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Introduction

The iC Process™ for FBRM® web application is the software that defines, controls, and
reports data captured from a ParticleTrack G600 or ParticleTrack E25 instrument that is a
dedicated industrial process monitoring system. The software confrols the instrument as it
tracks crifical particle system characterization distributions in real fime using in situ, Focused
Beam Reflectance Measurement (FBRM) technology.

The iC Process for FBRM software connects to the ParticleTrack field unit to enable instrument
configuration, monitoring of real-time process data and information, and post-processing
reporting. Only authorized users can change the FBRM instrument configuration in iC Process
and approve process methods based on femplates provided with the software.

iC FBRM 4.4 is a separate, optional soffware program that is recommended
for advanced analysis and creation of customized templates for method
development. A ‘Process’ task pane in iC FBRM enables a particle scientist to
analyze iC Process for FBRM data from a PC or laptop.

Note:

If you are viewing this document electronically, click any blue-colored link to go to the related
information and instfructions.

Should you have questions that are not addressed in this document, please contact your local
METTLER TOLEDO office or our Customer Care Department using the information under
“Service and Technical Assistance” on page 8.

Related Documents

The following publicatfions are related to the use of iC Process with ParticleTrack G600 or
ParticleTrack E25 instruments. Software documents are in the iC Process for FBRM
Documentation Portfolio that is installed on the control computer desktop.

B “iC Process for FBRM 4.4 Install Guide for Administrators”
B Quick Reference—"For Operators of iC Process for FBRM”

A Hardware Documentation Portfolio ships with each FBRM instrument and includes
hardware manual and hardware documents. The latest portfolios can be downloaded from
the AutoChem Customer Community website (hitps://community.aufochem.mt.com).

About ParticleTrack

All ParticleTrack instruments feature the lafest FBRM technology and provide the ability to
measure the rate and degree of change in particle and droplet systems with precision and
sensitivity at full process concentration. ParticleTrack instruments, in addition to FBRM

iC Process™ for FBRM 4.4 Software User Guide | 7
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measurement fechnology, also feature onboard Smart Chip fechnology for storage of critical
calibration and system configuration information. This provides better security and
traceability in experimental and process FBRM data.

Earlier versions of G600 (FBRM G600 systems) may be compatible with iC
Note:  Process for FBRM with a ParticleTrack ACIO hardware upgrade. Contact
METTLER TOLEDO for upgrade information (page 8).

Software Upgrades

When applicable, software upgrades are available for iCare subscribers at no additional
charge. When a new release or service pack is available, all iCare subscribers with a valid
subscription will be notified via email so they can download the installer from the AutoChem
Community website, https://community.autochem.mt.com. Access fo the site requires a
password that you can request from the home page. You can also confact Customer Care or
your METTLER TOLEDO Technology and Applications Consultant (TAC) using the information
under "Service and Technical Assistance".

Non-iCare subscribers may request a quote for an upgrade by contfacting their local
salesperson or Customer Care.

Training Programs

Training for the hardware and software is available through the users” website (see link
above) and through your METTLER TOLEDO TAC. Use the contact information under “Service
and Technical Assistance” on page 8.

Service and Technical Assistance

METTLER TOLEDO has offices around the world. Contact the Mettler-Toledo AutoChem, Inc.

headquarters in the USA for technical support or service. To arrange for specific application
assistance from a METTLER TOLEDO Technology and Applications Consultant or to schedule
service from a METTLER TOLEDO FSE, or for general for assistance, contact CustomerCare

through the email or toll-free number below.

Mettler-Toledo AutoChem, Inc. Tel: + 1.410.910.8500
(Columbia, MD headquarters) Fax: +1.410.910.8600
http://www.mt.com/iCProcess Email: AutoChemCustomerCare@mt.com

http://www.mt.com/FBRM Toll Free: +1.866.333.6822

8 | MK-PB-0102-AC Rev C
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Getting Started

This chapter provides a checklist of prerequisites that must be complete before
implementation of the ParticleTrack process instrument and iC Process for FBRM software.

The instructions in this chapter assume the iC Process for FBRM instrument is already
insfalled by a qualified METTLER TOLEDO Field Service Engineer (FSE). The iC Process for
FBRM software should already be installed and, if required by your IT department, iC Process
for FBRM user groups created with the authorized users assigned to the appropriate group
(see page 9).

Getting Started Checklist

The following fable lists the prerequisite actions that must already have been complefed
before using iC Process for FBRM software:

Table 2-1 Getting Started Checklist

Task Performed by: Reference Document
1 Install iC Process web application IT personnel and
Server METTLERTOLEDO
engineer
2 | (optional) Set up iC Process for IT personnel
FBRM user groups and security “iC Process for FBRM 4.4 Install Guide for
according fo your organization’s SOP Administrators”

3 | Create iC Process for FBRM archive IT personnel, or
file folder iC Process for
FBRM Technician
or Administrator

4 |Establish Client URL. IT personnel “iC Process for FBRM 4.4 Install Guide for
Administrators”

Default is http://localhost/ when control
computer and server are on the same PC.

5 |Install FBRM instrument METTLERTOLEDO |Hardware manual, ServicePac installation
engineer document (IPac StarterPac, or, if purchased,
the iPac QualityPac document)

Review the basic terminology in Appendix E, “Glossary and Workflow lllustrafions” that is
used throughout this guide and in the software.

Three Roles for iC Process for FBRM Users

iC Process for FBRM is designed with three roles to control user permissions.
B Administrator (all permissions)
W Operafor (process operation and calibration validation permissions)

iC Process™ for FBRM 4.4 Software User Guide | 9
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B Technician (festing and servicing)

The role associated with a user login by your IT department determines the actions that user
can perform.

By default, iC Process for FBRM security grants all roles to all users. As
required, your IT department can associate user logins with one or more of
the three roles. (Refer fo “iC Process for FBRM 4.4 Install Guide for
Administrafors” for detailed instructions.)

Note:

The following table lists the specific task that can be performed by each user role:
Table 2-2 User Roles and Permissions

Permissions Link Administrator | Operator Technician

Chapter 4, “Operating iC Process for FBRM”

Select a method page 44

Start a batch/run

Stop a batch/run

page 44
Pause a run

Resume a run

Capture a reference distribution during a run page 53

Create a report

Run calibration validation

NESESRVAYR A AR
NENENENEVENENENEN

AN IR ERNERN

—— . —— —— page 63
Capture reference distributions during calibrafion validation

Chapter 7, “Using Service Mode in iC Process for FBRM”

Capture reference distributions during calibration page 65

Perform service fests

Enfer service mode page 87

NESRIBS
NIESRIBS

Exit service mode

Chapter 3, “Implementing iC Process for FBRM”

Add an instrument page 17

Delete an instrument

Configure an instrument page 17

Manage reference distributions for an instrument page 79

View instrument diagnostics

AR Y R B Y R

Run system calibration page 70

Create a method

Manage methods

Select reference distributions to use in methods page 30

Approve a method

ANARNERN AN BN EENEENEEN IRV ARV RN

Unapprove a method

iIC Process for FBRM Software Overview

iC Process for FBRM software includes three components installed by a single installation
program.

10| MK-PB-0102-AC Rev C
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iC Process for FBRM Client

The iC Process for FBRM Client is the user interface for real-time monitoring with ParticleTrack
process analyfical instruments. iC Process for FBRM Client can be run on the same computer
as the iC Process for FBRM Server, or it can be launched on any computer that can access
the iC Process for FBRM server through the Infernet or LAN.

IC Process for FBRM Server

In most cases, your IT personnel install the iC Process for FBRM server on a computer that is
connected directly fo the FBRM process instrument. This service communicates fo the FBRM
Server service for dafa acquisition and fo external control systems using Modbus, OPC UA,
and WITSML communication protocols.

FBRM Server

This component is automatically installed on the same PC as the iC Process for FBRM server.
The FBRM Server operates the ParticleTrack process instrument and manages the real-time
data collection.

iC Process™ for FBRM 4.4 Software User Guide | 11
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Introducing iC Process for FBRM User Interface

The iC Process for FBRM user inferface is a webpage in a browser and consists of:
W Left navigation menu,
W Title (instrument name and status),
®  Main display, and
m  Toolbar.
For many menu options, the main webpage includes individual tabs that display different
views related to the main page.
enmme: VN @bpage
IC progasem  P2ticleTrack Probe sioppesd Title (Instrument Name - Status)
B " ' Toolbar

Home

Trends | Disgnostics | Dstnbubions | Lange Walues Ta b S

Corfiguration

Methods
Refarences
Feports
Calibration
Service

Licensing

Left
navigation
menu

Adwninisbrator

Main display

[l e——

METTLER TOLEDO

Figure 2-1 iC Process webpage parts

After an Administrafor or Technician completes the initial implementation of instrument
configuration and method creation/approval, an Operator can select an approved method,
start a bafch or confinuous run, and begin monitoring a particle or droplet system.
Instructions begin under “Launching iC Process for FBRM” on page 41.

Figure 2-2 shows the main instrument display during a batch run and identifies additional
parts of the user interface that are common in daily operation.

12| MK-PB-0102-AC Rev C
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Figure 2-2 iC Process main instrument display—labeled

Left Navigation Menu—Provides instrument selection and a submenu of options. When you
select an instrument, the name expands to show the submenu options.

Instrument Submenu—Lists options for Configuration, Methods, References, Reports,
Calibration, and Service.

Toolbar—Provides selection options for starting, pausing, or stopping batch or continuous
process methods with the selected instrument as well as selecting the method. To start a
batch run, name the batch and start/stop it from the toolbar. The toolbar also tracks the count
of distribution samples measured.

Main Display—Shows the main content such as trends (defaulf view), distributions, and a
Large Values display of current trend values. The main display is based on the submenu
selection and, if applicable, the selected fab. Figure 2-2 shows three tabs on main display
that change the views among Trends, Distributions, and Large Values options. An additional
tab (Diagnostics) appears fo users logged in with the Administrator or Technician role.

Tab Views—Separates related information info individual ‘fabs’ so a user can quickly select
the desired view information or seftings. Tabs in Figure 2-2 show real-time process data.

Time Window—Enables selection of discrete time segments of trends up to 24 hours in @
single view (on Trends fab and Diagnostics tab only). Use the scroll bar fo the left of the
Window selection button to view data as far as back as10 days.

iC Process™ for FBRM 4.4 Software User Guide | 13
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Implementing iC Process for FBRM

This chapter provides comprehensive instructions on the initial implementation of the iC
Process for FBRM software. Steps include adding and configuring an FBRM instrument,
defining methods, and approving the methods for use in bafch and continuous processes.
These are basically one-fime sefup activities except for method adjustment or new method
development.

m This chapter is intended for users with the Administrator or Technician
role.

For details about permissions for each role, refer to Chapter 2, “Getting

Nofes: Started” on page 9.

W For illustrations of the overall process, refer fo “Workflow Illustrations”
on page 131.

Access the iC Process for FBRM software on the control computer by opening a Microsoft®
Internet Explorer© window and specifying the web application URL. If the client and server are
on the same computer, simply click the iC Process for FBRM icon on the desktop.

A

IC Process
FERM

Logging In (if applicable)

Alogin may be required based on how iC Process for FBRM was installed and on how your
IT department implements user authentication. If a login prompt appears, enter your network
login ID and password.

Introducing iC Process for FBRM

An Administrator or Technician completes the initial configuration of an instrument in iC

Process for FBRM fo prepare the ParticleTrack instrument for monitoring particle and droplet
systems. As an infroduction, the following section helps you become familiar with the Home
page. An introduction to the instrument main page is on page 12. If you are already familiar
with the user interface, skip this section and go to “Adding a Process Instrument” on page 17.

iC Process™ for FBRM 4.4 Software User Guide | 15
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iIC Process for FBRM Home Page

The Home page identifies the logged-in user and user role. If also provides the following
information and functions:

Left navigation menu—Home page and Licensing are the only options that appear before
an instrument has been added. The licensing function is described under “Activating
Licenses” on page 81.

Add new instrument—Instructions begin on page 17.
iC Process Version—Identifies the software release.
Send System Logs—Instructions are on page 84.

& nttpNocalhost//s/Home

B Home

IG Process™

Welcome <user's login ID= , you are currently logged on as an Administrator

Licensing Add new instrument

|-cEntur Name> |

| ParticleTrack E25 Instrument ~ |

_A.dd Instrumml:]

iC Process Version: 4.4.15.0

|Send System Logs | The archive should include log files from the last (1 day = |

Figure 3-1 iC Process for FBRM Home page—BEFORE instrument added

The “add’ function only appears before an instrument is added. After an instrument has been
added, the Home page displays the instrument stafus box and the name of the instrument
appears in the left navigation menu (Figure 4-2 on page 43).

16 | MK-PB-0102-AC Rev C
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Adding a Process Instrument

An FBRM instrument should already be added and configured as part of the system
installation process. However, instructions are repeated here for reference.

1. Onthe iC Process for FBRM Home page, enfer a unique name for the new instrument in
the Add new instrument box.

Add new instrument

|{Enter MName:= / |

l ParticleTrack E25 Instrument - ]

|ﬁ.dd Instrument

Figure 3-2 Add new instrument
2. Select the type of ParticleTrack instrument from the drop-down list.

I ParticleTrack E25 Instrument -

ParticleTrack E25 Instrument
ParticleTrack G&00,/GE00 Ex Instrument

Figure 3-3 Instrument type selection list

ParticleTrack is the brand name for all instruments manufactured affer January 1, 2013
featuring FBRM fechnology. ParticleTrack instruments include onboard Smart Chip
technology for sforage of critical calibration and system configuration information.

3. Click Add Instrument.

When you add an instrument, the Configuration page—Instrument Settings tab appears
automatically to enable sefting one or more required fields and reviewing the settings.

Configuring a Process Instrument

When an Administrator or Technician adds a process instrument, the Instrument
Configuration page appears. The initial implementation step is to configure that instrument.
The fop section of the Instrument Configuration page contains general settings and action
buttons for the configuration. Details and instructions are in the following sections:

W “Specifying Archive Folder Location (required)"

W “Establishing General Instrument Seftings” on page 19

B “Instrument Seftings Tab Defails” on page 20

iC Process™ for FBRM 4.4 Software User Guide | 17
METTLER TOLEDO



Specifying Archive Folder Location (required)

The Archive folder location is a required entry for all instruments. It is the location where all
files from iC Process for FBRM continuous and batch run are saved. Also saved in the folder
is an auto-generated daily report of trend charts for each statistic defined in the method.

The required folder location should be established during software installation and entered on
the Instrument Configuration page after an instrument is added to iC Process for FBRM.

<Insirument Nome= : Instrument Configuration

l

Archive folder location: Archive folder cannot be empty.

[+ Simulation () Batch Mode (*) Continuous Mode

Save J l Reszet J

18| MK-PB-0102-AC Rev C
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Figure 3-4 Initial Instrument Configuration—Required entry

1. Type the full path where the bafch or continuous process files will be saved as iC FBRM
experiment files (*.icFBRM).

Archive folder requirements

®  Archive folder must already exist on the computer where the iC
Process for FBRM server is installed.

B Administrator must have ‘write” access to the Archive folder.

Note:

You cannot Save the instrument configuration until the archive location for process files
is esfablished.
About archive file format—Archived files have the .icFbrm exfension so they can be
opened in iC FBRM software for review and analysis, as well as used for creation of
new customized templates for process methods.
About archive file size—Maximum archive experiment file size is 10,800
measurements. The 10,800 file size translafes to the following approximate amount of
run time in an archive, based on measurement interval:

Table 3-1 Archive File Related to Sample Interval

Amount of Run Time in Archive File |When Sample (Measurement) Interval is...

Up to 30 hours 10 seconds
Up to 90 hours 30 seconds
1 week 1 minute

If a process run or bafch exceeds 10,800 measurements, the system creates multiple
archive files for the same "batch.’

About archive file names—Archive files from the same continuous run or batch run
have the same name, but a different time stamp.

e Time stamp is in 24-hour clock format.



*  File Name Prefix—The file name prefix will be one of the following, depending on
the processing mode:

For Batch mode, the Batch name becomes the prefix for the archive file name.
Refer fo “Starting a Batch Run” on page 45 to see where bafch name entry occurs.

[Batch Name]_2012-10-11_16-52.icFERM L

For Continuous mode, the Method name is the prefix.

(Default)_E25_01Primary_R1000_Log_2012-10-11_16-40.icFERM |

For Continuous mode processing, the date/time is always in the file name.

Establishing General Instrument Settings

The Configuration page has two tabs of configuration information—Instrument Settings and
WITSML Inferface Settings.

WITSML is a specialized communication protocol for drilling rigs and
Note:  offshore platforms. Please refer to Appendix C for configuration instructions
on how to complefe the WITSML Inferface Settings tab.

This section describes Instrument Settings. Since most configurafion settings are
automatically transferred from the instrument, the key setting is whether the instrument will
be processing in batch or continuous mode.

1. Select Configuration from the left navigation submenu for a selected insfrument.

"E Instrument Configuration Page

ic b . ParticleTrack Probe : Instrument Configuration
rocess

Archive folder location: | CiWParticleTrack Probe'\Archive |
Home

) || Simulation () Batch Mode (*) Continuous Mode
ParticleTrack Probe

[ Save ] [ Reset ]

Methods : :
Instrument Settings | WITSML Interface Settings

Figure 3-5 Configuration page—General settings

The field highlighted yellow was required when the instrument was initially added to the
system and should already be filled in (see “Specifying Archive Folder Location
(required)” on page 18).

Check one of the fields highlighted green to define the type of particle system processing
(batch or continuous). By default, the instrument is in Continuous processing mode.
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Verify Simulation is Not Checked

By default the Simulation check box in Instrument Configuration should be unchecked
when the confrol computer is connected fo an instrument. The Simulation opfion is only
for systems that do not have an instrument connected.

Note:  Clear this check box when you connect fo a ParticleTrack insfrument.

Configure for Batch Mode or Continuous Mode

(+) Continuous Mode—By default, the software processes particle and droplet
~ sysfems in continuous mode, meaning an online instrument is continually
collecting data until a user clicks the Stop button.

O Batch Mode—To sef the instrument to process in batches, select Batch mode.
When an Operator clicks the Start button, the instrument begins continuous
processing and the Bafch Start/Stop buttons appear in the instrument toolbar,
along with a Name fext box. When an Operator clicks the Batch Start button, an
official batch begins (page 45). The batch ends when the Operator clicks the
Bafch Stop button. Refer also to the glossary on page 127.

Archive data between batches
This field only appears if you select Bafch mode.

Archive folder location: |C:‘1F'arti|:|ETrack Probe‘\Archive |

[ | Simulation (*) Batch Mode () Continuous Mode

|| Archive data between batches

| Save J | Reset ]

Figure 3-6 Configuration page—General settings (batch mode)

Unchecked—The system only creates archive files for batches. The archive will
not include data collected before or after a batch.

Checked—The system creafes an archive file that includes the dafa collected
before, affer, and between batches in addition fo the regular batch archive. In other
words, archive files will be created from the time the instrument is started to the
time it is stopped.

2. Save the general setfings and proceed to “Developing a Method” on page 23.

5

Instrument Settings Tab Details

20| MK-PB-0102-AC Rev C
METTLER TOLEDO

All ParticleTrack instrument settings are stored in the instrument as sef at the factory and by
the METTLER TOLEDO Field Service Engineer (FSE) during installation. Stored configuration
information transfers directly to the Instrument Settings tab (Figure 3-7) from the connected
instrument.



= ]nstmrmﬂl:fnr‘rﬁguruliﬂn |l

H G600 : Instrument Configuration
IC Process™ d

Archive falder location: | Co\WParticleTrackProbe'\Archive

Home
|| Simulation [ Batch Mede (= Continwous Mode
Ge00
[ =sawe | Reset |
| Configuratio
Methods
Instrument Settings  WITSML Interface Settings * Pre-set at factory
References )
Reports Instrument * Probe
Calibration Name: G&00 Probe diameter: | 19 mm -
Service
Instrument type: | ParticleTrack GEO0/GE00 Ex | Secan circle diameter: | 5 i
LI!:EI'ISIHEI
* Unit serial number: SIMULATED | CPi: | 10
cF2: |1
Scan speed: 2 mieters/sec
CP3: |0
Available chord Macro V. 1.1.11
selection models: Primary V. 1.1.11 Modbus
% Maintenance | Madbus stave 1D: | 0
Last preventive \ -
maintenance on: | L0/22/2012 |[as] Hold last walue: | No .ﬁ

Last successfully
calibrated on: 1/1/0001

Administrator

I
AN . Last successfully

walidated on: 110001

METTLER TOLEDO

Figure 3-7 Configuration—Instrument Settings tab

Details about Each Setting

The upcoming section describes each field on the Instrument Settings tab. Separate tables
correspond fo the parts of the page—Instrument, Maintenance, Probe, and Modbus.

Instrument

Table 3-2 describes each field in the Instrument section of the Instrument Seftings tab.
Table 3-2 Configuration Settings—Instrument

Field Name Description

Name The name created when an Administrator added the instrument to iC Process for FBRM
cannot be changed. To change the name, you must delete the instrument and add it
again with a new name.

Instrument Type The type of instrument selected when the instrument was added fo the software
appears by default: ParticleTrack G600 or ParticleTrack E25. The field can be edited,
S0 you can add information such as the probe model for G600 instruments (P, R, T, X)
or Ex for G600.
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Field Name

Scan Speed
(m/sec)

Table 3-2 Configuration Settings—Instrument (continued)

Description

Determines how many mefers per second the instrument scans the particle system.
Scan speed is instrument specific and the standard for each instrument appears by
default. If optional scan speeds have been purchased, the instrument firmware will
include the speed for the given instrument. Standard speed is bold in the following list:
ParticleTrack G600—2 or 4

ParticleTrack E25—2

Available Chord
Selection Models

Displays the CSMs available for ParticleTrack instruments.
The selection comes from the templafe selected for a given method (see “Selecting a
Template” on page 24).

