loca-
tion.

If you want to save some disk space:

P Remove unwanted recipes from the “D:\Data\rcc\recipes\” sub-folder.
P Remove unwanted sequences from the “D:\Data\rcc\seq\” sub-folder.
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/A WARNING

Never remove any “*.nvsRcm” files as these are required for proper
operation of the software.

Files in the “D:\Data\rcc\reserved\” folder are required for proper operation
of the software.

3.2.7 Backing up of Chromatographic Data - Graphics

Use “Windows Explorer” to copy the chromatographic files to the backup
location.

p Copy all files from the “D:\Data\chr\” folder and sub-folder in the backup
location.

If you want to save some disk space:

P Remove needed Run files “xxxx.data” and “xxxx.rec” from the
“D:\Data\chr\"” sub-folder where “xxxx” is the run number.

NOTICE

Graphics software numbers runs based on the highest run present.

To avoid breaking uniqueness of Run ID, never remove the latest Run (with
the highest ID).

3.3  Recovering Data Files

To perform the restoration of the data files, it is preferable to shutdown iFIX
software.

3.3.1 Database Recovery

NOTICE

This recovery operation will overwrite you current database.

Before any recovery, perform a backup of the database to prevent any loss
of data.

To restore the database, you need to shutdown iFix. This is mandatory to
let the database software release the database file locks. Database locks
prevent you to restore the database file.
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3.3.1.1 Recovery from a full Backup

P Run “SQL Server Management Studio” from the start menu.
P Connect to the Server using the options and parameters showed in the

Microsoft SQL Server picture below:
Servertype [Database Engine -
Server name: SCADA1NSQLEXPRESS -
Acthentication: [Wnduws Autherticati v]

SCADAT\Administrator -|

P Inthe tree, select the database entry and right click to choose the “Re-
store Database...” menu item.

Start PowerShell
Reports
Refresh

e I z P Select “Device:” option and click on the “Browse” J button.

o (Lt i
=t bockip iR L[5 P The “Select backup devices” window opens.
Specify the backup media and its location for your restore operation.
Backup media type: Fie -
Backup media:
Add
T == s
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3 Select backup devices —— B
Specify the backup media and ts location for your restore operation

P—

Backup media:
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3 e
T [
— 3
= .
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—
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b Pl onubme 1
s
2 scromseuoonsss
sion
Progres
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Microsoft SQL Server Management Studio u

\0 Database 'Database’ restored successfully.
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P Click on “Add” and select your backup file

“Database_FULL_ddmmyyyy hhMMss.BAK” from your “backup loca-
tion™

p Clickon “OK":

P Click on “Verify Backup Media™

p Clickon “OK":

p Clickon “OK".
p Close “SQL Server Management Studio”.
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3.3.1.2 Clearing the Database

To clear the database, you need to restore an empty database. Use the re-
covery from a full backup procedure and use the provided backup located
in “d:\DATA\DATABASE\Empty\Empty database SQL Server 2019 BioSC.
bak”.

3.3.1.3 Partial Database Restore

In case you need to read the content of an old database backup without
removing your current data, please contact Sartorius Service for a detailed
explanation concernant a partial restore part of your database.

3.3.2

These files are text based and can be opened using a text editor such as
“NOTEPAD.exe” directly from the backup location without restoration.

iFIX Files Recovery

3.33

If you want to read old data from a removed archive, you need to perform
a restoration of historical data. In case of a major disaster like hard drive
failure, you may also need to restore the historical configuration files.

Historical Data Recovery

3.3.3.1 Restoration of old Historical Data

First copy the needed backup files from the “backup location” to a
temporary folder on the computer like: “D:\restoration\"”.

» Run the “Proficy Historian Administrator” program.

» Click on “DataStores”.

p Click on “Restore an Archive from Backup”.

P Select the file you need to restore from the temporary folder
“D:\restoration\User SCADA1_ArchiveXXX_Backup.zip”.

» Toview trends, restart “iFix” and go the usual trend window.
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3.3.3.2 Historical Data Recovery

You need to restore the “System” Data Store first. Use the same procedure
as with the “User” Data Store.

To restore backup historical configuration files containing tags and pen co-
lours, copy the “*.csv” files from the “backup location” to their original place
in the “C:\APP\BIOSC\HTRY\" folder.