Probe

Field Name

Probe Diameter

Table 3-3 Configuration Settings—Probe

Description

Probe diameter is pre-set af the factory for all ParticleTrack instruments.
ParticleTrack G600—19 or 256 mm
ParticleTrack E25—25 mm

Scan Circle Diameter

CP1 Calibration tuning parameters set during system calibration procedure. Do not adjust
CP2 these seftings unless directed by a METTLER TOLEDO engineer.
CP3
Maintenance
Table 3-4 Configuration Settings—Maintenance
Field Name Description

Last preventive
maintenance on:

By default, the dafe the instrument was tested af the factory appears in this field.

A METTLER TOLEDO FSE resets the reminder after completing Preventive Mainfenance
service by entering a new date in this field and saving the configuration. The software
displays a reminder message on the Home page with the date that the next Preventive
Service is due.

Last successfully
calibrated on:

This date resefs each time the System Calibration process is performed.

Last successfully
validated on:

This date resets each time the Calibration Validation procedure is performed on the
instrument and the result is ‘Pass.”

Maintenance reminders appear on the Home page (see “Example 3—Mainfenance
Reminders” on page 125).

Modbus

Field Name
Modbus Slave ID

Table 3-5 Configuration Settings—Modbus

Description

iC Process for FBRM can be a Modbus TCP/IP slave that communicafes with your Distributed
Control System (DCS) operating as a Modbus TCP/IP master. To activate communication via
Modbus TCP/IP, change this to a unique number between 1-254 that identifies the specific
instrument. The Modbus master will need the control server IP address and Slave ID fo
communicate with the FBRM instrument. Default (0) indicates no Modbus communication is
configured. See Appendix A on page 107 for details.

Hold Last Value

Modbus input register values (frend values and diagnostic values) are typically updated at
every measurement whenever the instrument is online and every five minufes when stopped.
However, if the instrument is paused and the software has been configured to Hold Last
Value, the software continues to return the last value before the instrument was paused.

After initial addition of an instrument and completion of the required Instrument Settings, the
last implementation task is developing one or more methods for use during processing.



Developing a Method

Before the iC Process for FBRM can be used to collect particle or droplef system data, an
Administrafor must creafe and approve executable methods for the instrument. A method is
essentially an SOP for the FBRM instrument that defines the instrument and measurement
configuration to ensure consistent data collection, display, recording, and reporting. An
operator simply executes the method when ready to monitor a batch or continuous process.
If multiple methods exist, the operator selects the appropriate method based on the SOP.

Templates: Methods are easily created through the use of templafes, which provide default
seftings for the measurement configuration. A template is a predefined or customized
experiment file from iC FBRM that defines:

m  Dafa treatments, and

m  Statistical and diagnostic trends using,

W A specific Chord Selection Model.

A template may also include:

W Reference Distributions (a Target and multiple References), and

W Y-axis range for trend graphs.

Default templates—iC Process for FBRM software includes default templates (refer to
“Template Selection Tables” on page 25).

Custom templates—An advanced iC FBRM software user can develop iC FBRM experiments
for use in iC Process web application method development. A custom template should be
copied to the appropriate folder to be used in iC Process for FBRM (see Figure 3-12).

Creating a Method

1. Select Methods from the left navigation instrument submenu.

E Methods Page

IC Process™

Home

ParticleTrack Probe

Configuration

Referances
Reports
Calibration

Service

Licensing

Figure 3-8 Methods selected from instrument submenu
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2. Inthe “Create method from an experiment or template” section, click Select Template.

& Methods Page

|c Process™ ParticleTrack Probe : Methods

Home Create a method from an experiment or template
ParticleTrack Probe Select Template...
Configuration Method name: |Name
R s —) [ Mathod
References

Figure 3-9 Methods main page—Select template

Selecting a Template

1. Select a femplate from those provided with iC Process for iC Process for FBRM.
Depending on how iC Process for FBRM was installed, method template selection will
be by one of the following procedures:

e (lick Select Template and choose one of the templates provided with iC Process
for FBRM for the currently configured instrument. Refer to “Template Selection Tables”
on page 25 for information on each femplate for a specified instrument.

e |fthe Select Template drop-down list is empty, navigate fo the Templates file
installed with the iC Process for FBRM soffware. The folder locafion is:

Windows 7 and 8: C:\ProgramData\METTLER TOLEDO\IC Process for
FBRM\4.4\Templates

a. Select the Experiment Templates subfolder.

~

Mame

. Calibration Templates

| , Experiment Templates

| Service Templates

. Validation Templates

Figure 3-10 Experiment Templates subfolder
b. Select the folder for the currently configured instrument.
Mame

| Jd E25
| G600

Figure 3-11 Instrument subfolder
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¢. Choose a template for the method. To decide on a template, refer fo the
"Templafe Selection Tables" section for the currently configured instrument.

MName

@J (Default)_E25_01Primary_R1000_Leog.icFbrm
&1 E25_01Primary_R30_Log.icFbrm

@J E25_01Primary_F100_Log.icFbrm

@J E25 01Primary F1000 Linear.icFbrm

@J E25_01Primary_R2000_Log.icFbrm

& E25_02Macro_R30_Log.icFbrm

& E25_02Macro_R100_Log.icFbrm

@J E25_02Macro_R1000_Log.icFbrm

@J E25_02Macro_R2000_Log.icFbrm

@J E25_03Dual_R1000_Leog.icFbrm

Figure 3-12 Experiment templates for a selected instrument

2. After choosing a femplate, continue fo step 3 on page 26.

Template Selection Tables

Use the upcoming tables to select the best template for method development based on the
type of ParticleTrack instrument, anticipated particle/droplet size, and the distribution CSM
(including a dual option). In addition to the CSM, the distribution display has one of the

following opfions:

m  Logarithmic—This is the standard presentation of FBRM distribution data fo optimize the
display. Typical particle and droplet applications use this display.

B Linear—Only use this display for special applications, as directed by your METTLER
TOLEDO Technology and Applications Consultant (TAC).

Template names are in the following format:

Instrument Model_CSM_Range_ChannelGroupingSpacing_ScanSpeed
(250 Hz Scan Speed only appears in G600, 4 meters per second femplate)

ParticleTrack G600 Templates for Method Development (2 m/sec)
Table 3-6 Provided Templates (ParticleTrack G600)

Template (*.icFbrm) CSM '(‘"r:;fg:g'e"' Range g:::l':;'m"
(Default)_G600_01Primary_R1000_Log 0-1000
G600_01Primary_R30_Log 0-30 Logarithmic
6600_01Primary_R100_Log Primary 0-100
6600_01Primary_R1000_Linear 0-1000 Linear (special)
6600_01Primary_R2000_Log 0-2000
6600_02Macro_R30_Log 0-30
G600_02Macro_R100_Log 0-100 o
Macro Logarithmic
6600_02Macro_R1000_Log 0-1000
6600_02Macro_R2000_Log 0-2000
6600_03Dual_R1000_Log Both CSMs | 0-1000
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ParticleTrack G600 Templates for Method Development (4 m/sec)
Table 3-7 Provided Templates (ParticleTrack G600—4 m/sec Scan Speed))

Template (*.icFbrm) CSM I(\n':;srz;esl;'lem Range g:::)rli::tion
(Default)_G600_01Primary_R1000_Log 250Hz 0-1000
G600_01Primary_R30_Log_250Hz 0-30 Logarithmic
G600_01Primary_R100_Log_250Hz Primary 0-100
G600_O01Primary_R1000_Linear_250Hz 0-1000 Linear (special)
6600_01Primary_R2000_Log_250Hz 0-2000
6600_02Macro_R30_Log_250Hz 0-30
6600_02Macro_R100_Log_250Hz 0-100

Macro Logarithmic
G600_02Macro_R1000_Log_250Hz 0-1000
6600_02Macro_R2000_Log_250Hz 0-2000
6600_03Dual_R1000 Log_250Hz Both CSMs | 0-1000

ParticleTrack E25 Templates for Method Development
Table 3-8 Provided Templates (ParticleTrack E25)

Template Name (*.icFbrm) CSM l(wr:;srz::r)nem Range g::::::“on
(Default)_E25_01Primary_R1000_Log 0-1000
E25_01Primary_R30_Log 0-30 Logarithmic
E25_01Primary_R100_Log Primary 0-100
E25_01Primary_R1000_Linear 0-1000 Linear (special)
E25_01Primary_R2000_Log 0-2000
E25_02Macro_R30_Log 0-30
E25_02Macro_R100_Log 0-100

Macro Logarithmic
E25_02Macro_R1000_Log 0-1000
E25_02Macro_R2000_Log 0-2000
E25_03Dual_R1000_Log Both CSMs 0-1000

3. Inthe Method name box, modify the default name, if desired. Provide a unique name
that identifies the method.

IC Process™ ParticleTrack Probe : Methods

Home Create a method from an experiment or template
ParticleTrack Probe E25_02Macro_R1000_Log.icFbrm
Configuration Method name: |E25_02Macro_R1000_Process A1S

Create Method

Referances

Figure 3-13 Methods main page—Template selected and renamed

4. Click Create Method.
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The Overview tab for the newly created method appears and the method is added to the
main Methods list (Figure 3-14).

ParticleTrack Probe : Methods

Create a method from an experiment or template

[ Select Template...

Met ime: | Name
|
Methods
Hame Approved  Approved By  Approval Time Compatible
| w AMNkammer-1 | 9/26/2012 2:01:46 PM L |ﬂ| Unapprove | @
v 4 |E|:|||:| Approve | R | Delete
W |E|:|rt| Approwve | eport |D:Iete

Figure 3-14 Methods list—Main page

The list identfifies which methods are approved along with the date/fime and login name
of the person who last approved a method.

The Method Name and the Edit button are links fo the Method details page (described
under “Viewing and Editing Method Settings” on page 28)

5. At this point, you can click Approve to make the method available for continuous or
batch process runs.

Method Compatibility

1. Verify compatibility between the selected femplate and the instrument configuration
seftings. A check mark in the Compatible column indicates that the key details from the
template agree with the Instrument Configuration settings.

¢ Ifacheck mark appears, Chord Selection Model requirements are verified (read nofe
below).

e If a check mark does not appear, verify the templafe selection and choose a
compatible template.

2. Review the method details and complete the necessary seftings for frend alarm high
and low limits, optional external outputs (such as fo a Modbus DCS, OPC UA, or
WITSML trend curves.). Instructions begin in the next section.
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Compatibility is required between the Method and the instrument
Configuration. If compatibility does not exist, a message appears on the
Method configuration page. A red system nofification message appears in
cerfain conditions, however, these conditions do not make the template and
method incompatible. Instead, overrides occur, as follows:

Note:  Template contains multiple Chord Selection Models—System nofifies you
that the method will only use the CSM selected for display in the femplate.

IMPORTANT!—If a template is tagged as incompatible with the instrument
configuration, it can still be saved, but not run. Only approved and
compatible methods appear to the Operator for use in a batch or continuous
process.

Viewing and Editing Method Settings

When a new method is added, the method page (Overview tab) appears automatically for
viewing and editing method options. The new method also appears in the list on the main
Methods page (Figure 3-14). Choose a method from the list to view or edit details.

B Methods remain unapproved unfil an Administrator releases them for
use by an Operafor.

Notes: M Seftings cannot be modified for Approved methods. The user must
unapprove a method to make changes. See page 35.

B Method deletion sfeps are on page 36.
1. From the Methods list on the main Methods page (Figure 3-13), click the name of the
one fo view or edit.

The Overview fab displays information about the method template. Additional method
development details are separafed into six tabs of information shown below.

Owverview | Reference | Trends | External Output | External Input | History

Figure 3-15 View/edit tabs for a selected method

General Settings and Actions for a Method

The fop section of the page for a selected method includes general settings and three action
buttons—Approve/Unapprove, Report, Save Changes. The general seftings come from the
template, but can be modified during method development.

ParticleTrack Probe: E25_02ZMacro_R1000_Process AlS |tz nomaers R1000 Process A15 Save Changes

Sample interval: | 10 secands Apprave
Averaging type: | None -

+ Stuck Particle Correction Enabled

Figure 3-16 Method development—General settings

General settings are defined below and discussed in detail under "Developing a Method".
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2. “Sample Interval” on page 37—Accept the default from the iC FBRM template or adjust
the interval for the method, depending on the particle or droplet system in production.

The Sample Interval is the number of seconds, minutes, or hours between each FBRM
measurement. The interval from the iC FBRM experiment femplate appears by default.

3. “Averaging Type” on page 38—Accept the default from the template or select the
Averaging option that best meets the requirements for the particle or droplet system in
production. Averaging is a statistical dafa treatment that should be used with caution.

4. “Stuck Particle Correction” on page 40—Accept the default from the tfemplate or disable
the mathematical correction.

Overview Tab

The Overview fab (Figure 3-17) lists the settings from the imported template, as they were
defined in iC FBRM—For example: Statistics and Chord Selection Models (CSMs).

& Method Canfigurstion Page

IC Process™

Home

ParticleTrack Probe
Configuration

|

Relerances

Reparts

Calibration

Senvice

Licensing

Adminiskrator

MM bammm a1

METTLER TOLEDO

ParticleTrack Probe: E25_02Macro_R1000_Process ALS | pog goyacrs R1000_Process 415

Save Changes|

Sample interval: | 10 seconds

Averaging bype: lHnmz -

[#] Stuck Particle Correction Enabled

Overview | Reference | Trends | External Output | External Input | History
Method Configuration:

Instrument Type: ParticleTrack E25
Sample Interval: 10 seconds
Averaging Typa: Mone
Channel Grouping Ben Spacing: Log
Mumber of Bins: 100
Channel Grouping Range: 1 - 1000 microns
Scan Speed: 2 m/'s
weighting Type: Mo Weaght
Stuck Particle Correction Enabled: True
Chord Selecdhon Madel{s):

Macro W, 1.1.11
Statistic]s):

Median, No Wt

Mean, Sqr Wt

counts, Mo Wi, <10

counts, Mo Wi, 10-50

counks, Mo Wi, S0-250

counts, Mo Wit, 250-1000

Detection Count {counts)

Fouling Index (%)

Stuck Particle Correchon (%)

Std dewiabion, Ho WE

ChiSquare, No Wt

Percentile <, (10}, Mo Wt

Percentile ¢, (25}, Mo Wt

Percentile &, (75), Mo Wt

Percentile ¢, (90}, Mo Wt

Figure 3-17 Methods—Overview tab

1. Review the summary of the method definitions on the Overview tab.
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W Method Caonfiguration Page

The summary is for information only—no edits can be made from this tab. Data
Treatments, Statistics, Reference and Target Distributions can be defined in the iC FBRM
template experiment used to create the method. Method configuration also comes from
the template, but some editing can be done in the method’s general settings (described
starting on page 28)

2. Accept the default Sample interval, Averaging type, and Stuck Particle Correction

settings, or edit using the information in “More About Method Parameters and Settings”
on page 36.

3. Click Save Changes and proceed to the Trends tab.

Reference Tab

Use the Reference fab fo select the Target Distribution that represents a set point.

Other distributions are representative particle or droplet distributions from historical data for
the method and particle/droplet system.

When an Operator selects a method that includes Target and/or Reference distributions, these
will appear on the Distributions fab during continuous or bafch processing.

Reference distributions can also come from real-time captures during
Note:  processing when a user clicks Save As Reference on the Distributions tab.
Distributions appropriate for the method appear in the selection list.

If the template imported for the method includes reference and target distributions, they will
appear in the selection drop-down lists (Figure 3-18). Otherwise, the selections are blank
until references are saved during real-time processing.

IC Process™

Home
ParticleTrack Probe
Configuration
]
References
Reparts
Calibration
SErvice
Licensing

Administrator
AM kammer-1

METTLER TOLEDO

ParticleTrack Probe: E25_02Macro_R1000_Process A1S | eas oamacro_r1000_process a15 | [Save Changes|

Sample interval: | 10 seconds |A.1:-pmu1:| F

averaging type: [ Mons -

|&f] Stuck Particle Correction Enabled
Overview | Reference | Trends | External Output | External Input | History

Select Reference Distributions to use in the Method:

Target Distribution: gl

Reference Distribution: |

Reference Distnbution: =
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1. Accept the Target Distribution and Reference Distribution(s) that came in with the
template, if applicable. If the templafe did not include a specified target, a user-defined
custom template can be created in iC FBRM and imported for a new method.

2. To select a Target and a Reference Distribution from those collected during real-fime
processing, click the down-arrow next to the type of distribution and choose the one to
display fo the operator during processing.

3. To select a second Reference Distribution, click the down-arrow in the second Reference
Distributions selection list and choose the distribution fo display fo the operator during
processing.

4. Click Save Changes or proceed to view/edit the method information and settings on
one of the fabs, described in the upcoming sections.

Trends Tab

An iC Process for FBRM method includes a list of stafistical frends. This list is derived from
the stafistics defined in the iC FBRM template that was imported for the method. For each trend
listed, you can specify the low and high alarm limits that display during processing. The
Trends tab also enables limits to the Y-axis scale on the trend graph.

& Methed Condiguration Page

iC Process™

Home
ParticleTrack Probe

Canfiguration

[ —
Referances

Aeports

Calhration

Service

Licensing

Administeatar
AH kammer1

METTLER TOLEDO

ParticleTrack Probe: (Default)_E25_01Prim_R1000_Log

Sample interval; | 10 s=conds Approve |

Averaging type: | Kone r
|+l Stsck Particke Comrection Enabled

Owerview | Reference | Trends  External Quiput | External Input | History
Output Trends

Units Love Alarm  High Alarm Y Axis Min ¥ Axis Max  Use Y Axis Limits
Hadian, Mo Wt (Primary) microns Nal Nal a 1
Mean, Sgr Wt {Primary) microns Hah Fah a 1
counts, Mo W, <10 {Primary) counts (fines) MaM Mal a 1
courts, Mo Wt, 10-50 [Primary} counts (fines] MaM Mal a 1
courts, Mo WL, 50-250 [Primary) [T Hal FMaN a 1
courits, Mo 'Wt, 250-1000 {Primary] counts Mal MNaN a 1
Detection Count {counts) (Primary) counts Maahi Fah i} 1
Fouling Index (%) (Primary) % LEL] LEL] a 1
éElul:lc Partide Correction (%%} (Primary) % Mal Mal a 1
| Sd deviation, Mo W (Primary) FiCTeas LEL] LEL] a 1
il;hIEuuar\q. N Wt [Primary) wnitless MaM MaM a 1
| Pereantile &, {10), Mo Wt (Primary] micrens Mal Fan [i] 1
| Percentile ¢, (25), Mo Wt (Primary) microns Nah Mal ] 1
! Percentile ¢, (7%), Mo Wt (Primary} microns Mal Pal a 1
i Percentile ¢, (90), Mo Wt (Primary] micrens Man MaN a 1

| (Defaulty E25_01Pmenm_R1000_Log | |Sawve Changes
L

Figure 3-19 Methods—Trends tab

Use the following steps to establish or edit alarm limits or the y-axis range for each trend in
the method:
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For an unapproved method, select the Trends tab. If necessary, click Unapprove fo
enable changes to the trend settings.

Establish alarm limits for one or more trends, as needed.

Low Alarm—Entfer the lowest accepfable value for a frend, in the units shown.

High Alarm—Enter the highest acceptable value for the frend.

Dashed horizontal lines display af these limits on the Trends tab during processing.
Dashed line color matches the legend color of the selected statistic. By viewing the
frend graph or the Large Value display, an Operator can observe that frends representing
the particle or droplet system are within limits.

Le 2m m— cgunks, Mo Wt, 50-250 (Prim -~ |
532417 counts
e Stuck Particle Correction (% = |
F5.18 5.21 %
.16
r5.14
r5.12
F5.1
1001 11:10 AM 10/1 11:12 AM ==== Limit -=+ Reference

Figure 3-20 Dashed line for Limit

If a frend falls outside the limits for five consecutive samples, an
alarm condition occurs. A red alarm message displays in an alarm
panel fo the lefft of the main display. The instrument name also

Note: changes to red at the fop of the main display area and the trend box
changes fo red on the Large Values tab. If the alarm condition
corrects itself for five consecutive samples, the alarm message stops
displaying.

3. Accept the default settings, or change the Y-Axis settings.

By default, the system automatically scales the trend graph to the data. However, the
system will use the y-axis limits defined in the method if they are enabled. If y-axis
limits are specified in a template for a frend, the system will use these limits as the
default setfings in the method.

Note: Templafes provided with the system do not include y-axis limits.

Click Save Changes, or if you are ready fo approve the method for use by Operators,
click Approve and the changes will be automatically saved.



External Output Tab

Use this tab fo assign iC Process for FBRM frends to an external source. Modbus registers or
OPC UA variables can be mapped to frends. If WITSML was sef up in instrument configuration
(see Appendix C), a WITSML column also appears on the External Output tab.

The Trend Mapping drop-down list shows the trends statistics from the Trends tab (see
page 31). Trends can include values for key particle system components as well as the high
and low limit for that value.

= -
™ ParticleTrack Probe: E25_02Macro_R1000_Process ALS
Ic Process o - = | E25._02Macro_R1000_Process A15 | Save Changes|
Home Sample interval: | 10 secands Approve
ParticleTrack Probe
Averagng type: | None =
Configuration =,
o Stuck Particde Correction Enabled
S —
References Owerview | Reference | Trends | Ewternal Output | External Input | History
Reports Index Modbus Registers  OPC Name Trend Mapping
Calibration 1 40001:40002 ProcessVariablel | == not mapped -- =
Service 2 40003 : 40004 ProcessVarlablez | -- not mapped -- = |
Licensing 3 4D005: 40006 Processvarlables || net mapped — E
4 4000740008 ProcessVariabled Median, Mo Wt {Macro) : Valus
5 40009:40010 ProcessVariables | Median, No WE (Macro) : LoAlarm
5 40011:40012 ProcessVariables | M8dian. Mo Wt {Macro) : Hialarm
! Mean, Sqr Wt (Macra) : Value
i 40013:40014 Processvariable?
Mean, Sgr Wt (Macro) : Loalarm
a 40015:40016 Processvarlables ;
Mean, Sgr Wt (Macro) : Hialarm
4 L | P Varl
¥ ik ook e counts, No WE, <10 (Macra) : Value
10 40019:40020 ProcessVariablell counts, Mo WE, <10 (Macro) : Loalarm
11 40021:40022 ProcessVariablell | .nynts, No WE, <10 (Macro) : Hialarm
Adrunistrator ) 2 : e
AN \kcarmrer-d 12 40023:40024 ProcessVariablel? | counts, Mo Wi, 10-50 (Macro) : Value
13 40025:40026 ProcessVariablel3 | counts, Mo Wt, 10-50 {(Macra) : LoAlarm
METTLER TOLEDO 1 | counts, No We, 10-30 (Macro] ; Hialarm ¥

Figure 3-21 Methods—External Output tab

Use the following steps to esfablish or edit frend mapping for your external source:

1. For an unapproved method, select the External Output fab. If necessary, click
Unapprove to enable changes fo the output seftings.

2. Inthe Trend Mapping column, click in the field and select the frend fo be mapped as
ProcessVariable1 (ProcessVariablel is featured in Figure 3-21).

¢ For Modbus, the Modbus Registers column shows the corresponding registers for
the trend.

e For OPC UA, the trend name is in the OPC address space in the “ProcessVariable#.
Name” address and the value is in the “ProcessVariable#” address. When you map
an OPC variable to a trend, the name and value become external oufput fo the OPC
UA server.

e |fWITSML is set up, a WITSML Curve column lists the curve names predefined in the
WITSML server for the given well and wellbore (refer to Appendix C).
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3. Click Save Changes.

Figure 3-22 shows the External Oufput tab after several process variables have been
mapped to Modbus registers and OPC Variables.

Overdiew

Index

23 T Y-

Reference | Trends External Qutput

Medbus Registers  OPC Name

40001:40002
40003:40004
40005:40006
40007 :40003
40009:40010
40011:40012

ProcessVariablel
ProcessVanable2
ProcessVariable3
ProcessVariabled
ProcessVariableS

ProcessVariables

External Input

Trend Mapping

Histary

Median, Mo Wt (Macro) : Value

L

| Mean, Sqr Wt {Macra) : Value

counts, No Wt, <10 (Macro) : Value

e
=

hcounts, Mo Wt, <10 (Macro) : LoAlarm |

| Mean, Sar Wt (Macro) : Hialarm

)

| — not mapped -

T

Figure 3-22 External Output after mapping (Modbus Registers)

Appendix A, “Modbus DCS with iC Process for FBRM”, Appendix B, “OPC UA Server

with iC Process for FBRM”, and Appendix C, “WITSML with iC Process for FBRM”

provide details about the external output options.

4. Click Approve to make this an official method that Operators can select fo starf a

process run.

External Input Tab

This tab is for future use.

Overview | Reference | Trends | External Output | External Input

Index

Variable Name

Modbus Registers  OPC Name

Figure 3-23 Methods—External Input tab

History




History Tab

The Histfory tab displays a complete audit log of the changes to a specific method. There are
no user seftings on this page, buf you can view and print a report of the audit log showing
method revisions.

£ Method Corfiguration Page
& ]
. IC Process™  ParticleTrack Probe: (Default)_E25_01Prim_R1000_Log | (Dsfaut)_e25_o1erim_R1000_tog | [save Changes
Home . =
Sample inberval: | 10 seconds |Ap,p|'wl:: Ripart
ParticleTrack Probe
Averaging type: lHnne - ]
Configuration
o A Stuck Particle Correction Enabled
Referenpes Overview | Reference | Trends | External Output | External Input | History
Reports Version 1 approved by AMikammer-1 on S/26/2012 B:58:40 &AM
Calibration Method first approved.
Service :
version 2 approved by AM\kammer-1 on 972672012 9:19:15 AM
Licensing Max trend range changed from 1 to 10 for trend Median, No Wt (Primary)
Min trend range changed from O to 5 for trend Median, No Wt (Pamary)
Administralar
A hamares-1
b Version 3 approved by AM\kammer-1 on 9/26/2012 9:21:11 AM
ME"'I.ER mm Use trend range imits changed from False to True for trend Medsan, o Wt (Primary)
v

Figure 3-24 Methods—History tab

Approving a Method

Approved and compatible methods appear in the drop-down list that Operafors select from
when they are ready to start a batch or continuous process.

ParticleTrack Probe service (SIMULATED)

Method: | (Default)_E25_01Prim_R1000_Log v]

- - plly 'T@' Start Time: r“{Defaull:}_EES_ﬂ1Prim_R1l]!]l]l_Lng |

sample Cou
| E25 02Macro_R1000_Process A15

Trends | Diagnostics | Distributions | Large Values

Figure 3-25 Method selection on main instrument page

An Administrator can approve a method from the main Methods page or from the edit/view
page of a selected method, as follows:

1. Select Methods from the left navigation submenu for a specific instrument.

2. Locate the unapproved method from the main Methods page and follow one of the
steps below:

e  (Click Approve nexi to the method name.
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e Select an unapproved method from the list to view/edit the definition.
If you selected a method to view/edit, review the settings (see "Viewing and Editing
Method Setfings") and click Approve in the top section of the view/edit page.

Deleting a Method

Only unapproved methods can be deleted.The buttons toggle between approve and
unapprove.

1. Locate the method to be deleted from the main Methods list (Figure 3-26).

2. Make sure the method is nof currenily available for use. If necessary, click the
Unapprove button to change the status to unapproved.

Methods
Name Approved  Approved By Approval Time Compatible
v 4 AMikcammer-1 S/28/200F 2:01:48 PM ey Edit Unapprove  |Report
v aM\kammer-1  9/27/2012 2:27:52 PM il Edit| |Unapprove |Report
o Edit Approwve Delete

Figure 3-26 Methods main page—Delete a selected method

3. Click Delete for the selected method.

Generating a Method Report

From the Methods page (Figure 3-26), select an approved method fo be reported and click
Report. The report describes the sampling inferval, alarm limits, a summary of the Data
Treatments, External Outputs, and method configuration, plus the method approval history.

More About Method Parameters and Settings

After templafe selection, a method can be immediately approved and used in a batch or
confinuous process. However there are many common parameters and settings in methods
that an Administrator can adjust according fo the particle or droplet system or process. This
section provides facts about methods along with details about common parameters and
settings.

Template Contents

The following information from a templafe becomes part of the method. This information
represents potential processing steps to convert the particle and droplet system data into
valuable information for tracking particle initiation, nucleation, and end point.

Data Treatments—Averaging parameters *, Channel Grouping: Number of bins, Resolution,
Range of microns, Linear or Logarithmic spacing of bins, Enable Stuck Particle Correction)

User-specified statistical trends—These statistics are available on the Trends tab.
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Reference Distributions—Distributions pinned in iC FBRM software and saved as
references, plus the type of weighting for the distributions.
Target distribution—The software uses the distribufion identified as the target to
calculate the %Deviation statistic.
Managing Distributions—An Administrator manages the reference distributions
collected during real-time processing and calibration/validation testing on the
Configuration > Reference Distributions fab (see “Managing References” on page 79).
Y-Axis settings—The y-axis scale can be sef in an iC FBRM experiment that is used as a
method template. If a user-customized template with y-axis settings is used for a method, the
y-axis seftings will become the default in the Method’s Trends fab, as described below.
Y Axis Min—Y-axis starting range for the trend data ‘Use y-axis limits” is enabled.
Y Axis Max—Y-axis maximum range for the frend dafa when ‘Use y-axis limits” is
enabled.
Use Y Axis Limits—If checked, the system will apply the y-axis limits defined for the
specific trend. If y-axis limits were defined in the femplate for a specific frend, the default
value will be checked. Otherwise, the defaulf value is unchecked.
Autoscaling—If y-axis limits are defined for a trend, and the frend’s values extend
outside the bounds of the limits, the system aufomatically scales the limits to include
the values.
Refer to the Trends tab on page 31.

Instrument settings including scan speed and Chord Selection Model (CSM).

Tracking Method Changes

Method changes are tracked—iC Process for FBRM software retains an audit log of all
changes to a method on the History tab (page 35).

* Averaging (smoothing) Data Treatment can be adjusted as part of

N method definition (see “Averaging Type” on page 38).
ote:
** Reference distributions can also be identified during particle system

processing (see “Saving Reference Distfribufion” on page 53).

Common Method Parameters

Refer to Figure E-1 on page 131 for an illustration of the type of parameters that are included
in templates, along with the settings that can be adjusted in iC Process for FBRM method
development. Below are the common parameters in method development and how they
impact the particle system measurements during an experiment bafch or production run.

“Sample Inferval” on page 37
“Averaging Type” on page 38
“Stuck Particle Correction” on page 40

Sample Interval

The sample inferval determines how often the system takes a measurement during a
confinuous or bath process run. A sample inferval is defined within the selected template and
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can be edited from any method development tab. During method development, an
Administrafor can use the default sample interval provided by the selected template, or
change the interval in the ‘Sample inferval” text box of an unapproved method.

|c Procass™ ParticleTrack Probe: {Del’ault}_EEE_DlFrnj

Home .
Sample interval: | 10 seconds |

ParticleTrack Probe
Averaging type: Hone b J
Configuration :

¥ Stuck Particle Correction Enabled

References Overview | Reference  Trends | External Qutput

Figure 3-27 Method settings

Note that the instrument is continually measuring chord lengths from the particle system and
tabulating them into a histogram recording the number of chord lengths measured within
each channel. The sample interval simply determines how often the tabulated resulfs are
reporfed. A longer sample inferval will permit collection of a larger sample size of particle
chord lengths, and will therefore result in greater statistical stability.

Recommended minimum interval is 10 seconds. Refer to Table 3-1 on

Note: page 18 for examples of how sampling interval affects archive file size.

In general, selecting an opfimal sample inferval should be based on consideration of three
factors: process dynamics, measurement stability, and duration of the batch or continuous
run. In many situations these factors will conflict, and the user must optimize based on their
requirements. In most cases, process dynamics will have highest priority.

Table 3-9 Sample Interval Considerations

Factors to Consider Shorter Sample Interval Longer Sample Interval
Process dynamics—Sample interval should m Captures more dafa points in a m Captures fewer data points in a given time
be small fo ensure the frue process dynamics given time period period
are measured, and signal aliasing is avoided. |™ Befter for unstable samples or B Better for stable samples or processes
processes with fast dynamics with slow dynamics
Impact on measurement stability—A longer |® Fewer particles analyzed per W More particles analyzed per measurement
sample interval will record more chord lengths measurement W |Improve measurement stability by
per reporfed measurement, resulfing in greater |® Measurements in low increasing the sample inferval (and
ot i 4 concentrafion systems may show increasing the statistical sample size)

statistical precision qqd less measurement-to significant measurement fo m Too long o measurement duration may
measurement variability measurement variability mask process dynamics
Duration of run—Long run duration, B More dafa points recorded in a B Fewer data poinfs recorded in a given fime
combined with a fast sample interval, will given time period will increase the period will reduce the size of associated

: ) size of associafed dafa files, and dafa files, allowing more efficient review
resulf in very Iorg_e data files ?hot can be ) will require more processing and analysis
cumbersome during data review and analysis. power/time during analysis

Averaging Type

Averaging, also referred fo as a ‘smoothing method,” is a statistical method to smooth out
fluctuations from the measurement data—for both frends and distributions.
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The averaging functions improve the statistical robustness of the real-time measurement by
averaging the raw signal acquired from the hardware. Note that there is a trade-off between
measurement precision and sensitivity to change. While averaging improves measurement
precision, it also dampens the dynamic response of the measurement to real-time changes
in the trended statistics. Caution should be used to avoid over use of averaging, which can
impact measurement sensitivity and reduce the ability to detect change over time.

Each templafe provides a default sefting for Averaging; however the defaulf setfing can be
optimized and overwritten by an administrafor during method development. There are three
Averaging types available during method development.

Averaging type: Mone -

ane

[+ Stuck Particle
Maving
Overvyiew

Refe Exponential

Figure 3-28 Averaging options

®  None—Displays real time measurement, with no averaging function applied.

B Moving—Uses a cumulative moving average calculation based on a user-defined
number of unweighted data points in the experiment. The moving average window size
is an integer that defines the number of consecutive measurements from 2 fo 60 that are
averaged to provide the real-time data. For example, a moving average window size of
5 will display a distribution and calculated statistical frends that are the arithmetic
average of the most recent raw signals for measurement and the previous four
measurements. A higher moving average window size yields a smoother trend.

Averaging type: Moving » | Window Size: E] L
--x Smoother --=

The Moving calculation is as follows:

=0
where V= the calculated moving average at time t

n = the user-defined number of unweighted data points

X;_; = the measurement data point at time t — i

W Exponential—Uses an exponential (low-pass) filter fo improve measurement precision.
The calculation is based on all of the past data points in the experiment and it applies
weighting fo all of the dafa points used in the calculation. The weight of a given data

point used in the calculation decreases exponentially with time.

Alpha is set fo a value between one (no averaging) and zero (maximum smoothing).

The value of alpha () determines the ratio of weighting applied fo the most recent raw
signal for measurement, while the remainder of the weighting (1 - ) is applied fo the

previous measurement. A lower alpha yields a smoother frend. .

Averaging type: | Exponential + | Alpha: =
--= Smoother --=
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The Exponential calculation is as follows:
V—aX,+(1—a)¥_,;

where  V; = the calculated moving average at time t
V,_; = the calculated exponential average at time t — 1
X; = the measurement data point at time t

a = the weighting coefficient.

Stuck Particle Correction

Stuck particle correction is an advanced feature of FBRM technology fo ensure that a small
amount of window fouling does not affect the integrity of the data. Advanced signal
processing identifies and removes the repeated chords of a particle that is stuck in the same
position within the FBRM scan circle. This avoids oversampling of stuck particles and
improves measurement reliability and sensitivity.

By default, stuck particle correction is enabled in all femplates. During method development,
click to remove the check mark if the particle or droplet systems for the given method do not
require the stuck particle correction calculation.

Additional Tabs on Main Instrument Page
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When any authorized user selects an instrument from the iC Process for FBRM Home page,
the main display for that instrument is the Trends tab. The main display has four tabs for an
Administrafor or Technician and three tabs for an Operator. The Diagnostics tab only displays
to Administrators and Technicians.

Trends | Diagnostics | Distributions | Large Values

If you are an Operator, refer to "Viewing Options on the Main Page" starting on page 46.

If you are an Administrator or Technician, the same four tabs appear when the instrument is
online or when it is in service mode. Refer to the information in the following sections based
on whether you are considering online results or service mode results:

®  Online Trends, Diagnostics, Distfributions and Large Values—Refer to page 46 from the
perspective of the instrument running a batch or continuous process.

W Service mode Trends, Diagnostics, Distributions, and Large Values—Refer fo “Running
Service Tests” on page 89 for defails from the service perspective. The Diagnostics fab
is described “Diagnostics Tab” on page 91.

The Diagnostics fab that appears on an instrument main page reports
Note:  diagnostic values while the instrument is running a process. Diagnostics
in the service mode reflect values from running instrument service tests.



Operating iC Process for FBRM

iC Process for FBRM software enables direct control and monitoring of the ParticleTrack
G600 or ParticleTrack E25 instrument. This chapter provides comprehensive instructions for
an Operator on how fo use the iC Process for FBRM to monifor continuous or bafch particle
or droplef processes in production. Before an Operator can start a run, an Administrator or
Technician must have completed the initial implementation described in Chapter 3.

B This chapter is primarily intended for users with the Operator role.
Administrafors can also perform the actions in this chapter.

W For defails about permissions for each role, refer fo Chapter 2,
Notes: “Getting Started” on page 9.

B For an infroduction to the user interface, refer to page 12.

W Refer to the “QuickRef: For Operators of iC Process for FBRM” in the
documentation portfolio.

Launching iC Process for FBRM

Access the iC Process software on the control computer by one of the following procedures:

Desktop icon—If the client and iC Process for FBRM server are on the same PC, double-click
the desktop icon on the control computer desktop.

a

I Process
FERM

Internet Explorer—If the client is on a remofe PC, access iC Process for FBRM, as follows:
1. Open the Infernet Explorer browser.

2. Inthe address bar, enfer the web application URL provided by your IT depariment.
The URL entry is case sensifive. If will be in the following format:
http://<computer name>/

Replace <computer name> with the name of the control computer where iC
Process for FBRM is installed.

Logging In (if applicable)

A login may be required based on how iC Process was installed and on how your IT
department implemented user authentication. If a login prompt appears, enter your network
login ID and password.
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A Sample Workflow

Controlled by your Standard Operating Procedure (SOP), the workflow for an iC Process
Operator would generally follow the sample below.

( Dperator Workflow )

Go to iC Process
HOME page

Select preconfigured instrument

Select Method

Click Start icon

Mame and Start Batch (if applicable)

View Trends of St SN,
Selected Statistics Ea) P

b e

ViewfCompare Real-
Time and Reference
Distributions

Report information and trends
outside acceptable range per SOP

Figure 4-1 Sample of Operator workflow

Selecting Pre-Configured Instrument

The current instrument controlled by iC Process appears on the Home page (launch page of
the iC Process Web application) along with the current instrument status. Figure 4-2 shows
a sample Home page. The first software step to monitor your particle and droplet system is
to select the instrument by one of two methods:

m  Click the instrument name in the left navigation menu, or

m  Click anywhere inside the instrument stafus box from the main display.
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| & Home

@ lc Process™ Welcome <user login ID> , you are currently logged on as an Administrator

T ParticleTrack Probe

ParticleTrack Probe Batch

Licensing

[ Batch Active ]

Maintenance Reminders:
Calibration Validation Due 10/4/2015
Preventive Service Due 10/2/2015

Delete Instrument
Administrator , .
3 iC Process Version: 4.4.15.0
<user login D=
lSl:nl:I System Logs| The archive should include log files from the last | 1day -
METTLER TOLEDO

Figure 4-2 Home page example

Viewing Instrument Status on Home Page

The Home page indicates instrument status. Figure 4-2 shows an instrument that is online,
meaning it is actively collecting measurements in batch mode.
Table 4-1 Instrument Status

Status Description

No Communication |Instrument is not currently collecting data, or executing a run, or publishing data to the designated
archive location or an external client such as Modbus, OPC UA, or fo a WITSML server.

When in this status:

W Check that FBRM Server is running.

B Check the power connection fo the confrol computer.

B Check the communications connection between the control computer and the instrument.

IMPORTANT: If the software loses communication with the instrument, the system confinually tries fo
reestablish the connection. If a run is in progress when communication is lost, the system attempts
fo continue executing the current method and run after communication is reestablished.

Stopped Instrument communication is established, but instrument is not in service mode and there is no
method running.
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Table 4-1 Instrument Status (continued)

Status Description

Online Instrument is actively collecting data and publishing data fo an external client such as Modbus or
OPC UA, or a WITSML server. This is the active state for Continuous processing
Batch Active—The system is in bafch mode and running.

Paused Operator has paused the process. The system is collecting data and execufing a run, buf not
publishing data to an external client such as Modbus or OPC UA, or fo a WITSML server.

Service Technician has put the instrument in service mode to collect dafa for tests. When in service mode, the
instrument does not publish data to an external client such as Modbus or OPC UA, or to a WITSML
server.

Viewing Preventive Maintenance Reminders

The Home page also shows regular preventive maintenance reminders (Figure 4-2) that
prompt you fo validate instrument calibration or schedule a preventive maintenance visit.
When a reminder appears, contact your Administrafor according fo your SOP. More
information about mainfenance reminders is under “Example 3—Maintenance Reminders”
on page 125.

Selecting a Method

After selecting the FBRM instrument, select a method applicable fo the particle or droplet
system in production. This action activates the buttons fo the left that enable you fo manage
a run. Only compatible methods approved by an Administrafor appear in the selection list.

ParticleTrack Probe stopped

- Method: - i
(Default)_E25_01Prim_R1000_Log

E25_02Macro_R1000_Log

Trends | Distributions | Large Values E25_Ref and Target

Figure 4-3 Method selection drop-down list

1. Onthe main instrument page, click the Method drop-down button (Figure 4-3).
2. Select the method to use for the batch or continuous run.

Follow your SOP or check with the Administrator about the method appropriate for the
particle or droplef system fo be processed.

The Start/Resume action button changes to enabled (see Figure 4-4).

After selecting a method, the next step is to start a run to monitor a particle or droplet system.
This action places the instrument online. Data collection, publishing, and archiving begin.

There are two types of runs that you can start in iC Process—continuous or batch.
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® |n Continuous run mode, the system continually collects distribution measurements
based on the selected method.

W |n Batch run mode, the system operates in the same manner as a continuous run mode,
but data is marked by a bafch name, start command, and a sfop command from an
Operator or external system.

Starting a Continuous Run

1. Click the Start icon from the toolbar.

Figure 4-4 Start icon

2. The instrument begins measuring the particle or droplet system in continuous mode.

Method: (Default)_E25_01Prim_R1000_Log version 2

. - - ) Start Time:  10/2/2012 3:51:04 PM

Sample Count: 0  Scanning: [ |

Figure 4-5 Run (in progress)

Starting a Batch Run

If batch runs are desired for the process, an Administrator configures the instrument to batch
mode so the batch options (Start/Stop buttons, Name field) appear on the right side of the
toolbar (Figure 4-6) after processing is started.