3.34 Recipes, Sequences, Inlets & Outlets and Reserved
Parameter Files Recovery

» Use “Windows Explorer” to copy the recipe files from the backup loca-
tion.

» Copy the files needed to the “D:\Data\rcc\recipes\” folder and sub-fold-
er.

» Use “Windows Explorer” to copy the sequence files from the backup lo-
cation.

» Copy the files needed to the “D:\Data\rcc\seq\” folder and sub-folder.

» Use “Windows Explorer” to copy the Inlets & Outlets files from the back-
up location.

p Copy the files needed to the “D:\Data\rcc\Inlets_Outlets” folder and
sub-folder.

» Use “Windows Explorer” to copy the reserved parameters files from the
backup location.

p Copy the files needed to the “D:\Data\rcc\reserved\” folder.

NOTICE

There can only be one “Reserved.nvsRcc” file and one
“ReservedFactory.nvsRcc” file at a time.

Restoring reserved parameters will permanently overwrite your current re-
served parameters.

3.35 Chromatographic Data - Graphics Recovery

Use “Windows Explorer” to copy the chromatographic files from the backup
location.

» Copy the files needed to the “D:\Data\chr\ folder”.
P Toread the data, restart the graphics and use the selection windows to
display the runs and records you want.
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34 Alarms

When a new alarm is detected, the message is displayed in the dedicated
area on the main screen.

Ack ‘ Priority | Date In | Time In | Description ‘ Tagname ‘ Area Node
LOW 2019-12-09  15:05:25617 PLC has re-started ALM_BMEM485 GENE SCADA1

In the event of an alarm appearing, the software will display a flashing red
symbol and will go on pause (unless inhibit is selected for that particular
alarm). When an alarm is linked to a device mounted on the skid, the device
will also display a flashing red alarm (green if the alarm has been inhibited)
to enable the operator to identify immediately where the fault has occurred.

Some alarms will shut down the power (for example if air supply is too low, or
in the event of a pump circuit breaker cutting off) but most of them will
simply put the unit on pause. Once the problem has been solved, the user
must click on the «Acknowledge» button to clear the alarm, then click on
the process button to resume the separation work.

An alarm is triggered if an event does not occur when expected or when a
device fails. It is possible to inhibit some alarms. Inhibition means that if an
alarm is detected by the Resolute® Unit, the user is informed of the alarm
(as a warning message) but the Resolute® Unit continue to operate. Inhibit-
ing an alarm is done from the alarm menu, in the reserved parameters.

NOTICE

For certain alarms, it is also possible to set up a time delay, meaning that a
fault must occur for the duration of the set delay time (in seconds) before
being detected by the Resolute® Unit as an alarm condition.

Alarm inhibitions can be defined by a user with supervisor access level in the
relevant sensor window.

The alarm screen is accessible to all users by clicking on the “ALARMS” tab
on the main screen. This screen is used to display the alarms recorded by
Resolute® Unit.

Clicking on the “ALARM” button will display the alarm window. This window
has two tabs.

Current Alarms

This window lets you sort the alarms (by time, tagname, description, area)
and acknowledge the alarms.
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Alarm History

This window lets you sort | search the alarms (by time, tagname,descrip-
tion,area). You can also export the filtered alarms on a “csv” file.

aws A HISTORICAL SRTORILS|

Acknowiedge

Sotbr: [ oty
 Acoending
© Desceniing

s
s
s
Eus 1t
s
o

3.5 Shortcut Keys - Reminder

The following shortcut keys will help you to be become quicker and more
proficient when using Resolute® Unit:

Action To...

Ctrl+F11 Poweron

Ctrl+F12 Power off

Ctrl+F1 Start

Ctrl+F2 Stop

Ctrl+L Log on|log out

Ctrl +F8 Acknowledge alarms
Ctrl+T Show | hide tags
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Warning | Alarm Messages List
Alarms | Warnings are described below.

For each alarm, a type is defined:

Type Description
Type 1 Warning message only
Type 10 alarm Stop the unit
Type 20 alarm Stop the unit and shut down power supply
Legend
Description
Yes
No
NA Not Applicable
RP Defined in Reserved Parameters
HW The triggering of the alarm depends on a

HardWare element

SW The triggering of the alarm depends on a
SoftWare condition
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