1. Click the Start icon (Figure 4-4) from the main toolbar. This places the instrument in a
continuous run mode, with an opfion fo start a batch at any time.

2. [If your SOP calls for specific batch names, enter the name first, and then click Batch
Start. Otherwise, click the Batch Start butfon and leave the Name blank to begin batch
with a system-generated name.

Method: (Default)_E25_01Prim_R1000_Log version 2 Batch: [Start| s

P -- '}" sample Count: 5  Scanming: ) |©7F
Name: I |

Figure 4-6 Naming and starting a batch run

After a batch starts, the heading bar changes to green and the batch is now actively
scanning and collecting data. The instrument is in the “Batch ACTIVE” status.

Method: (Default)_E25_01Prim_R1000_Log version 2 Batch: ACTIVE |Start |5t|:up
> - . () Start Time:  10/2/2012 4:06:46 PM —
Sample Counk: 2 Scanning: | | Mame: Batch A
e —

Figure 4-7 Batch ACTIVE
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Pausing a Run

When you pause a run (see Pause icon in Figure 4-8), the instrument continues to collect
measurements without publishing it fo external Modbus, OPC UA, or WITSML clients. To see
how a paused run appears in the Trend tab display, refer to “Background Color Indicates
Instrument State” on page 51.

Method: (Default)_E25_01Prim_R1000_Log version 2
Start Time: 10/2/2012 4:14:16 PM

Sample Count: 2 Scanning: o

Figure 4-8 Pausing a run

Stopping a Run

To stop a batch or continuous run, click the Stop icon in the toolbar:

Method: (Default)_E25_01Prim_R1000_Log wersion 2
- i - Start Time: 10/2/2012 4:14:16 PM

Sample Count: 24  Scanning: | |

Figure 4-9 Stopping a run

Viewing Options on the Main Page

After instrument selection, the Trends tab appears by default. When a parficle system process
is running, select among the other tabs on the main page—Distributions or Large Values—
as needed.

Trends | Distributions | Large Values
Figure 4-10 Main display tabs for Operators

If a user with the Administrator or Technician role views the main instrument page, an
additional tab for Diagnostics appears.

Viewing Trends

The Trends tab appears as the main iC Process window affer you select the instrument. When
the instrument is online, frend values from the real-time dafa acquisition are plotted for each
data point over time. The trends appear in three stacked graphs—each with two selected
statistics defined in the method. A selection list enables you to change the currently selected
trend stafistics paired in each of the three stacked graphs.

To select from available trends, follow the steps below.

1. For an active run, allow several measurements to be taken.

2. Onthe Trends tab, click the statistic selection arrow to the right of a frend graph fo see a
list of available statistics.Each available stafistical frend in the list shows the name of
the CSM used fo calculate the statistic in parentheses.

3. Select the stafistical frend fo display.
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In some cases, you can view the statistic values based on the selected Chord Selection Model
(CSM) used fo calculate the distribution. The fype of calculation appears in parentheses affer
the Trend name.

Trends with Alarm Limits

Figure 4-11 shows the stacked graphs from the Trends tab. The second graph includes
horizontal, dashed lines that show the high and low limits for one of the statistics. The color
of the line matches the color of the statistic for ease of reference.
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Figure 4-11 Trends tab example

Below is a close-up featuring the dashed line of alarm limits.

3 | === counts, No Wt, 250-1000 (P ~ |
= 240.66 counts
= [ mm counts, Mo Wt, <10 (Priman = ]
20
ﬁ 13.58 counts (fines)
15 N
i
o]
""""""""""""""""""""""""" —1|:| ]
a

Figure 4-12 Close-up of Trends tab featuring graph with alarm limits (dashed lines)
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Trends with Target References

A dotted horizonfal line represents a statistical value calculated for the target distfribution. The

example in Figure 4-13 shows a dotted line in the same color as the statistic that indicates
the Target Reference value.

;0 8 [ === counts, No Wt, 100-3C ¥ |
W ;' 4,6891.22 counts
-65 § | === counts, No Wt, 300-1C ~ |
E 63.74 counts
'ED Ly
T T T T ] :;
9:28 AM 8/24 9132 &AM 8/24 9:36 AM
3/24 9:30 AM 3/24 9:34 AM ---- Limit ----- Reference

Figure 4-13 Trend tab featuring chart with Reference legend

Setting the Time Window

Two days are accessible in the Trends window. Use the scroll bar below the instrument main
display fo move the time window and look back at recent frends. You can use the Time
Window options to change the period of fime that appears in the Trends main display.

W Select a shorter period of time o see a close-up view of the most recent trends.
W Select a longer period of fime fo compress the trend view and see a broader time period.
1. Click the down arrow next fo “Window’ to display the selection box

2. Select an option ranging from 15 minufes to 24 hours.

I 15 Minutes
30 Minutes
1 Hour

2 Hours

4 Hours

& Hours
12 Hours
18 Hours

24 Hours

Window: [ 15 Minutes + |

Figure 4-14 Time Window options
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The main display changes to show the new time period and automatically scales the
trend to show the selected range in the chart. For example, compare the frend view in a
15-minufe window (top) to the 30-minute window (botfom) in Figure 4-15.

T T T T T T
10/3 1:40 FM 10/3 1:45 FM 0/3 1:50 PM 10/3 1:55 FM 10/3 2:00 PM 10/3 2:03 PM

Figure 4-15 Time window comparison—15 minutes to 30 minutes

3. Use the scroll bar along the botfom of the main display fo move back and forth within
the two days of particle or droplet system data that appears in the view.
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Viewing Details in Stacked Trend Graphs

Move the mouse cursor over any one of the trend graphs and the cursor changes to a vertical
reader bar. Detailed data appears to the right of the bar. The data display is interactive and
changes in all three stacked frends graphs as you move the cursor.

£ ParticleTrack Probe onine {running}
ID Process™
Method: E25_01Primary_R3)_Log version 2 Bakeh: |Stast| Stop
Sample Cownt: 1060 Scanning: s
Hame ! . . . Ham:
Configuration Trends | Diagnostics | Distribistions | Large values |
Methinds E T N R e == [ = Maan, Sar Wt (Prmary) = |
Referances £ e i ™ a R 1'1 P o - ] 22.75 micrans
= a2zl g Mean, Sac wt (Primary): 21,74 microns W e -———
Reports x Shick Pastiche Corfactian (%) [Primany)s 5.213 % |5 _— = = v
T " s &
e 7 224 N 1v16/2012 5:57:48 pM L 15
: |
. o
E‘GW = 1.5 T T T T T T 1
Licensing
] ? T
z 16+ [ | = Percentile c, {25), Ko Wk{ - |
o | - n . ﬂh ) nNa |l'-h.| ) |'I‘|I " 8.75 microns
L entile o, (251, Mo Wt (Frimaryl: 10,06 micrans \ W.s ] — .
o 84| deviatson, No Wt [PFrimary): 8.0%4 microns '|' = S, doyiatio, Mo W, b
E V | 1or1ev2012 5:57:28 P L, 957 mécrong
g & ! re
5
- T T T
= A ! | = Fouling Endes (%) (Primas = |
F 122 : "‘*-ﬂﬂ: I
Foulng Tndex (%) (Prmary): 122.1 % < et
z 1211 | Stuck Partiche Correctian (%] (Primary): 5.213 % 1 | Stk Barticle Conption (o2
= 10/16/2012 5:57:48 PM _ 5.21 %
F |
5 120H
(-]
Administratar = T T T T T T
i 10/16 5:58 PH 10716 602 FM 10/16 6106 PM 10716 G110 FM
Lo ] 10/16 £:00 PM 10/16 6104 FM 10/16 £:08 PM 10/16 6112 FM - Limit <o RfErence
METTLER TOLEDO : v Window: |15 Minutes + |

Figure 4-16 Reader bar in stacked trend view

The information includes details about the stafistic, such as the counts or particle
measurement in microns at a specific dafe and fime.

23 MN’\MWW’\MMN
]
+ A -5.2
39 _5- Mean, Sqr Wt (Primary): 21.74 microns
Stuck Particle Correction (3t} (Primary): 5.213 %
25 | 10/16/2012 5:57:48 PM I
T T

21.5- \ V

T % T
10/16 5:58 PM 10/16 6:02 PM 10/16 E 06 PM 10/16 6:10 PM
10/16 6:00 PM 10/16 6:04 PM 10/16 6:08 PM 10/16 6:12 PM

Figure 4-17 Reader bar in stacked trend graphs—Close-up
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Viewing Alarm Conditions

The iC Process Web application displays alarm messages in red. For example, if the fouling
index is included in the user-specified trend statistics and its trend values exceed the limit set
in the method for five consecutive measurements, the name of the instrument changes to red
and an alarm box appears fo the left of the main display. Also, the corresponding box in the
Large Values display changes from green to red.

Appendix D, “Alarms and Messages” starting on page 123 describes the types of messages
that can appear along with sample displays.

Viewing Batch Start and Stop Markers

If running a batch process, vertical lines indicafe when the batch started and stopped (Figure
4-18).

W Baich started (verfical green dashed line)

W Baich ended (vertical red dashed line)

ParticleTrack Probe online {running)  (S1MuLATED)

Methaod: GEDD_01Prim_R30_Log version 1 Batch: |Start
Sample Count: 15
Mame: |Initial dig

Trends

Diagnostics

O30

025

920

9154

Batch Starfed
Distributions | Large Values , Batch Sto pped

| counts, Mo Wt, 30-10C -
-187.2 N
918.80 counts (fines)

[ w—_Mean, Sqr Wt (Priman, *

187.09 micrans

=187

Litdal) M 405 "LE Sy

Figure 4-18 Batch start/stop indicators on trend chart

Background Color Indicates Instrument State

As you observe the main display, notice the background can be in three shades of gray.
Below are some examples shown in Figure 4-19.

W The instrument is running continuous or batch processing (pale gray background)
m  The instrument was offline (dark gray background)

B Data publishing was paused (medium gray background)
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| & Instrurnent

ic Process™

ParticleTrack Probe online (running)  (SIMULATED)

Home

-

Hethod: E25_Prnm_A1000 versaon 1
Start Time: B/Z0/2012 11:09:48 &AM
Sample Count: 235

Configuration
Methods

References
Reports
Calibration
Service

Licensing

Trends | Diagniostics | Distributions | Large Values ?'.':' o
natrument STOFPED

8720 10:50 AM

menf FAUSED

Instrament RUNHING

I,'I_*._-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_

F1a7.4

-187.2

-186.8

F136.6

T T T
Bf20 11:10 AM BF20 11:30 &AM

8720 11:00 AM 8/20 11:20 AM B/20 11:40 AM

(AR M 185 ‘L

| == counts, o wt, 30-100 (¢ ~ |

927,60 counts (fines)
| == aan, Sar Wt (Primary]

1B6.98 microns

Viewing Distributions

The Distributions tab shows the real-time distribution from the FBRM instrument
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Figure 4-19 Grey band indications on trend chart

measurements. In addition, the tab includes any of the following types of reference

distributions:

B Most recent distribution

Target Distribution defined for the method

W Up to two Reference Distributions defined for the method
W | afest reference distribution captured for the current run
The real-time distribution is black and bold. Target and Reference Distributions appear in

color.

Distribution counts automatically update for each measurement, along the fime stamp. The
formula used for calculation appears in parentheses. Distribution calculations can be Primary

or Macro CSM.

When a Target Distribution exists, you can click the Show % target check box above the
statistical values fable (Figure 4-20) to display the percentage difference compared fo the
target distribution affer each statistic.

The Y-axis shows counts by bin and the X-axis shows particle dimensions in microns (um).




5 v 8 Irstrument

X

10 Procass™

Haome

Configuration
Hethods
Rafarences
Reports
Calibratian
Sarvice

Licensing

Administrator
A ks |

METTLER TOLEDO

ParticleTrack Probe oOnline {runming)  (SIMULATEL

Miethod: {Default)_GE00_01Primary_R1000_Log wersion 2

P - . T Start Time: 10/31/2012 1:12:55 PM
Sample Countz 7 Scanning!

Trends | Diagmostics | Distributions | parge values

Sherer % Target

Mame Median, Ne Wt Hean, Sgr Wt couwsnts, Mo 'Wt, <10
| 201Z2-10-21-12-14-05 {Pramaiy)} 141.53 185.73 1803 -
Target: Experiment 2012-10-31 12-48 20012-10-31-12-57-15 (Primary) | 141.53 186,73 1B8.03 -

akd-

300+

Tarpet: Expanment 2002-10-32 1.
]

10

mcrans

W2012-10-31-13-14-05
(Primary )
Target:Experiment
2012-10-31 12-48
3012-10-31-12-57-15
{Primary}

Sawe As Reference

Figure 4-20 Distributions view

Saving Reference Distribution

During a processing run, an operator can save the current live distribution as a reference.
Only one reference distribution is saved for a run, so the most recently saved distribution is

the one.

1. During a batch or continuous run, select the Distributions tab.

2. Observe the current distribution. When desirable, click the Save as Reference bufton on
the bottom right side of the window. The system saves the selected distribution. The live
distribution is always bold and black. The reference distfributions are in a color. Figure
4-21 shows the message that appears after you save a distribution as a reference.)

2015-07-27-12-48-53 (Frim

T R | T B |
1 10 100 1000

microns

H2015-07-27-12-48-53
(Primary)

B E300_030Dual_R1000_Log
2015-07-27-12-47-53
(Primary)

Reference Distribution Saved

Save As Reference

Figure 4-21 Saving a reference distribution during a live run
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A user with the Administrator role can choose an applicable reference distribution in the

Methods > Select a method > Reference tab (page 30).

All captured distributions for an instrument can be managed by an Administrator or

Technician on the Configuration > Reference Distributions tab (page 79).

Viewing Large Values (Trends)

For ease of viewing, the current value for each trend selected on the Trends tab appears in
large blocks on the Large Values tab. The size of the blocks changes dynamically based on
the number of trends and the size of the Internet Explorer window. Large values are green
when the current frend values are within the alarm limits specified in the method.

Adminiztrator
A kEmmar 1

METTLER TOLEDO

rmrs. Mo WL, 41';m1-;11
- |

- 20.38
@n(s (fines)

& Instrumsent
Ic Eircasass ParticleTrack Probe online {nanning)
Mt EZ5_01Frim_R1000_Lnedr version B Batch: |Start| Step
— - . . --'f;-. Ssmple Count: 294 Scanning: et |
I-'I.I e .I I.l il i F ..
Configuratian counts, N WE, 250-1000 (Prim Trends | Ciagnostics | Distnbubons | Large Wakies
HMethods r r r
e Mean, Sqr Wi (Primary) Mesiar, Mo Wi (Primany) mwm-ﬁwl
Reparts . |I
|
186.73 141.54 240.79
. -
Sarvice B - ___.-"""
Licensing microns = microns @DU nts

FParcantie o, (B3}, Mo W | Forary)

- 215.29
microns
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Figure 4-22 Large Values example—With one value outside of limits

B \When the instrument is online, an arrow indicates a trend value that is

increasing or decreasing.
Notes: g g

Display changes fo red if a trend value rises above or falls below alarm
limits defined by an Administrator in the method (see page 123).




Viewing Instrument Submenu Options

The left navigation has three menu items—Home, Instrument main page, and Licensing.
Submenu options appear under the Instrument main page. The majority of your time as an
operator is spent on the instrument main page. However, most submenu options can be
viewed and the Reports and the Calibration check options can be used as they apply to your
Standard Operating Procedure (SOP).

IC Process™

Home

Instrument main page

Configuration

Methods
Ref

el Instrument
Reports submenu
Calibration

Service y

Licensing

Figure 4-23 Instrument submenu on left navigation menu

Viewing Configuration

Instrument configuration has already been defined during initial implementation, however
you can select this option and view the details about instrument seftings and WITSML
setfings, if applicable.

Instrument Settings Tab

Instrument seftings are disabled and display for reference only.
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#2 Instrumiens Configuration
ParticleTrack Probe : Instrument Configuraticn
IC Process™
Archive felder location:
Home
Simuilation Batch Hode Continuous Mode
ParticleTrack Probe
Archive data betmeen batches
(R —
Mathads
Reports
e Instrument Settings | WITSML Inierface Settings
Calibration
Licensing Instrument Probe
HNeme: PartickeTrack Probe Frobe diameter:
Instrament type: t Scan crcle dameter: mm
Unit serial number: CPL;
oPZ;
Scan speed: 2 meters/ses
PN
Sovmiable chord Macro ¥, 1.1,11 S
sehestion models: Primary . 1.1.11 Madbus
Mainteanance Modbus slave 100
Last preventive Mokl bt valse!
maintenan on
Last successfully
culibewbed pn: | 1710001
Adminisirator
7 Last sucoessfully
AP ka1 validated o | 1/10001
METTLER TOLEDO

Figure 4-24 Configuration submenu example—Operator's view of Instrument Settings

WITSML Interface Settings Tab

If an Administrator has set up Wellsite Information Transfer Standard Markup Language
(WITSML), for communication to a drilling site, configuration seftings are disabled and
appear for reference only.
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Viewing Methods

Methods for running processes on an instrument have already been defined during initial
implementation, however you can select this option and view the details. Only approved and
compatible methods appear in the selection list on the main instrument page. If you select a

method, the details appear on the Overview tab:

P2 iC process™  particleTrack probe: (Default)_G600_01Primary_R1000_Log

T
Home Sample interval:
ParticleTrack Probe
Averaging type: None i
Configuration

o | Stuck Particde Comrection Enabled

References Owerview | Reference |Trenﬁi | External Qutput | External Input | History

Reports Method Configuration:
Imstrurment Type: ParticleTrack G&00/G60D Ex

Calibration Sample Interval: 10 seconds
Averaging Type: None
Channel Grouping Bin Spacing: Log
Mumber of Bins: 100
Channel Grouping Range: 1 - 1000 microns
Scan Speed: 2 mis
Weighting Type: No Weight
Stuck Particle Correction Enabled: True
Chord Selection Model{s):

Primary V. 1.1.11
Statestic{s):

Median, No Wt

Mean, Sgrwt

counts, Mo Wt, <10

counts, No Wt, 10-50

counts, No Wt, 50-250

counts, No Wt, 250-1000

Detection Count (counts)

Fouling Index (%)

Stuck Particle Correction (%)

Std deviabion, No Wt
Administrator ChiSquare, No Wt
AM\ kammer-1 Percentile c, (10), No Wt
Percentile c, (25), Mo Wt
Percentile ¢, (75), No Wt

METTLER TOLEDO Percentile ¢, (50), No Wt

Service

Licensing

Figure 4-25 Method—Overview tab for a selected method

The remaining fabs of method information are available, for information only.
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Service Submenu (unavailable)

The Service submenu is not available if a run is in progress or the current user does not have

permission fo run any of the fests. If you click Service while service mode is not available,
the following message appears:

8 Instrument Service

i ParticleTrack Probe : Service Enter Service Mode
IC Process™ |

Instrument services are available when the instrument is in service mode
e and the current user has the required privileges to run tests,

ParticleTrack Probe
Configuration
Methods
References
Reports
Calibration

| Cervice
Licensing

METTLER TOLEDO

Figure 4-26 Service submenu—No Operator access

Viewing and Generating Reports

Generate reports, as needed, according to your Standard Operatfing Procedure (SOP). Figure
4-27 shows an example of the Reports main page. The page lists reports run on the system
during batch and continuous processing. Service and calibration validation fest reports also
appear in the list (see example list on page 64). Click a Test report name to view it.
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@ Reports |

H ParticleTrack Probe : Reports
iC Process™ E

Batch: - | Miew Ftepnrt]
Home Time Period: | - J | - J | - J | View R:puﬂ‘.l
ParticleTrack Probe | Test Date
J Se & Test : 10/3/2012 4:15:00 PM
Configuration |
e Test 10/3/2012 4:36:00 PM
Methods
Service Test 10/4/2012 12:01:00 PM
References Validation Test  10/3/2012 4:07:00 PM
[ | Validation Test | 10/4/2012 4:16:00 PM
Calibration
Service
Licensing
Administrator
AMY kammer-1
METTLER TOLEDO

Figure 4-27 Reports main page—Batch report selection menu expanded

Viewing a Batch Report

If batches have been run, a report exists for each batch that has started and completed in the
last ten days. To view a report, follow the steps below.

1. Click the down arrow next the Bafch field and select a report from the list.
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2. Click View Report on the main Reports page to display the selected report in .XPS

format. A new browser windows opens where you can view, save, or print the report.

-

-4 TimeRange[1].xps - XP5 Viewer

(JO) fe~ 7 @ & - A o~ @

Time Period

Start Time: 103/ 2043 10°00:00 AM Eastern Daylight Time
End Time: 10/'3,'2042 11700200 AM Eastern Daylight Time

Methad Start Time End Timse
Ezs_oiPrm_Rinoo_Linsar 10,3/ 2012 io0se0 AM 103 2002 1endag AN
Ez5_oiPrim_Riooo_Linear 10/3/2012 1m0l AM 10972012 11:00:00 AM
Batch Start Time End Time
Trends

BMedian, Mo Wi (Primasy)

10/3 Do AM 1049 120 AM 104 mr:.m AM 103 1 oo AR
103 10010 AM 104 10230 AM 103 10050 AM

Mean, Sqr Wt (Primary)

LT 10000 AM 1041 10:20 AM 104% 1:::4:: AM 103 1100 AN
103 10:10 AM 1049 1o:30 AM 10y 10:50 AM

Page

1 ofld  4p & —J 60%
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Figure 4-28 Report sample—Batch

In addition to information on the batch start and end times, method, and trend graphs, the

report includes:
®  Method
®  Data Summary table




B Insfrument configuration
W Messages generated

Generating a Time Period Report

To generate a report on a continuous or batch run, specify the time period fo include in the
report, as follows:

ParticleTrack Probe : Reports

Batch: | - View Report |

Time Peried: | 10/3/2012 v | [11AM ~ | |4 Hours ¥ | | View Report |

I

Date starting Hour  Duration

Figure 4-29 Reports—Time Period parameters

1. Select a dafe from the Time Period drop-down list.
Choose the starting hour from the second drop-down list.

3. From the third drop-down list, set the report duration by selecting the number of hours
the report is to cover.
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4. Click View Report.to display the report in .XPS format. A new browser windows opens
where you can view, save, or print the report.

-

N
— TimeRange[3].xps - XPS Viewer Elﬁu
OO 8o & o o e

Time Period

Start Time: 10/4, 2012 5:00:00 PM Eastern Daylight Time
End Time: 10/4 /2042 5:42:26 PM Eastern Daylight Time

Method Start Time End Time
{Default])_Ezs_oiPrim_Ri000_Log 10fg /2002 5:00:00 PM 10/4/2012 5:92:26 PM
Batch Start Time End Time

Batch ARC 10/4/2012 52306 FM 10/4/z012 5:42:00 PM
Trends

Median, Ko Wt (Primary)

1416

141.4-

Mmicrons

141,27

141~

104 5:34 P 104 5:3.5 (B¢ 104 5 I;}:E (R 14 5:411 FM 104 5:42 I

counts, No Wi, <10 (Primary]

[
-

g 4

5

cownts (fines)
&

2 W

104 5'.':34 PM 10/4 5:':36 FM 1044 5;38 M 1044 5:'4r.|| PM 104 5:'.1:: ]’l&]

Page 1 ofll ¢ ¥ : (J 63%

Figure 4-30 Report sample—Time Period
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Validating/Calibrating an Instrument

The Calibration menu option in iC Process for FBRM provides an easy way fo check
instrument calibration (Calibration Validation) for all supported instruments. The process
involves immersing the probe in a reference sample slurry for comparison to measurements
that are traceable to factory reference instruments.

Checking calibration can be a periodic task performed by an iC Process for FBRM user, as
directed by a Standard Operating Procedure (SOP). All user roles in iC Process for FBRM can
perform a calibration validation, however only an Administrafor or Technician can perform a
System Calibration.

With annual Preventive Maintenance service, an Field Service Engineer

Note: (FSE) checks instrument calibration and re-calibrates, if necessary.

For ParticleTrack G600 instruments, which have an accessible micrometer, a System
Calibration feature is included to enable re-calibration of the instrument focal point setting, if
necessary. ParticleTrack E25 instruments do not have an accessible micrometer and can
only be calibrated by an FSE. Contact METTLER TOLEDO using one of the numbers on page 8.

Prerequisite—The instrument must not be currently running a process

e [fthe instrument is available for calibration validation testing, the Calibration page
appears when you select ‘Calibration.’

e If a batch or confinuous process is running, calibration validation cannot be run.
The following message appears.

ParticleTrack Probe : Calibration (running)
Instrument calibration is available when the instrument is communicating, but not running.
Figure 5-1 Message—Calibration validation cannot be performed

Stop the process by clicking the Stop icon on the main instrument display page:

‘l

Figure 5-2 Stop icon on main instrument page

Procedures

This chapter includes procedure documents (embedded in the upcoming pages) on how to
check calibration and perform a calibration, where applicable.

MK-PB-0109-AC Calibration Validation in iC Process for FBRM (page 65)

If the Calibration Validation fest fails:

iC Process™ for FBRM 4.4 Software User Guide | 63
METTLER TOLEDO



W ParticleTrack G600—~Perform the System Calibration procedure from the following

document:

MK-PB-0110-AC System Calibration in iC Process for FBRM (page 70)
B ParticleTrack E25—Please confact METTLER TOLEDO using information on page 8.

Viewing Reports through Reports Menu

After validation or calibration procedure been run in iC Process for FBRM, the most recent
Calibration Validation and System Calibration report can be viewed from the Calibration
pages. However, fo view earlier System Calibration reports, select Reports from the left
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navigation menu.

H G600 : Reports
IG Pracess™ St

Time Period: = | =] | - J | View Report |
Home Test Date
I
GO0 | 10/22/2012 4:12:00 PM
10/22/2012 4:53:00 PM
Configuration
10/23/2012 9:42:00 AM
Methods
References
- :

Figure 5-3 Reports—System Calibration and Calibration Validation




Calibration Validation in iC Process™ for FBRM®

Checking instrument calibration is a periodic procedure fo ensure consistent and repeafable instrument measurements.

iC Process for FBRM software guides you through the validation process and provides complete reporting for the
instruments listed below:
Instrument Calibration Validation Procedure
ParticleTrack™ G600 / G6OOEX
ParticleTrack™ E25

PVC (Polyvinyl Chloride) Reference Sample Comparison

Table 1—Instruments That Use This Procedure

METTLER TOLEDO recommends the procedure be done at regular intervals—monthly or quarterly—or if the instrument
is dropped or relocated.

If the calibration validation for ParticleTrack G600 instrument indicates the instrument requires calibration, follow the
System Calibration Procedure (MK-PB-0110-AC) in the Hardware Documentation Portfolio. For ParticleTrack E25
instruments, please contact METTLER TOLEDO.

Required ltems

n
(€D)
s
=
[ ®)
D
o
o
e
al
P
O
O
o
I—
AL
=
§ o
O
an

o Fixed Beaker Stand (FBS)—Accessory with mixer used to validate instrument -
calibration. The FBS holds the reference sample in a reproducible setup for repeatable
measurements. —
o Reference sample—Original or Replacement slurry of PVC (polyvinyl chloride). The =
sample should be white in color (no contaminants) and it should not be removed from
its original beaker. 3
« Target distribution file—An iC FBRM experiment reference data file associafed with Figure 1—Target distribution file

the reference sample. This file contains the farget distribution. and PVC reference sample beaker

o Instrument-specific template —An iC Process for FBRM experiment file for
calibration validation. The file is automatically selected in the software for the currently-configured instrument.

About Target Distribution File and Sample

Two types of target distribution file and sample exist. An original target distribution file is generafed from the customer
instrument. A replacement is generated from the factory-standard reference instrument.

The target distribution file name identifies whether the file and the associated reference sample are the originals or
replacements. Below are examples of the file name with sample ID along with Table 2 that explains each part of the name.

SN16123-G600-P-2-145622-02.icFbrm (Original file based on serial number of customer instrument)
REF-G600-P-2-145622-02.icFbrm (Replacement file based on factory reference instrument)

Chord
Serial Selection Scan Reference
File Prefix Number | Type Model (CSM) Speed | Sample ID Format
SN-Original Sample 16123 | G600 | P=Primary 2 HiHHHHEE- .icFbrm
REF-Replacement Sample G600 | P=Primary 2 HEHHHE- .icFbrm

Table 2—Target Distribution File Name (Original and Replacement)
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Steps to Validate Instrument Calibration

The Calibration Validation steps in iC Process for FBRM software are: A. Warm Up Hardware, B. Set Calibration

Validation Parameters, C. Start Validation Test, D. Check Pass/Fail Results, and E. Final Steps.

A. Warm Up Hardware

1. Turn on the ParticleTrack instrument and allow it to warm up. The probe should be running for a minimum of

30 minufes before acquiring measurements.
2. Start the iC Process for FBRM software.

B. Set Calibration Validation Parameters

1. From the iC Process for FBRM Home page, select the instrument.

2. Select Calibration from instrument submenu in the left navigation menu.
3. \Verify the test selection—Test: Calibration Validation.

4

Complete the following required Calibration Validation Parameters:

& Instrument Calibration | |

Ic Diocesa™ ParticleTrack : Calibration

Home Test:| Calibration Validation View Latest Report Start Test Stop Tes
B el ak Calibration Validation Parameters
~
Reference Sample ID: |Temp|ate: l Calibrationalidation G600 ~ J
Configuration %
(=) Onginal Sample Target Distribution: [ - “Load...]
Methods
Ref. () Replacement Sample Mumber of Measurements: |15 |
eferences
Reports () Other (User Specified Pass Criteria)
Overview | Trends | Diagnostics | Distributions | Large Values | Pass Limits | Test Results
Service f .

Figure 2—Calibration Validation (Required parameters)

a. Reference Sample ID—Enter the ID number from the label on the reference sample beaker.

b. Target Distribution—Click Load and locate the reference file that was provided with the reference sample

that will be used during this test.
c. Select the appropriate reference sample type:

e Original Sample—PVC sample shipped with the instrument that was used to calibrate the
instrument at the factory.

e Replacement Sample—PVC sample ordered after the original has been used 10 times or after a

year, whichever comes first.

e Other—If a reference sample other than PVC will be used, select this option and describe the

sample in the Material fext box that appears.

Material: | |
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The software includes pass/fail criteria for the PVC samples. However when selecting the ‘Other” opfion,
you must supply the passing criteria for the validation test. Select the ‘Pass Limits” tab and enfer the high
and low limit values for the validation statistics (see “Check Pass/Fail Results” on page 4).



d. Template—The software program aufomatically loads the template for the hardware type.

Note: If you selected ‘Other’ for the Reference Sample, create a customized template from
an iC FBRM experiment and use it for the calibration validation.

e. Number of Measurements—Accept the recommended default (15) or set the number of measurements
to be taken for the validation fest, if you are using a reference sample other than PVC.

5. After cleaning the probe, place the reference sample (original or replacement) in the FBS and check the
reference sample as follows.

a. Ensure it is white in color and free of confaminants.
b. Ensure liquid level is 300 mL.
If necessary, add distilled water fo the sample to achieve the 300 mL fotal volume.

6. Turn on the mixer, set the speed to 400 rpm and allow five minutes for the sample fo disperse.

C. Start Validation Test

1. Click Start Test. (The bufton becomes enabled after the required parameters have been entered.)

Overview Tab—Provides non-editable information on the currently configured instrument and the Calibration
Validation template selected for the current test.

Trends Tab—Displays trend charts for the statistics defined in the Calibrafion Validation template, as the test
runs.

Diagnostics Tab—Displays instrument diagnostic trends during the fest.

Distributions Tab—Displays the live distribution as a bold black line during the test. The Target Distribution
from the Target Distribution file appears in orange. The name of the Chord Selection Model (CSM) appears in
parentheses affer the live and target distribution names.

Overview | Trends | Diagnostics | Distributions | |arge Values | Pass Limits | Test Results

|+] show % Target

Name Median, No Wt Mean, Sqr Wt ChiSquare, No Wt
2016-01-14-14-09-51 (Primary) 171.08 (0.327 %) | 228.09 (-0.147 %) | 7.17 (Infinity)
Target: SN16296-G600-2-PM-07312015-01 00:03:32 (Primary) 170.52 (0.000 %) 228.43 (0.000 %) 0 (NaN)

& 600
r
2
3 400- W 2016-01-14-14-09-51
© (Primary)
&
o Target:SN16296-
2% G600-2-
*'aj' PM-07312015-01
% 00:03:32 (Primary)
EY—— ;
1 10 100 1000
microns
|Save As Reference

Figure 3—Distributions (% of Target)

Large Values Tab—Displays current statistics from the Trends tab aufomatically as large values for ease of
reading from a distance.
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Pass Limits Tab—(Figure 4) This shows the passing criteria for the test.
e Where Original/Replacement Sample being used, the criteria is auto defined and read-only.

e Where ‘Other’ sample is being used, the criferia is user defined.

(& Instrument Calibration X
c . ParticleTrack : Calibration
1G Process
Ay o .. _ | The last completed calibration validation passed at -
Home Test:| Calibration Validation + 1/14/2016 2:11 PM. l Wiew Latest Report J l Start Test J Stop Test
ParticleTrack Calibration Validation Parameters
X Reference Sample 1D: |07312015-01 Template: [ CalibrationValidation G600 - ]
Configuration
Methods (=) Original Sample Target Distribution: [5N16296-6600—2—PM-07312015-01 00:03:32 ~ ] Load...
References () Replacement Sample Number of Measurements: |15 ‘
Reports () Other (User Specified Pass Criteria)

alibratio - 5 3 — -
R | Overview | Trends | Diagnostics | Distributions | Large Values ‘ Pass Limits |Tast Results

Service _— _ " T
Statistic Low Limit Value  High Limit Value
Licensing Median, No Wt (Primary) | 3% 3%
1 -4 o
AM\carrigy-1 Mean, Sgr Wt (Primary) 4 % 4 9
ChiSquare, No Wt (Primary) 0 150
METTLER TOLEDO

Figure 4—Pass Limits (Percentage variation from template for each statistic)

D. Check Pass/Fail Results

1. To view the results of a validation, select the Test Results tab.

While the fest is running, the Current Value appears for comparison fo the Pass Criteria. When the fest stops,
the Pass/Fail column identifies the result as “Pass” or “Fail.”

I (& Instrument Calibration X
c . ParticleTrack : Calibration (running)
1G Process
Home Test:| Calibration Validation = | 3 of 15 measurements taken. View Latest Report Start Test Stop Test

Calibration Validation Parameters

ParticleTrack

Reference Sample ID: | 07312015-01 Template: CalibrationValidation G600 -
Configuration

*) Onginal Sample Target Distribution: SN16286-G600-2-PM-07312015-01 00:03:32 ~ |[|Load...
Methods

Replacement Sample Mumber of Measurements: 15
References
Reports Other (User Specified Pass Criteria)
Il Sl | Overview | Trends | Diagnostics | Distributions | Large Values | Pass Limits | Test Results
ST Statistic Units Pass Criteria Measured Values Current Value Pass/Fail
Licensing Median, No Wt (Primary) ‘ microns 3% (165.40 - 175.63) 170.90 - 171.30 0.35% (171.12) In progress
Admini

ministrator Mean, Sqr Wt (Primary) microns 49, (219,20 - 237.57) 227.57 - 228.17 -0.11% (228.17)  In progress

AM\carrigy-1

METTLER TOLEDO

ChiSquare, No Wt (Primary) unitless < 150.00 10.74 - 25.94 10.74 In progress

Figure 5—Calibration Validation (Test Results tab, in progress)



2. Observe the Pass/Fail results (Figure 6).

= If the values from the 15™ measurement are within the Pass Criteria range, the instrument passes the
calibration validation fest and Pass appears in the Pass/Fail column.

iC Process™ ParticleTrack : Calibration

The last completed calibration validation passed at 1/14/2018

Home Test:| Calibration Validation 2:11 PM { View Latest Report J l Start Test J Stop Test
ParticleTrack Calibration Validation Parameters
. Reference Sample ID: |07312015-01 Template: l Calibrationvalidation GO0 - I
Configuration
Methods (#) Original Sample Target Distribution: l SN16296-G600-2-PM-07312015-01 00:03:32 ~ I Load...
[ () Replacement Sample Mumber of Measurements: |15 |
Reports \_) Other (User Specified Pass Criteria)

LSSm0 | overview | Trends | Diagnostics | Distributions | Large Values | Pass Limits | Test Results

Service _ 5 T .
Statistic Units Pass Criteria Measured Values Current Value Pass/Fail
Licensing Median, No Wt (Primary) microns £3% (165.40 — 175.63) 170.81 — 171.20 0.36% (171.12) PASS
Administrator
_ Mean, Sgr Wt (Primary) microns +4% (219.29 - 237.57) 227.92 - 228.62 -0.14% (228.11) PASS
AM\carrigy-1
ChiSquare, No Wt (Primary) unitless < 150.00 7.04 - 26.38 8.37 PASS

METTLER TOLEDO

Figure 6—Test Results (Pass)

e If the values from the 15™ measurement are not within the Pass Criteria range, Fail appears in the
Pass/Fail column. An instructional message appears af the top of the page.

3. Ifthe Calibration Validation test passes, proceed to view and distribute the report per your SOP. Then,
complete section E. Final Steps on page 6.

If the Calibration Validation test fails:

o ParticleTrack G600: Perform the System Calibration using the instructions in Hardware Documentation
Portfolio. Then, repeat this Calibration Validation.

If, after the System Calibration has been performed and the Calibration Validation has been repeated, the
parameters are still outside the specified limits, contact a METTLER TOLEDO Technology and Applications
Consultant.

e ParticleTrack E25: Please confact METTLER TOLEDO.

4. Click View Latest Report to see the most recent calibration validation results report form (Figure 7). Save or
print the report per SOP.

Validation Regart

Thststy. sacary 12 2018 i) Thstuy sty 14 3850

Figure 7—Calibration Validation report
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E. Final Steps

After the Calibration Validation test is complete, perform the following post-test procedures:
1. Turn off the mixer and allow the reference sample fo seftle.

2. Gently remove the sample beaker using a repeated up and down motion. This will maintain integrity of the
sample by removing PVC adhering fo the probe and impeller.

It is recommended to put a few drops (<0.5 g) of bleach in the PVC sample after each use fo prevent biogrowth.

Record the date used on the label (Figure 8).
7 //

Reference Sample 1D : 145622-02
PVC 8.33 % Wt. Concentration
Date 07/24/2015
File ID {Primary) = SN16123-G600-P-2-145622-02
Mixer Speed = 400 RPM

Dates Used:

Replace sample after 10*" use or one year,
whichever comes first.

Figure 8—Example of PVC Reference Sample label

5. Affer ifs fenth use or one year (whichever comes first), the PVC Reference Sample should be replaced. Contact
your local METTLER TOLEDO representative fo request a new sample before the sample reaches its end of life.



System Calibration in iC Process™ for FBRM®

If the Calibration Validation procedure (MK-PB-0109-AC) indicates the instrument is out of specification, perform this
Sysfem Calibration procedure.

Instrument System Calibration Procedure
ParticleTrack™ G600 / GBOOExX Micrometer Adjustment |

Table 1—Instrument That Uses This Procedure

The System Calibration procedure sefs the Standard Focal Position relative to the probe window. The measured statistic
Counts < 20 microns (no weighting) reaches a maximum value when the focal position is located af the Window
Reference Position. A factory-specified adjustment is then applied to the Window Reference Position, resulting in the
Standard Focal Position.

Required Items

To satisfy consistent reproducibility of precise system calibration, the procedure must be performed as documented,
using the materials listed.
« Fixed Beaker Stand (FBS)—Accessory used fo position the probe for system calibration with the window
facing down.
o Dry-Erase Black Marker—\While most black dry-erasable markers will do, it is best to use the marker
provided by METTLER TOLEDO fo ensure measurement-to-measurement consistency.
o Instrument-specific template—An iC Process for FBRM experiment file for system calibration. The file is
automatically selected in the software for the currently-configured instrument.
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About Reading/Adjusting the Micrometer

The micrometer on the probe adjusts the focal position. Each mark equals 10 microns (10 ym).

The reference mark engraved on the probe head indicates where to read the current micrometer position. Depending on the
instrument, the micrometer can be one of two styles—in line with the probe head (with a protective sleeve, Figure 1A), or
at the end of the probe head (with a protective cap, Figure 1B).

Lock Ring

Figure 1—Micrometer (two styles)

¢ Turning the micrometer clockwise moves the focal point farther into the slurry (positive distance).

o Turning the micrometer counterclockwise moves the focal point back into the probe (negative distance).
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Note: To eliminate the effects of hysteresis, always reach the desired micromefer position clockwise. If you pass
the desired micrometer position, move the micrometer counterclockwise at least 50 microns (5 marked
increments) and then find the correct point by moving the micromefer clockwise.

Steps to Perform System Calibration

System Calibration steps in iC Process for FBRM are:

A. Warm Up Hardware

B. Prepare the Probe

C. Set Up System Calibration Test

D. Locate Window Reference Position

E. Adjust /Set Micrometer to Standard Focal Position

F. Clean Probe Window and Repeat Calibration Validation

G. View System Calibration Results

A. Warm Up Hardware

1. Turn on the ParticleTrack instrument and allow it to warm up. The probe should be running for a minimum
of 30 minutes before acquiring measurements.

2. Start the iC Process for FBRM software.

B. Prepare the Probe

1. Using the dry erase marker provided with the instrument, coat the surface of the clean, dry probe window
with a uniform, thick layer of ink.

Allow two minufes for the ink fo dry.
3. Insert the probe in the FBS.

Remove the protective cover from the probe micrometer. Depending on the probe design, remove the cap or
slide down the cover and unscrew the locking ring.

C. Set Up System Calibration Test
1. IniC Process for FBRM, select the instrument from the Home page.
2. Click Calibration from the instrument submenu in the left navigation menu.

3. Click the Test selection bufton and choose System Calibration.



4. Complete the required Initial micrometer position eniry (for example +20) identified by the red border in

Figure 2.

@ Instrument Calibration

Home

ParticleTrack

H ParticleTrack : Calibration
IG Process™

Test:| System Calibration -

System Calibration Parameters

y N
Template: [SystemCaljbmt\on G500 - ] Initial micrometer position:
nad m i H

View Latest Report

& hitp://localhost//#/Instrument O ~ B &

Start Test Stop Test

Service Home

Licensing

Methods

Reports

Service

Licensing

H ParticleTrack : Calibration
IC Process™

Test:| System Calibration ~

ParticleTrack

Configuration

System Calibration Parameters

Template: lSYStemCaJibmtion G600 - J Initial micrometer position: | +20

Interval: | 5 seconds

View Latest Report

| End micrometer position:

l Start Test '

Stop Test

References

Administrator

AM\carrigy-1

METTLER TOLEDO

Overview ‘Trends Diagnostics H Distributions | Large Values | Test Results |

Instrument Config:

Instrument type: ParticleTrack G600/G600 Ex
Unit serial number: 16296
Chord Selection Model(s):
Primary V. 1.1.11
Macro V. 1.1.11
Scan speed @ 2 (2, 4)
Scan circle diameter: 4.8
Probe diameter: 25 mm
CP1: 10
CP2: 1
CP3: 0

Template info:

Instrument Type: ParticleTrack G600/G600 Ex

Duration: 1 hour
Sample Interval: 5 seconds
Averaging Type: None

Channel Grouping Bin Spacing: Linear

Number of Bins: 50

Channel Grouping Range: 0 - 100 microns

Scan Speed: 2 m/s
Weighting Type: No Weight

Stuck Particle Correction Enabled: False

Chord Selection Model(s):
Primary V. 1.1.11
Statistic(s):

counts, No Wt, <20 (Primary)

Figure 2—System Calibration (required parameter)

D. Locate Window Reference Position

The System Calibration procedure involves inifial micrometer adjustments followed by refined adjustments. The
procedure fakes approximately 25 minufes and should flow from inifial to refined, without interruption. If an
interruption occurs, you must clean the probe, coat it with marker, wait two minufes, and start over from step 1 of

the initial micrometer adjustments.

Note: The goal is fo determine the micrometer positon that yields the maximum value for the Counts < 20 microns

(no weighting) stafistic.

Perform Initial Micrometer Adjustments

System calibration procedure starts with large inifial adjustments (20-micron increments) fo quickly reach the first

approximation of the final focal position.
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Make the initial adjustment by turning the micrometer dial fo approximately the =100 pm position.
Click Start Test.

Click the Trends fab and observe the particle counts in the graph. The value for each measurement also
appears to the right of the graph. Wait until at least five measurements have been acquired.

& http:/; rumr lib icleTrack 0 =~ B € | & Instrument Calibration X
| c .. ParticleTrack : Calibration (running)
1G Process
[ Test:| System Calibration = | 15 measurements taken. View Latest Report | | Start Test | | Stop Test
e System Calibration Parameters
Template: SystemCalibration G600 ~ | Initial micrometer position: +20
Configuration
trtrval 5 secands End micrometer poston:
Methods
Overview  Trends | Diagnostics | Distributions | Large Values | Test Results
References counts, No Wt, <20 (Primary) L« ‘ ‘ | | | | ‘
Reports
‘
[ calibratin | 16,427.05 court (Fes)
Service -
Licensing =
* m
. -
o 0
h *
: :
. o o
Administrstor 1/143:50 PM  1/14 3:54PM  1/14 3:58 PM  1/14 4:02 PM
AM\carrigy-1 1/14 3:52 PM  1/14 3:56 PM 1/14 4:00 PM ---- Limit ----- Reference
METTLER TOLEDO 1 i

Figure 3—System Calibration (Trends tab)
Note: During calibration, expect a counts, No Wt, <20 error until counts at the window exceed 75.

Rofate the micrometer clockwise fo increase the micrometer position by 20 microns (fwo marked
increments).

Observe the trend graph and wait for at least five more measurements.

Note: An initial adjustment may nof show a significant change, however with subsequent micrometer

6.

adjustments, the trend graph should begin to show a series of step change increases unfil @ maximum
(peak) value is reached, followed by step change decreases.

If a clear step change increase appears in the trend graph, enter the current micrometer position in the ‘End
micrometer position” fext box.



Repeat steps 4 — 6 until the frend value has reached a clear maximum (peak) value and has begun to
decrease with each micrometer adjustment.

B ==

@ http://localhost//#/InstrumentCalibrations/| Q0 + B & (& Instrument Calibration

c .. ParticleTrack : Calibration (running)
G Process

Home Test: System Calibration 60 measurements taken. View Latest Report Start Test Stop Test

. System Calibration Parameters
ParticleTrack g

Template: | SystemCalibration G&00 Initial micrometer position:
Configuration

Interval: End micrometer position: |0
Methods
References Overview | Trends | Diagnostics | Distributions | Large Values | Test Results
Reports 10
counts, No Wt, <20 ~
| 1000007 75,882.31 counts (fines)
Service rs MNone hd
50000+
Licensing
(i)
10 10
Mone h
57 m None >
o T T T T T T T i)
10 10
None v
5 rs MNone =
. o T T T T T T T o
CrLE e 1/143:54 PM  1/14 3:58 PM  1/14 4:02PM  1/14 4:06 PM
AM\carrigy-1 1/14 3:56 PM 1/14 4:00 PM 1/14 4:04 PM ---- Limit ----- Reference
METTLER TOLEDO J | » | Window: | 15 Minutes *

Figure 4—Step increase in trend with micrometer adjustments

Note the micrometer position at the maximum location in the trended statistic graph before the trend began

to decrease. The final value recorded in the End micrometer position text box should be the first
micrometer setting that resulted in the maximum frend value.

Perform Refined Micrometer Adjustments

The next phase of sysfem calibration changes to refined (5-micron increments) micrometer adjusiments.

1.

To begin refined adjustments, rotafe the micrometer counterclockwise 50 microns back from the first
maximum value attained in the initial adjustments (step 8 above).

Rofate the micrometer clockwise to increase the micrometer position by 5 microns (one-half of 1 marked
increment).

Wait for af least five measurements and observe the overall change in the trend graph.

If a step change increase is clearly observed in the trend value, record the current micromefer position in
the End micrometer position text box (Figure 5).

Repeat steps 2-4 and adjust the micrometer position by 5 micron increments until a clear maximum value

has been shown and the trend value begins fo decrease. The final value recorded in the End micrometer
position fext box should be the first micrometer sefting that resulted in the maximum frend value.

Note:  This is the Window Reference Position.

Note: If counts fluctuate, resulting in mulfiple peaks, recoat the window with the Dry Erase Marker and
repeat the refined micrometer adjustments from step 1.

MK-PB-0110-AC Rev B DCN 2769
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E. Adjust /Set Micrometer to Standard Focal Position

Atter finding the Window Reference Position, sef the micrometer to the Standard Focal Position by making the
factory-specified adjustment to the Window Reference Position specified below.

1. Turn the micrometer counterclockwise 50 microns back from the Window Reference Position.

2. Calculate the Standard Focal Position based on the required factory-specified adjustment of + 20 microns
applied to the Window Reference Position.

For example, if the Window Reference Position is +5 microns, then the Standard Focal Position is +25
microns.

Gradually move the micromefer clockwise toward the calculated Standard Focal Position.

For ParticleTrack G600 probes with the inline micrometer, hold the focus ring (Figure 1A) and carefully
tighten the locking nut against it. Monitor the counts while doing this to ensure there is no shift in the focal
position. Then, reattach the micrometer protective sleeve.

ParticleTrack G600 probes with the micrometer af the end of the probe head (Figure 1B) do nof require a
locking step—simply reatfach the micrometer protective cap.

5. The probe is now calibrated fo the Standard Focal Position.

6. Update the End micrometer position (Figure 5).

@ http://localhost//Z/InstrumentCalit O ~ B ¢ (& Instrument Calibration

i ParticleTrack : Calibration
IC Process™

Home Test:| System Calibration - l View Latest Report ] l Start Test I Stop Test

System Calibration Parameters

ParticleTrack
Template: [ SystemCalibration G&00 - I Imitial micrometer position: |+2D

Configuration
Interval: |5 seconds | End micrometer position:

Methods

References Overview | Trends | Diagnestics | Distributions | Large Values | Test Results

counts, No Wt, <20 (Primary) |counts (fines) 8.04 - 81,106.83
|

Reports Statistics Units Measured Values Current Value ‘

Figure 5—System Calibration (Entering end micrometer position)

Standard Focal Position Repeatability

All measurements of the Standard Focal Position should be within a range of +5 microns (that is, £0.005 mm
or one-half of an increment on the rotating dial). However, due to inconsistencies in ink application, you should
not expect actual counts achieved to be the same each time. Confact a METTLER TOLEDO Technology and
Applications Consultant if there is a greater than £5 micron discrepancy.

F. Clean Probe Window and Repeat Calibration Validation

1. Wipe any residual dry erase marker from the probe window. Use a solvent such as IPA or acetone and a
Kimwipe® to clean the window. Rinse off residual solvent with DI water and dry with a Kimwipe.

2. Repeat the Calibration Validation (MK-PB-0109-AC) to confirm the calibration.
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G. View System Calibration Results

Calibration results can be viewed from two locations on the System Calibration page—by clicking the Test Results
fab or the View Latest Report button.

View Results During or After the Test

Click the Test Results tab fo observe the range of measured values. During the fest, the real-time Current Value also
appears on the Test Results tab as well as on the Trends tab. After the test is stopped, only the Measured Values
appear on this tab.

View System Calibration Report

To view, print, or save the most recent System Calibration report, click View Latest Report from the fop of the
Calibrafion page. Figure 6 shows page one of the reports. Page two summarizes the instrument configuration and
the femplate seftings.

e )| @ hitp://localhost//Server/Instr O ~ ¢ & localhost

Calibration Report
Template: SystemCalibration GG00
Start Time: 1/14/2016 4:02:43 PM  Duration: 00:22-14
Usar: AM\carrigy-1
Instrument Type: ParticleTrack G600/GE00 Ex
Instrument Name: ParticlaTrack
Instrument Serial Number: 16235
Probe Serial Mumber. Same a= sbove
Initial Micrometer Position: 20
End Micrometer Position: 25

Statistics Results
Nama Units. Measured Values

counts, Mo Wi, <20 (Primany) counts (fines) B.04 - 81,106 83

Thursday, January 14, 2016

Figure 6—System Calibration Report (page 1 of 2)

The most recent Calibration Validation and System Calibration report is available from the Calibration pages. However,

fo view earlier System Calibration reports, select Reports from the left navigation menu in iC Process for FBRM.
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Managing iC Process for FBRM

This chapter provides information on periodic tasks that an Administrator performs after
implementation and daily use to manage and maintain the iC Process for FBRM software.

W This chapter is intended for users with the Administrator or Technician role.

Note: m For details about permissions for each role, refer to Chapter 2, “Getting
Started” on page 9.

Managing References

During a process run, an iC Process for FBRM user can compare a real-time measured
distribution to Reference Distributions. Up to three Reference Distributions, including one
Target, display with the current distribution during an active run.

Reference Distributions can come from the following sources:

B Included in Template—If the template experiment selected for a method includes
Reference Distributions and Target Distributions, they become part of the method. This is
an effective way to load distributions that can be used to test for process consistency or
batch repeatability against a sef-point distribution. During processing, the Reference
Distributions appear on the chart with the real-time distribution so the Operator can see
changes in particle or droplet system distribution.

W Captured in real time—An iC Process for FBRM user can capture a Reference
Distribution from an active run (see “Saving Reference Distribution” on page 53) or
during calibration/validation tests. This provides an effective way to determine if the
current process is stable or looking for real-time comparison of distributions from within
the same run.

As an Administrafor, a regular fask is to manage the collection of Reference Distributions.

The software sfores every reference distribution captured during processing on the Runtime
tab of the References main page.

The software also stores every reference distribution captured during calibration validation
procedures. These are organized on the Calibration tab on the References main page.
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Management includes deleting unwanted distributions and naming or adding additional
information that makes selection of a distribution during method development easier. An
Administrafor or Technician can choose up to two reference distributions and a target
distribution for an applicable from this list during method creation.

1. Click References from the leff navigation menu.

Probe 1@Wellsite ABC
Configuration
Methods
Reports
Calibration
Service

Licensing
Adminkstrator

AM\kammer-1

METTLER TOLEDO

E R.E"I:EFE'I'IE e: pﬂg!
ic - Probe 1@Wellsite ABC : References
Procass
Runbime  Calibration
Home:

Reference distributions stored on the system:

Delete Selected

Name Timestamp Details Additional Infermation

Ideal Distribution-Batch 123 2 9/11/2012 3:39:31 PM ParticleTrack E25 Instrument (Macre Consistent Temp
| | E25_Macra_R100 2012-0%9-13 9/13/2012 3:37:39 PM | ParticleTrack E25 Instrument (Macro

E25_Macra_R100 2012-09-13 9/13/2012 3:38:59 PM ParticleTrack E25 Instrument (Macro
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Figure 6-1 Reference Distributions tab

Select one of the following tabs:.

Runtime—Reference distributions captured during batch or continuous processing runs

Calibration—Reference distributions captured during Calibration Validation or System
Calibration (if applicable).

View the list of Reference Distributions captured during processing or festing and

perform any of the following actions:

To rename a distribution, select it from the Name column and enfer the desired
name. The default name is the Method Name Date and CSM.

To delefe a distribution, click the check box next to one or more to be deleted, then
click Delete Selected. If a distribution is currently being used as reference in a run,
it cannot be deleted.

To add a comment or description, type in the Additional Information column. The
information can aid an Administrator when selecting a Reference Distribution for a
method (page 30).




Maintaining Archive Folders

Based on your Standard Operating Procedure (SOP), include a regularly scheduled task fo
check the data archive drive that contains files and auto-generated daily reports. Verify the

archive file locations (see instrument configuration—page 18) for adequate disk space. Back
up the archive location regularly or remove and store archive files as required by your SOP.

Responding to Service Reminders

Notify METTLER TOLEDO if instrument service prompts appear for an instrument. Routine
preventive service and special reminders fo check the calibration appear on the Home page
based on dates that are stored in the instrument Configuration (see page 125).

About System Calibration

An Operator, Administrator, or Technician can run a Calibration Validation test as part of an
SOP or as part of regularly scheduled maintenance. If the Validation test does not pass, an
Administrafor or Technician can run a System Calibration for instruments that have a
micrometer.

Instruments that do not have a micrometer (ParticleTrack E25) can only be
Note:  calibrated by a METTLER TOLEDO FSE. Contact METTLER TOLEDO by one of
the methods on page 8.

Activating Licenses

Two types of licenses can be activated through the iC Process web application—(1) software
licenses and (2) Chord Selection Model licenses.

These steps assume you already have an account set up on the METTLER
TOLEDO AutoChem Customer Community website. If you need fo create the

Note:  account, go fo the site and do so. Instructions are in the ‘iC Process for
FBRM Install Guide for Administrators” appendix under Setting Up New User
Account.

Software License, Subscription, and CSMs

Activate the software license (or iCare subscription) and CSMs by copying the machine ID
from the confrol computer, then logging on to the AutoChem Customer Community Site where
you:

W Enfer the license keys shipped with the instrument.

B Generate an activation code.
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W Refurn to the License Manager and enter the activation code.

< + AxG

| & Licensing

1 icen n r
@Ic Pt License Manage

Installed licenses
Product Info

Home

ParticleTrack Probe

i roces for FORM 4.4 Instrument | Tial expiesn 15 days on 8/13/2015 ik her for more for

iCare for iC Process for FEBRM Instrument Mot subscribed, Click here for more info,
|Ehord Selection Model - Primary Option Trial explres in 2 days on 7/31/2015 Click here for more info.
Chord Selection Model - Macro Option Trial expires in 2 days on 7/31/2015 Click here for more info.

License activation procedure:

. Copy Machine ID: | E296 || C204 | Copy |

. Activate your license key at:  https://community.autechem.mt.com

To obtain am Activatesn code, visit the Mattler-Tolede AutoCham web site using tha lnk above. You will be prompted to g n or
craate a usar socount i pou don't have one yet. Once logged in, clcl the Bnk “Activate an iC or iContrel License’, anter the
Bgching [D slong with your 12-digit License Key snd than creats the Activation Code.

. Enter Activation Code:

| |
Apply Activation Code

Figure 6-2 License Manager in iC Process—Activating a license

1. Select ‘Licensing” from the leff navigation menu. Steps below feature the software
license.

2. Proceed fo activate the software license and CSM license, as applicable.

a. Have your License Key sheet ready.
The sheet is a letfer-sized paper cerfificate delivered with the system.

b. On the License Manager page (Figure 6-2), click Copy affer step 1 to copy the
machine ID fo your clipboard.

The Machine ID that you copied will be used, along with your License Key, to
generate an activation code from the Customer Community website.

¢. Click the link:_https://community.aufochem.mt.com after step 2.
d. Obtain your Activation Code from the AutoChem Community website, as follow:

m  Enfer your username and password and then click Log in.
m  Click Activate an iC or iControl License.

w Activate an iC or iControl License

# Activate an iCare Subscription

# Register a Product

Figure 6-3 Customer Community site—Activate license from menu
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https://community.autochem.mt.com

License

[X]

m
]

=3
1

m  Click Paste in the Machine ID row to enter the ID from the clipboard.

BAetivation Procedure

Ganerate Acthvation Coda ||

| Paste ||

-|3052

1DFB

| Paste ||

ntative

=

| | copv |

Figure 6-4 Customer Community site—License activation procedure

m  Enfer the License Key and click Paste.
m  Click Generate Activation Code.

After the code appears, click Gopy next to the code fo save it to the clipboard.

3. Return to the License Manager page in the iC Process for FBRM.
Click Paste after the ‘Enter Activation Code’ fext boxes fo enter the code from the

clipboard.

4.

3. Enter Activation Code:

Apply Activation Code

| || Paste |

Figure 6-5 License Manager in iC Process for FBRM—Activation code

b. Click Apply Activation Code fo complete the activation. A confirmation dialog box

Chord Selectio

appears.

h Model

All FBRM instruments use one or two CSMs to display distributions. The choice of CSM relates
to the type of particle or droplet system to be processed.

Follow the same steps, starting on page 82, to activate a CSM license. Refer to the glossary
page 128 for more information on CSMs.

Viewing Instrument Diagnostics

An Administrator or Technician sees a Diagnostics tab on the main display for a selected
instrument. The tab shows trend values for all instrument diagnostics.

Note:

Although designed for trained field service engineers, diagnostics appear to

Administrafors for reference. Contact METTLER TOLEDO with any questions.
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Go to “Diagnostics Tab” on page 91 for details about the Diagnostics for instrument health in

service mode.
= Instrament
ic n .. ParticleTrack Probe onine (runming)  (SIMULATED)
I0CEss
T Hethad: GE00_D1Prary_R30_Log versson 1
| (e Start Tame: 11/ 1452012 4:25:53 P
Home -
- - Cample Cownt: 86 Scanning:
Canfiguration Trends | Diagnostics | Distributions | Large Values
Methaods 5.5 mad Acguistion time (Primary =
Refarencas 5- 5.46 sec
Reparts as) =20 Bax Temperatune »
377550
Calibration _k : - - - -
Saryica
Licensin E a0 f" === Scan Frequency (Primary =
=t ? 130 Z 12012 Hz
:-. Lzﬁ_m“ a0 5 | === Fouling Index [Frimary) =
§ 183 %
- T T T T T T b 0
!' B .-E-IZI I | m== Lacer Current hd
3 200 ¥ 72.15mA
B | r&a B | == ar Prassurs .
E sk
Adiminstrater = — T T 7 T T =40 T6.28 p=g
A ¥ 18/14 4:26 PM 11/14 4:30 PM 11714 4:34 PR 1114 4:38 P
o 11714 4:28 PH 11114 4:32 PM 1104 4:36 PM 11714 4:40 PM ames Limil wames Rafarence
METTLER TOLEDO " »  Window! | 15 Minutes =

Sending System Log File

Figure 6-6 Diagnostic tab (with instrument online)

As part of system diagnostics, a METTLER TOLEDO service engineer may request that a
system log file be sent for analysis. Follow the procedure below to have the software prepare

a log file.

1. Go fo the iC Process for FBRM Home page.

Click Save.

N o o e

Click Send System Logs.

Send the file fo METTLER TOLEDO.

Managing Probe Cleanliness

As part of SOP, periodically remove the probe from the flexible mounting and clean the probe
tip by using neat acetone or IP alcohol. Rinse with clean deionized (DI) water and dry with
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a lint-free wipe.

Accept the default file name (logfiles.zip), or name the file.

Accept the default time period of 1 day, or click the button to select a longer time period.

In the File Download window, click Save and navigate to the location.




Below are related window cleanliness features.

W Stuck particle correction—A Datfa Treatments option included in all method femplates
that are provided with iC Process for FBRM. The software mathematically removes data
from the distribution for particles or droplets that remain stationary in the scan circle over
a period of time. An Administrator can turn off the setting in a method (page 40).

®  Fouling Index—A statistical frend included in all method templates that are provided
with iC Process for FBRM. It provides an estimate of the percentage of the scan circle that
may be covered by stationary particles. The percentage can be tracked as a trend. (Refer
to the Trends tab as shown on page 46. Select Fouling Index from the trend statistics.

Deleting an Instrument

iC Process for FBRM supports one instrument connection at a time. To connect a different
ParticleTrack instrument to the control computer, i is necessary fo delete the currently
configured instrument. Only an Administrator or Technician can delefe an instrument. Delefing
an instrument removes it from the iC Process for FBRM, but the archived data remains in the
designated location.

1. Locate the instrument selection/status box on the Home page.
2. Click Delete Instrument below the selection/status box.

| Delete Instrument |

Figure 6-7 Delete Instrument button

3. Respond tfo the Delete Instrument confirmation by selecting one of the options.

Delete Instrument

Are you sure you want to delete this instrument?

| Mo, do not delete this instrument. ]

| Yes, delete this instrument but keep the associated files. J

| Yes, delete this instrument and all associated files. ]

Figure 6-8 Delete Instrument options

No, do not delete this instrument—Click to cancel the deletion action.

Yes, delete this instrument but keep the associated files—Click fo remove the
instrument from the Home page, but retain the following:

Methods

Reports (Calibration, Validation, and Service)

Reference Distributions from calibration, validation, and process runs
Diagnostic logs (of diagnostic trend values)
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Record the exact name given fo the instrument. To add the
instrument back at a future time, enter the exact same name. When
adding the instrument lafer, the system will prompt you for a new
Archive folder location.

Note:

Yes, delete this instrument and all associated files—Click to confirm complete

deletion of instrument. Only data in the designated Archive folder location remains.
After confirmation to delete, the instrument selection/status box no longer appears on the
Home page and the instrument name no longer appears in the leff navigation menu. It is
replaced with the “Add new instrument” box.
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Using Service Mode in iC Process for FBRM

This chapter provides information on how to use the iC Process for FBRM Service submenu.
Service mode can only be entered when the selected instrument is stopped. Service mode
enables a user to run the service tests and check instrument diagnostics.

Although users with the Administrator or Technician role can access the
Note:  service section, the service menu is infended for trained METTLER TOLEDO
Field Service Engineers (FSES).

Table 7-1 Service Permissions

Permission to: Administrator and Technician
View instrument diagnostics v

Perform service fests

Enter service mode

AN

Exit service mode

Introducing Service Mode

iC Process for FBRM Service mode consists of a choice of service femplates for the types of
tests available and a tabbed display similar to the Calibration feature.

Overview | Trends | Diagnostics | Distributions | Large Values | Alarm Limits | Test Results

Figure 7-1 Service tabs

Two Ways to Enter Service Mode

H  Service mode button on main instrument page—\When an instrument is sfopped, an
Administrafor or Technician can click the Service icon to put the instrument in service
mode. When in service mode, the instrument is unvailable for processing.

Figure 7-2 Toolbar icons—Service mode
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W Service option from the left navigation menu—As long as the instrument is Stopped,
if you click Service from left navigation menu without first clicking the Service mode icon,
an, Enter Service Mode button enables you fo enter service mode. If a batch or
continuous process is running, the button is disabled.

& Instrument Service

IC Process™ SN 0005 service Enter Service Mode |

Instrument services are available when the instrument is in service mode
Home and the current user has the required privileges to run tests.
SM 0005
Configuration
Methods
References

Reports

Calibration

Licensing

METTLER TOLEDO

Figure 7-3 Enter Service Mode button

Two Types of Service Tests
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Service tests check overall instrument performance before commissioning an instrument fo
measure particle and droplet distributions in process. A METTLER TOLEDO FSE runs these
tests af initial installation as described in the IPac Starter-Pac or IPac Quality-Pac service
installation document, as applicable. An Administrator or Technician can run these fests
periodically, according to SOP, to check window cleanliness and system measurement.

The initial Service page displays the Trends tab with an insirument-specific Templafe selection
menu for the two types of fests.,

SN 0005 : Service

Template: | -
Duration: E25 Clean Window
Interval: | E25 System Check with Marker

Figure 7-4 Service template options

Clean Window—Basic check of particle or droplet counts to determine sapphire window
cleanliness. This test can be run when the probe is available; that is, when it is not installed
in the Flexible Mounting Sysfem.

System Check with Marker—Basic check of key instrument readings (counts). This test
involves using the black marker provided with the system to coat the window and confirm
that counts are within limits set in the templafe.

During both these fests, the instrument diagnostics can be checked fo verify that the values
are within specification.



Running Service Tests

The Service page includes fabbed views that enable you to view the trends, diagnostics,
distributions, large values, alarm limits, and test resulfs from service tesfs run on an
instrument. Diagnostics differ slightly by instrument.

1. From the Service page, select the Clean Window template.

The examples in this section feature the Clean Window test for a ParticleTrack E25
system. Steps are the same for the System Check with Marker, except that the dry erase
marker supplied with the instrument is applied to the sapphire window.

IC Process™

Home

5N 0005
Configuration
Mathods
References
Reports
Calibration

Licensing

SN 0005 : Servica

Template;
Duration:
Interyal:

Cwerview | Trends |[:lugnnsﬂm | Distributions | Large Values | Alarm Limits | Test Results

Exit Sarvice Mode. |

| E25 clean window  ~ | Start Test |
|2 hours | Stop Test
2 seconds wiew Latest Repart

1 10
[

11718 1:1EPM 10/1B L:22PM 11718 1:26PM 11718 1:30 PM

11718 1:30 PM 11718 1:24 PM 11/16 1:28 PM 11718 1:32 PM ===~ Limnit

| » window: | 15 Minutes = |

----- Referance

Figure 7-5 Service fest template selection

2. Accept the default seftings that come from the template, or adjust them as directed.

e Duration is the length of the overall fest.
e Inferval is the amount of time between measurements.

If you selected the System Check With Marker template, at this point,
coat the window surface with a uniform, thick layer of ink and allow
it to dry for two minufes.

Note:

3. Click Start Test.
4. Observe the fest in process on one or more of the tabbed views.

Examples in the following section feature the Clean Window service test, and show an alarm
condition (counts No Weight High).
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Overview Tab

2 Bnstrument Service

iC Process™

Home

ParticleTrack Probe

Configuration
Methods
References
Reports
Calbration

ParticleTrack Probe : Service (running)

Template: EZ5 Clean Wirrdow

Duration:
Interval:

Last ram ! 8102015 3152 PH

counts, No Wt [Primary) High

For reference only, click the Overview fab to see template and instrument configuration details.

Criarvetm deulmw:ﬂ- mmiwvlluulﬂumumm Test Results

Instrument Config:

Instrument typa: ParticheTrack E25
Unit senal nambssr: SIMULATED
Chord Selectsn Modells):

Primary V. 1.1.11

Msoo V. 1.1.11
Scan speed ; 2 (2)
Foan orcle diaeneter; §
Probe dismeter: 15 mm

Template info:

Instrument Typs: ParticleTrack E25
Duration: 2 hours

Sample Interval: 2 seconds
averaging Type! MHone

Channel Grouping Ban Spacng: Log
Mumbser of Bins: 100

Channel Grouping Range: 1 - 1000 microns

Sown Speed; I mie

cPl: 10
CP2: 1
CP3: 0

Wighting Typs! HS Weeght
Stuck Partscle Correcthon Enabled: False
Chard Selection Model{s):
Primesry ¥, 1.1.11
Statistc(s):
counts, Mo Wt [Primany)

Figure 7-6 Service test— Clean Window (Overview tab)

Trends Tab

The Trends tab is the default view during service fests. Observe the trends and change the
time window to see frends in 15- or 30-minute segments or 1- or 2-hour segments. If the
counts fall oufside the Alarm Limits sef in the template, a warning message appears.

ic « ParticleTrack Probe : Service jremeg)
Tomplatnr | 135 Chown Winilow
Home Cusaticn: Sanp Test
Fartiche Track Probe Eetervad: E Worw Labest Repard
List Ps 0| BIOVIINS 4052 PH
Conlfigaration
(=2 Treredi iy [ L Wibeuni | Alaivn Lovls | Tiest ity
HiaiBodi it Me WE BTy High o
= L]
Referenes E | =zt Na et (Pramany) |
Reports £ 8 SBT3 ouE
£ b
Calibeation 5 e e Lol
e P o B
Ligansing i i
& o 1
16 i -
Ly A
2 B i -
# ]
- =
o v 0
18 e
Haret =
- ta
- s Hon -
& -
= -2
O L ¥ T T v 1] L1}
o HI0ABEM AGS0IRM | RIOSOEMN | A00510M
A s | A0 0 B ok P B30 S0 P AR Bild = vt g

Figure 7-7 Service test—Clean Window (Tends tab)
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Diagnostics Tab

The instrument diagnostics track all instrument values, six of which appear by default as set
in the templafe. The values tracked for an instrument vary slightly among instrument types.

® The Diagnostics fab in Service mode reports instrument health while
the instrument is running service tests.

Notes: M Diagnostics are designed for frained field service engineers.

B The Diagnostics tab also appears fo Administrafors and Technicians
in processing mode.

Refer fo the Test Results tab (page 94) for details on the measurement units for each
diagnostic along with the pass criteria. The Alarm Limits tabs include the low and high limits
for each diagnostic value. Contact METTLER TOLEDO for service if diagnostics values are
outside the limits (test fails).

To display another diagnostic in one of the graphs, select it from one of the two selection
buttons to the right of the graph.

T = I g
&Y - ParticleTrack Probe : Service inserg)
Ic Procass
Templais .
Homie [P Seap Tt
ParticleTrack Probe  Poen [P e—
Laat ran orc &FPS°201S 3082 P
Connfigraration
o = -
Methady cari. Fe vt ik il Ovenve | Trends  Coagnost Dutrbstions | Largs Walem | Alarm Lamits | Test Aessits
e * ] a0 Agpalon tam (Fre
Regarty 5.8 e
- | 5 B Terprerntisre
Calibeatinn o 20
PR TS
S — !
Licensing
| TEC Tompersters
I27IeE
aH s
Soan Speed Woksgr =
250
"
E — Laper Curmest
L 130 TLAL
o Lo
t 5 e m— Gcan Frequency (Fra =
H |
- | 532.10 Hr
eI RI0408 P B0 40T P BI0CLEPM B0 4:30 PR
A kievmar BIO4zI0 PM BFIO4R4PM AFIO4cIBPM AF1I0 422 P ] Referesce
METTLER TOLEDO L » Wndow: | 1§ Merates =

Figure 7-8 Service test—Clean Window (Diagnostics tab)
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Distributions Tab

Click the Distributions tab to view the distributions graph for the current test. The counts
according to the Chord Selection Model (CSM) in the template. The name of the CSM in use
appears in parentheses after the distribution name.

ic w  ParticleTrack Probe © Senvice [reneng) ol Service et
Template; 35 Clean Windaw = Start Test
Hiimi Draration) nen Tost
ParticleTrack Probe  1Poervel! ‘ot Lalest Begal
(PE o T TR R
Configuration
Cetrestw | Trends | Dugeodtas  Datrbubons g, |
Hethods obunts, Ka WE [Prisary] High | L e AT
R er i Shos e Target
Hame cirarits, He WL
Rigeaits
[1915-68.16-28-18.13 (Primary) | 5,631.56
Calibration
Licensing
Ewu—-
EM—
L
g
= ro0e W LS-08-10-16-18-15
- i
o
E:Mh-
H]
Adrinndraine x .
H 18 10 o]
M b s 1
METTLER TOLEDO

Figure 7-9 Service Test—Clean Window (Distributions tab)

Large Values Tab

Click the Large Values tab fo display the counts and selected diagnostics in a size that is
viewable from a distance.
iG Proscess™

Haome
ParicleTrack Probe

ParticlaTrack Probe ; Service insmseg)

Template: I35 Clean Wndow
ot

Intervaic -

Lot e on: BILA20LE NS P

Wiy | T
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Figure 7-10 Service test—Clean Window (Large Values tab)
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Alarm Limits Tab

Click the Alarm Limits fab fo view the list of values in the service test along with the Low Limit
and High Limit for each statistic and diagnostic.

2 Instrument Service:

- ParticleTrack Probe : Service (rurseng) Exit Service Hode
IC Process™
Template: EXS Claan Window - Start Test
Homi Curation: 2 hours | Step Test |

ParticleTrack Probe Frtervli 2 second | Wiew Latest Report
Last ram on: 8/10/2015 3:52 PH
Configuration

; ; mm|1mﬂ|w Dutnbubions | Large Values | Al Limds | Test Results
counts, Mo Wt [Primary) High !

Stathstics Units Low Uimit  High Uimit
chnls. Mo Wt (Primary) a 300

Diagnostics Lewi Limit
|BoxTempeﬂmre 5

TEC Temperature

Scan Speed Voltage

Laser Currént

Scan Frequency

Fouling [ndex

Effective Curation
|| Detection Count
|| &g Peak Haight A<D units
|| avg Signat Intensity A-D uriits
|| Est Scan Circle Diameter % dev,
| Dark Area Standard Deviation A-D units
| Stiuck Particle Corraction %
| Dark Area Mean A-D units
: #lge Time per seg sec
Sean Circle Diameter mm

P

Figure 7-11 Service test—Clean Window (Alarm Limits tab)
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Test Results Tab

Click the Test Results fab to view the list of values in the service test along with the pass
criteria for the statistic and diagnostics af the current point in the test. While the fest is running,
the current value displays dynamically and the Pass/Fail label identifies those results that are
outside the pass criteria.

These results are designed for trained field service engineers. Confact

NOte:  METTLER TOLEDO with any quesfions.

ParticleTrack Probe ; Service (reamag)

Tempiste;

TR Sapem Tt
ebaraal:

Lagt ren of: B 1G/T005 4152 PM

Wope Latet Report

T ——— droeravew | Trends | Cubgnosts | Cestnbubons | Large Values | Alaem Lsets | Test Resalts

Suatistice units Pk Criteria Meadured Values Curient Valug Paki/Fadl
courts, No Wi [Prienany] corunits < 300,00 570,89 - 5562.01 5571.27 Fall
CHagriostics. Units Paig Criteris Megsured Values Current Value Py Fail

| EB@- Termegrs lute b ™ 500 - 45.00 1706 - 18,00 28,00 PGS =
TEC Temperature oL < X500 Z1.14 = 24.07 22.9% PASS
Foan Spepd Velnge W -3, - 300 245 - 156 2.50 PASS
Laser Curment s G000 = B40.040 70.95 = 73.61 72.84 PASS
Scan Fragueancy' (Primary) HI w10% (112.5 - 137.5) 13307 - 122.14 122.12 PSS
Fouling Index (Frimary) % < 90,04 L.74 - 1.BG l.a¢ PASS
Eftective Duration (Prismany] %% 25,00 - 100,00 3831 - 57.90 56,31 PASS
Detection Count (Frimary} oS sec « 10040, 000,00 154,783,590 - 154, 843.00 1568,127.20 PSS
Ay Paak Haight (Primary) A units < 3, 500.00 2TE.07 - 280.09 278.89 PASS
:-1— Cinnd Irfnncite Mfeiman! Ay anite 3 Whdh 0 413 MTad A A nALE 2 e

Figure 7-12 Service test—Clean Window (Test Results tab)
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Reporting Service Test Results

Click View Last Report to see the resulfs from the previous Service Test.

Service Report
Template: E25 Clean Window METTLER
Start Tirme: 8/10/2015 4:56:47 PM  Dwration: 00:27:30
User: AkT\kammer-1
Instrument Type: ParticleTrack E25
Instrument Mame: ParticleTrack Probe
Instrument Serial Number: SIMULATED
Probe Serial Mumber: Same as above

Particle System Validation: FAIL
Instrument calibration or service is required

Table of results:
Name Units Pass Criteria Measured Values Pass/Fail
counts, Mo Wt (Primary) counts < 300,00 557089 - 568231 FAIL

Hardware Diagnostics: PASS

Table of results:

Mame Linits Pass Criteria Measured Values Pass/Fail
Acquisition time (Primary) 58C 04364 =109 NiA
Boux Temperature C 5.00 - 45.00 2706- 2833 PASS
TEC Temperature C < 35.00 2114 - 2407 PASS
Scan Speed Voltage v -3.00 - 3.00 245 - 256 PASS
Laser Current ma 60.00 - 14000 7095 - 73.61 PASS
Scan Frequency (Primary) Hz +10% 12207 = 12214 PASS
Fouling Index (Primary) % < 90.00 174 - 1386 PASS
Effective Duration (Primary) % 2300-10000  28.31-57.90 PRES
Detection Count (Primary) counts/sec < 1,000,000.00 15478350 - PASS

156,843.00

Awvg Peak Height (Primary) A=D units < 3,500.00 278.07 = 280,09 PASS
Avg Signal Intensity (Primary) A-DF units < 3,500,00 21612 - 217.15 PASS
Est Scan Circle Diameter (Primary)  mm +100% 5.21-5.22 PASS
Dark Area Standard Dewviation A-D units < 400 135 PASS
(Primary)
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Figure 7-13 Service—Clean Window report (page 1)
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Stuck Particle Correction (Primary) % < 100,00 0 PASS

Dark Area Mean [Primary) A-D) units < 300.00 173.00 PASS
Algo Time per seq (Primary) 1.0 < 10,00 0.1092 - 0.1466 PASS
Scan Circle Diameter (Primary) mm 1.00 - 100.00 5.00 PASS
CP1 (Primary) 1.00 = 100.00 10.00 PASS
Instrument:

Instrument type: ParticleTrack E25

Unit serial number: SIMULATED
Primary . 1.1.11
Macro V. 1.1.11

Scan speed: 2 m/s

Scan circle diameter: 5

Probe diameter: 25 mm

CPL: 10

Chx1

CP3:0

Template:

Instrument Type: ParticleTrack E25
Duration: 2 hours
Sample Interval: 2 seconds
Averaging Type: Mone
Channel Grouping Bin Spacing: Log
Mumber of Bins: 100
Channel Grouping Range: 1 - 1000 microns
Scan Speed: 2 m/fs
Weighting Type: No Weight
Stuck Particle Correction Enabled: False
Chord Selection Model(s):

Primary ¥, 1.1.11
Statistic(s):

counts, Mo Wt (Primary)

Monday, August 10, 2015 212

Figure 7-14 Service—Clean Window report (page 2)

If the Clean Window fest results in counts above the pass criferia, a red ‘FAIL" appears
in the Pass/Fail column under the Pass/Fail Validation section. Counts should be below
the Pass Criteria value. Clean the probe window according to the instrument hardware
manual and repeat the Clean Window test.
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Ending Service Mode

IC Process™

Home

ParticleTrack Prob

Normally, a service test should run for the amount of fime set in the template. However you
can click Stop Test on the Service page to end a test at any fime. Perform another service fest
or end Service mode as follows:

1. Click Exit Service Mode.

ParticleTrack Probe : Service

N Exit Service Mode J

J

Template: l E25 Clean Window - J l Start Test
Duration: 2 hours Stop Test
e Interval: ? seconds View Latest Ren

Figure 7-15 Exit Service Mode button

2. When the main Service page appears, click the instrument name from the left
navigation menu to return fo the main instrument page.

Service Reminders

About Cal

The instrument Configuration includes aufomatic service reminders for overall instrument
preventive maintenance and calibrafion validation. See page 22 for details about the three
automatic reminders.

Last preventive _
: 10/2/2012

maintenance on: | /2/ |15

Last successfully

calibrated on: 1/1/0001

Last successfully

validated on: 10/3/2012

Figure 7-16 Service reminders in instrument configuration

Reminders about service appear on the Home page as shown in Figure D-4 on page 125.

ibration Tests

An Operator can run a Calibration Validation test to check instrument calibration and an
Administrafor or Technician can perform a System Calibration on instruments that have a
micrometer. Refer to Chapter 5, *.
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Using iC FBRM Software

This chapter describes how to access and use the "Process’ task pane in iC FBRMIf is
primarily intended for advanced users such as a process engineer who performs post-
process analysis and designs data freafments and statistical analysis in iC FBRM that will
become templates for an iC Process method.

The iC FBRM™ software system works with the iC Process™ web application as follows:

m |niC FBRM, create custom templafes to import for iC Process methods (optional).

® [niC FBRM, connect fo an iC Process instrument through the ‘Process’ task pane to view
process particle and droplet system in real time. The task pane must first be enabled by
checking the ‘Show iC Process task pane” option in Tools > Preferences.

m [niC FBRM, use tools fo analyze iC Process web application batch and confinuous run
data in real fime or from historical data files.

Although iC FBRM can control a ParticleTrack G600 or ParticleTrack E25,
instrument in a laboratory or scale-up environment, only one software
application can control the instrument at the same time, so when iC

Note: Process is the control software, iC FBRM can only view the current run
through the ‘Process’ task pane.

When both software programs are running at the same time, iC
Process will take full control of the instrument.

The ‘Process’ fask pane provides a seamless inferface fo the iC Process for FBRM server. Use
of the iC Process task pane and the iC FBRM software assumes that you already have a
working knowledge of iC FBRM software. Please refer to the iC FBRM online Help or the “iC
FBRM Software User Guide” for information. Instructions on using the iC Process web
application, are under “Operating iC Process for FBRM” on page 4 1. Information on how to
configure an instrument and define a method are in “Implementing iC Process for FBRM” on
page 15.
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Starting iC FBRM Software

%

1. Start the iC FBRM software by clicking a deskfop icon. ESa=AEE:
2. From the Toolbox on the right side of the Start Page, click the Process task pane.

)

P,
-I"IQ Result Sets [7]65 sty ot 404y 1 FERM 4.4 |
sk Sets (icFlesibs flea] ary great for comparng rend (] e b s ity

| [ HewResuh Set | [ Open Resul Sa || Mors skrmation
[ Guset Tonr
[Eusrg ths Stmt Fage
[F]ic PoRM ik Simi Guide
e.tion Libranes [ic Cisirba fies provace & shared reposdory Fl :f bisen thee mosl mpatant information wih T S0 FRRM Ordra
u ettt et dntbr OF ainlic =
Newbbeary | [ Openbibeary | [ RunAuoSias | [ st Vewer

A
J Data to Information [D2i)

B [ 7] atemts Wi
i . T~ ﬂi\ﬂ e
“GF instrument Maintenance 2% system Maintenance i
sefigure your Estrument el 0 prevertatn mantenance Of bbiashoobing o your (7] s the: Tookbas
T i d ﬂl:i-Tm:—wrl:.

[ Configus Instrumant | [ DisplaySettings | [ Send Systemiogs |  [F]rery Duta fnses Webean

I Recent Documents I Condact s

3 A Pamcle Track EX0 Probadk I MIA30E Sepdng Mo 1| F2 - [FlEmail Support
Experment 14-17 FEAM G400 e
TR A5 PN = T s 125 PM M Cormmuriity S

LR s

Figure 8-1 Process task pane in iC FBRM Toolbox (Start Page)
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Introducing the iC FBRM ‘Process’ Task Pane

The iC FBRM software toolbox includes a ‘Process’ fask pane that provides connection to the
iC Process web application and view/import features for the selected ParticleTrack instrument.
Toolbox o

Data Treatments
Document Infarmation
User-Defined Trends
PYM
Process

Server

cerver Name: || -

Instrument

Instrument: - |

Status:
Current Batch:

Batch Status:

Import
@ Batch Time

Batch: -|
[] Trends Only Import |

Import from file
Impart Trends|

Figure 8-2 iC FBRM ‘Process’ task pane
The task pane has four sections—Server, Instrument, Import, and Import from file.

If the “Process’ task pane does not appear, go to Tools > Preferences and

Nore: select the option fo "Show iC Process task pane.’

Using the Process Task Pane

Use the task pane to connect fo, check instrument status, view real-time or batch processing
data, import specific data, or import one or more frend files into a Result Set.
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Connecting to Server

1. Inthe Server Name box, enter the network name of the network computer where the iC
Process web application is running.

Process

Server

Server Name: | |localhost -

Connect |

Figure 8-3 iC FBRM ‘Process’ task pane—Connect to server

¢ |nitial identification—Enter the network name (URL/Machine ID or IP address) for the
control computer (server) where iC Process web application is running.

If the iC FBRM and iC Process for FBRM are on the same computer,

Note: . , ,
the server name is the PC name or ‘localhost.

e If you have already identified the server, select it from the list.
After a successful connection, the network name will appear in a drop-down list for
ease of selection the next time you want to connect.

2. Click Connect..

The server PC must be running iC Process, meaning the iC Process
Note:  Service is starfed. By design, the service automatically starts after
installation or after a computer restart.

Connecting to ParticleTrack or FBRM Process Instrument

1. Inthe Instrument section, choose the specific ParticleTrack G600 or ParticleTrack E25
instrument from the Instrument list.

Note: The instrument does not have o be online to make the connection.

Process

Server

server Mame: localhost -

Connect |

Instrument

Instrument: [FartideTmcl-: Probe = |

Status: Paused
View |

Figure 8-4 iC FBRM ‘Process’ task pane—Connect to instrument
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2. The sfatus of the instrument identifies it as in one of the following states:
Stopped—Instrument continuous or batch run has been stopped by an operator,
administrator, or technician.

Online—Instrument is actively collecting and publishing particle or droplet system data
to an external Modbus, OPC UA, or WITSML client.
If the instrument is in bafch mode, the following information appears:

e Batch Status shows Running or Paused.
e  Current Batch shows the bafch name

Paused—Instrument is actively collecting, but not publishing data to an external client.
Service—Instrument is in service test mode to collect data for tests.

For information on the statuses that appear on the iC Process Home page, refer fo Table 4-1
on page 43.

Monitoring iC Process Data In iC FBRM

Live data from an online iC Process instrument can be observed in real time in an iC FBRM
experiment linked view. Affer you establish a connection with the iC Process server, the
available instruments appear in the Instruments list. Select the instrument and observe the
Status as described in step 2 on page 103.0nline instruments display a green Status bar.
Instrument

Instrument: [FartideTmck Probe - |
Status:
View |

Figure 8-5 iC FBRM ‘Process’ task pane—Online

Below is how the status displays for a bafch process:
Process

Server

server Name:  localhost -

Instrument

Instrument: [FartideTracIr: Probe ~|

Status: online

Current Batch: XLR. 3 - Batch 65

Batch Status:  Running

View |

Figure 8-6 iC FBRM ‘Process’ task pane—Batch online

A connection between the iC Process server and an instrument must first be

Note:  stablished to view live dafa (see “Connecting to Server” on page 102).
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Viewing Live Experiments in Real Time

Click View to display live data from the instrument. When the butfon is clicked, a new
experiment is created in iC FBRM to display the live data from the instrument. The name of
the experiment is based on the batch name or the continuous run date/time.

Note:  The View button is only enabled for online instruments.

i i
e 8N NGE Spimtn P s

a
(A AR R

S S TR e

s | Lapa e

Figure 8-7 iC Process data in a live iC FBRM experiment

When a batch is active, the experiment will start displaying live dafa from the instrument as
distributions are measured.

Importing iC Process Data in iC FBRM

Data from a completed iC Process baich or continuous run can be viewed in an iC FBRM
experiment. To view data, a connection must be opened between the iC FBRM application
and the iC Processs server (see “Connecting fo Server” on page 102). Note that the
instrument does not have to be online to import data.

The import process has different selection options for continuous dafa and bafch data, as
described next.
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Continuous Data
To import continuous data:

1. Inthe Import section of the Process task pane, select Time.

Import
(OBatch (D Time

Start Date: 83072010

L
Start Time: |2 A v|
Duration: | - |

[rends ony

2. Select the Start Date of the run from the list. The list shows all dates (within the last 10
days) during which data has been collected for the instrument.

Select the Start Time for the segment of the continuous run datfa that you want to view.

In the Duration list, select the number of hours of data you want to view from the start
time forward, up to a maximum of 24.

Import

() Batch (=) Time

Start Date: | v

Start Time: | v

Duration:

[ ]Trends Onky

Import from file

5. Click Import to display the process data from your time specification.

Data appears in a new iC FBRM experiment view where you can use the review and

analysis features available in iC FBRM. Click “Trends Only” to import trend datfa into a
result set.
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Batch Data

To import data from a completed batch:

1. Inthe Import section of the Process task pane, select Batch.

Import
(&) Batch () Time

cech |

[]Trends onky

2. Select the Batch name from the list. The list shows all completed batches for the
instrument that were started within the last fen days.

Import

@) Batch Time

Batch: |XLR 3 - Batch 65 +|
[] Trends Onky Import |

Impaort from file

Import Trends|

3. Click Import. A new experiment with the selected data opens in iC FBRM. The
experiment name is based on the batch name.

Importing iC Process Trends to an iC FBRM Result Set
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For continuous iC Process runs, you may want fo view trends for a period of time exceeding
the 10,800 measurement limit on iC FBRM archive experiments. There is no such limit for iC
FBRM result sefs. You can use the Import Trends feature to import trends from multiple

* icFBRM experiment files into a single iC FBRM result set. This is a two-phase process,
except in a configuration where the iC Process server and iC FBRM are running on the same
control computer. If iC FBRM is running on the same control computer as iC Process, the iC
FBRM experiment files already exist as archive files, so Phase 1 does not apply.

PHASE 1: Import iC Process data.

1. Follow the instructions under “Importing iC Process Data in iC FBRM” on page 104 fo
import specific data. Typically, you would import data one date at a time for each date
during the run.

2. Save the experiments on your local hard drive.

PHASE 2: Import batch trends from the saved experiments.

1. Click Import Trends on the iC Process fask pane (“Import from file” section).
2. Select the files containing the desired trends.

3. Click Open fo import the trends into a new Result Set.



Modbus DCS with iC Process for FBRM

This appendix provides Modbus data model information fo assist you in using the iC Process
for FBRM with your Distributed Control System (DCS).

iC Process includes a Modbus TCP interface. In Modbus terms, iC Process acts as a “slave”
in that it listens for requests from “Modbus masters” and replies to those requests.

iC Process will host a separate instance of a "Modbus slave" for each probe. When a probe
is configured, the Administrator assigns a unique "slave ID", which is a number between 1
and 254. If the Administrator does not wish to host a slave for a probe, then the probe can
be configured with a "slave ID" of O (default).

Each slave (probe) exposes a series of registers that can be written to and read from by a
Modbus master. The Modbus standard defines four types of registers with specific dafa sizes
(bit or word) and access rules (read-only or read/write).

The iC Process implementation of the Modbus inferface includes support
Note:  for all four types of registers, but for historical reasons, will not use
registers in the 3xxxx range.

The following tables summarizes the Modbus register types, along with the data type and
the type of access allowed from a “Modbus master.” The table also identifies the valid
addressing range for each register type, and the subset of that range that is actually
supported by the iC Process implementation.

Table A-1 Modbus Register Types (Primary Tables)

Primary Data Master Modbus iC Process Modbus Protocol Range
Tables Type Access Register Range |Register Range |and Packet Address Offset
Coils Single bit | Read-Write | 1-10000 1-100 0-99
(offset=1)

Discrete inputs |Single bit |Read-Only  {10001-20000 |10001-10100 |0-99 (offset=10001)
Input Registers | 16-bit Read-Only  |30001-40000 |Not used Not used

word
Holding 16-bit Read-\Write {40001 and up  |40001-41078 |0-1076
Registers word (offset=40001)

The iC Process Modbus interface is based on the TCP/IP protocol. The interface always
listens on port 502—the standard port reserved for Modbus.

Mapping Each Register for iC Process

The master can ‘command’ the slave to perform a predefined action by writing a value (O or
1) to a specific register location.

The master can do the following actions:
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Determine the current status of a probe by reading the values of specific predefined
discrete register locations. This includes an operational and a fault bit for each
subsystem, as well as an overall operation and fault status of all subsystems.

Obtain measured values, lo limits, and hi limits by reading register pairs of 16-bit
registers and converting the resulting value to an IEEE floating point number. The
Administrafor can map which value or limit is assigned to each register pair. There are
50 pairs of registers available for mapping.

Obtain diagnostic values, each of which is also sfored in a register pair and can be
converted fo an IEEE floating point number. The ParticleTrack G600 or ParticleTrack E25
devices support different subsets of the range of all diagnostic values.

Provide input to a QUANT model by writing register pairs of 16-bit registers. The
Administrafor can map which register pair is assigned o each QUANT model input.
There are 50 pairs of registers available for mapping.

The input register values (frend values and diagnostic values) are typically updated
whenever the instrument is online. However, if the instrument is paused and the interface has
been configured to Hold Last Value (see configuration setting on page 22), then the inferface
will continue to return the last value before the instrument was paused.

For example, assume a value is stored in a pair of holding registers 42001/42002 for a
slave with a slave address of 1. The offset to the first register of the pair is (42001 — 40001
= 2000). Therefore, a Modbus request packet fo read this register should specify a holding
register with an address of 2000, as follows:

Table A-2 Example of a Modbus Request Packet

01 | (slave address = 1)

03 | (read holding registers function code = 3)

07 | (register address = 2000) (0720 hex)

20

00 | (number of registers = 2) (0002 hex)

02

The Modbus inferface stores the value of Pi (3.14159) in holding register pair 42001/
42002 as a means to verify that a Modbus master is correctly formatting read requests for
register pairs and correctly converting the returned data into a floating point value.

Coils (1-10000)

The coils are used by the master to command the slave.
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Table A-3 Modbus Coils (1-10000)—Used by Master to Command Slave

Register | Coil .

# Offset Use Explanation

1 0 Start run Starts a new run with the currently loaded method. Method must already be
loaded to the probe.

2 1 Pause run Pauses the currently acfive run. Instrument must be online fo pause a run.

3 2 Resume run |Resumes a paused run. Instrument must be online and paused o resume a
run.

4 3 Stop run Stops an active or paused run. Instrument must be online fo stop a run.



Table A-3 Modbus Coils (1-10000)—Used by Master to Command Slave

Register | Coil -
4 Offset Use Explanation
5 4 Start batch Starts a batch, if and only if the probe is running and there is not currently a
batch in progress. The name of the batch is automatically defermined by iC
Process
6 5 Stop batch Stops a currently running batch. Instrument must be online with a batch
running fo stop a run.
7-100 | 6-99 |[unused

The application configuration file (iCProcessFBRMServiceHost.exe.config)
includes a setting option to require that all coils make a O-to-1 transition in
order to frigger. This option is off (‘False”) by default. For systems that
constantly write values, change the value of this setting o ‘True’ to only
trigger a corresponding function on a O-fo-1 transition.
</setting>

<setting name="ModbusCoilsTriggerOnlyOnTransition"

Note:

serializeAs="String">
<value>False</value>
</setting>

Discrete Inputs (10001-20000)

The discrete inputs are used by the master to determine the current stafe of the slave.
Table A-4 Modbus Discrete Inputs (10001-20000)

Register # Coil Offset |Use Explanation

10001 0 Heartbeat This value toggles between O and 1 every
second to indicate the iC Process software and
Modbus slave interface are active.

10002 1 Online Set to TRUE when the probe is online or FALSE
when the probe is in Service mode or offline.

10003 2 Service Setf fo TRUE if and only if the probe is in Service
mode.

10004 3 Paused Setf to TRUE when the probe is online and a run is
active, but paused.

10005 4 Batch Active Set to TRUE when a batch is active. The value is
set fo TRUE even if the batch is currently paused.

10006 5 Acquisition Set to TRUE when an acquisition is in progress
(or is about to occur).

10007 6 Communication Set to TRUE when the instrument can
communicate with the server.

10008-10009 7-8 unused

10010 9 System operational Set to TRUE if none of the “fault” bits are set to
TRUE—indicating there are no faults.

10011 10 System fault Set to TRUE if one or more of the “fault” bits are
set to TRUE—indicating there is at least one fault.

10012 11 Acquisition operational | Set fo TRUE when the acquisition subsystem is

operational (not faulted).
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Table A-4 Modbus Discrete Inputs (10001-20000) (continued)

Register # Coil Offset |Use Explanation

10013 12 Acquisition fault Sef fo TRUE when the acquisition subsysfem is
faulted.

10014 13 Diagnostics operational | Set to TRUE when the diagnostic subsysfem is
operational (not faulted).

10015 14 Diagnostics fault Sef fo TRUE when the diagnostics subsystem is
faulted.

10016 15 Server operational Setf fo TRUE when the iC Process server is fully
operational (not faulted).

10017 16 Server fault Sef fo TRUE when the iC Process server is faulted
(for example, low on disk space).

10018-10100 17-99 unused

Holding Registers (40001-50000)

The holding registers are used by the master to refrieve floating point values, lo limits, and
diagnostic values from the slave, and to provide QUANT model inputs to the slave.
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Table A-5 Modbus Holding Registers (40001-50000)

Holding Register

Register # Pair Offset Use Explanation
40001/ 40002 0 User maps to value, lo The pair of registers is used fo store an
limit, or hi limit _bi i i
40003 / 40004 5 IEEE formqt 32 b_|t floating pqlnt
number. First register sfores first two-
bytes of the floating point value; second
register stores last two byfes of the
floating point value.
40099 / 40100 98 User maps fo value, lo This is the last of the 50 pairs of
limit, or hi limit registers available for the user to map a
process value, lo limit, or hi limit. In all
cases, the mapped value is an IEEE
format 32-bit floating point number.
40101 /41000 100-999 unused
41001 /41002 1000 Box Temperature Index
41003 /41004 1002 TEC Temperature
41005/41006 1004 Scan Speed Voltage
41007 / 41008 1006 Laser Current
41009/41010 1008 Probe Voltage
41011/41012 1010 Air Pressure For ParticleTrack G600 only
41013/41014 1012 unused
41021/41022 1020 unused
41023 /41024 1022 unused
41025/ 41026 1024 Stuck Particle Scan Circle
Percentage Index
41027/ 41028 1026 unused
41029/41030 1028 Effective Duration



Table A-5 Modbus Holding Registers (40001-50000) (continued)

Holding Register

Register # Pair Offset Use

41031/41032 1030 Maxima Count
41033/41034 1032 Average Peak Height
41035/41036 1034 Average Signal Intensity
41037/41038 1036 Est Scan Circle Diameter
41039/41040 1038 Dark Area Std Dev
41041/41042 1040 Stuck Particle Correction
41043 /41044 1042 Dark Area Mean
41045/ 41046 1044 Algo Time Per Seg
41047/ 41048 1046 Acquisition Time
41049/ 41050 1048 unused

41051 /41052 1050 unused

41053 /41054 1052 unused

41055/ 41056 1054 Stuck Particle Scan Circle
Percentage Index

41057 /41058 1056 unused

41059 /41060 1058 Effective Duration

41061/41062 1060 Maxima Count

41063/ 41064 1062 Average Peak Height

41065/41066 1064 Average Signal Intensity

41067/ 41068 1066 Est Scan Circle Diameter

41069 /41070 1068 Dark Area Std Dev

41071/ 41072 1070 Stuck Particle Correction

41073 /41074 1072 Dark Area Mean

41075/ 41076 1074 Algo Time Per Seg

41077 /41078 1076 Acquisition Time

41079/ 41200 1078-1199 unused

42001 / 42002 2000 Stores the value of Pi This pair of registers is used fo store a

(3.141593) known value (Pi) so a Modbus master
can verify that it is correctly converting a
pair of 16-bit registers info a floating
point value.
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Modbus Block Summary

Below is a fable that lists register block numbers with descriptions:
Table A-6 Modbus Register Block Summary

Register Block Register Type |Data Type Use
1-100 Coils Bit Used by the master to command specific events.
10001-10100 Discrete inputs | Bit Read by the master fo obtain status, including

operational and fault bitfs.

40001-40100

Input registers

IEE floating (two
registers per value)

Read by the master fo obtain trend values and
alarm limits.

41001-41100

Input registers

IEE floating (two
registers per value)

Read by the master fo obtain diagnostic values.

42001-42002

Input registers

IEE floating
(two registers)

Contains value of PI (3.14153) fo verify that
master has correct mapping/float conversion
algorithm.

User Interface Mapping Screen

Below is a table that lists register block numbers used by an Administrator or Technician to
map process variables fo trends in the “External Oufput Tab” on page 33:
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Table A-7 User Interface Mapping Screen—Process Variables

Index Modbus Register |OPC Name User-Selected Mapping

1 40001 /40002 ProcessVariable1 (combo box with selected value or limit)
2 40003 / 40004 ProcessVariable2

3 40005 /40006  |ProcessVariable3

4 40007 / 40008 | ProcessVariable4

5 40009 /40010  |ProcessVariabled

6 40011 /40012 ProcessVariable6

7 40013/40014  |ProcessVariable7

50 40099 /40100  |ProcessVariable50




OPC UA Server with iC Process for FBRM

This appendix infroduces the OPC Unified Architecture (UA) framework that iC Process for
FBRM supports for process control. If provides OPC UA address space details for iC Process
for FBRM along with sample code that enables the OPC UA Developer from your IT
department to set up iC Process for FBRM in the OPC UA framework.

Facts About OPC UA

The iC Process OPC UA Server is an OPC UA Server embedded within iC Process for FBRM.
The iC Process OPC UA Server runs within the context of the iC Process for FBRM server, not
as a separate process.

By default, the server is not included (started) as part of the server. Before
Note:  implementing the OPC UA, refer to the “iC Process for FBRM Install Guide
for Administrators” for instructions on how to start the OPC UA server.

After connecting to the server, an OPC UA client can perform the following actions in iC
Process for FBRM:

Load and run an approved method

Start, stop, pause, and resume a probe run

Start or stop a batch run

Opfain current probe status

Obtain diagnostic values

Read process variables mapped within a method

Read weighfed and unweighted distributions for default and alternate CSMs

Within the iC Process Web application, an administrator maps process variables fo trends
for a specific method, During a batch or continuous process, the frends oufput to OPC UA as
process variables. Refer to Chapter 3, “Implementing iC Process for FBRM” starting under
“External Output Tab” on page 33.

Address Space (Data Model)

OPC UA Server is not an OPC UA ADI compliant server. That is, it does not implement the ADI
address model as defined by the OPC specification for analyzer devices. It is a valid OPC UA
server, and therefore, an OPC UA compliant client application (such as
Opc.Ua.SampleClient.exe) can connect to and use the capabilities of the server. However, to
effectively use the server, the developer of a client application needs to understand the
address space (data model) of the iC Process OPC UA Server.
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The OPC UA address space for iC Process for FBRM (defined in Table B-1) includes the
following standard objects available within any OPC UA server:

Root Object

The roof object in the address space is named ‘Objects’. The ‘Objects’ node parents a
standard ‘Server’ object and a ‘Probes’ object.

Probes Object

The ‘Probes’ object is the root node of the custom address space of the iC Process OPC UA
Server.

The Probes object parents a folder node for each probe of each defined instrument and the
folder node is named according to the instrument and probe name.

Data Model for iC Process for FBRM
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The diagram in Figure B-1 shows the highest level nodes of the address space for an iC
Process for FBRM system that includes two instruments, a single probe instrument named
‘TestOpclnstrument” and an instrument named ‘MylInstrument.” In Figure B-1, the display
name, type, and unique Node ID are displayed for each node.

FolderType

Objects | ,_oc

Object (ServerType)

Server | ;_5253

Object (BaseObjectType)

Probes ns=2;s=Probes

FolderType

TestOpcinstrument:ProbeA ns=2;s=TestOpcInstrument:Probe A:Folder

FolderType

Liglestil el i ns=2;s=Mylnstrument:ProbeA:Folder

Figure B-1 Data model for iC Process OPC UA Server

Each of the probes displayed in Figure B-1 contains a series of nodes, and each node is
named according to its purpose. Table B-1 defines the address space for iC Process for
FBRM. The table lists the hierarchy of nodes available for each probe, including the ID for
each node. The node ID is unique for each node because it is based upon the probe name.



The ‘Probe Tip Temperature” diagnostic applies only to the ParticleTrack

Note:  E25 instrument and the ‘Air Pressure’ diagnostic applies only fo the
ParficleTrack G600 instrument.
Table B-1 OPC UA Address Space for iC Process for FBRM
Display Name | Data Type Node ID Write ?f?érmniﬁggerole) "}gl':l%%“
Probes | Object ns=2;s=Probes
Mylnstrument | Folder ns=2;s=MyInstrument:ProbeA:Folder
Probe Status | Variable (string) | ns=2;s=MyInstrument:ProbeA:ProbeStatus Offline,
Service,
Paused,
Online
Batch status | Variable ns=2;s=MyInstrument:ProbeA:BafchStatus Active,
(string) Inactive
Acquisition Status | Variable ns=2;s=MyInstrument:ProbeA: Acquiring,
(string) AcquisitionStatus Not acquiring
Acquisition | Variable ns=2;s=MyInstrument:ProbeA: Faulted,
Subsystem | (string) AcquisitionSubsystem Operational
Diagnostics | Variable ns=2;s=MyInstrument:ProbeA: Faulted,
Subsystem | (sfring) DiagnosticsSubsystem Operational
Server Subsystem | Variable ns=2;s=MyInstrument:ProbeA: Faulted,
(string) ServerSubsystem Operational
Weighted | Variable ns=2;s=MyInstrument:ProbeA:
Distribution | (YArrayltemType) | WeightedDistribution(DefaultCSM)
(Default CSM)
Unweighted | Variable ns=2;s=MyInstrument:ProbeA:
Distribution | (YArrayltemType) | UnweightedDistribution(DefaultCSM)
(Default CSM)
Weighted | Variable ns=2;s=MyInstrument:ProbeA:
Distribution | (YArrayltemType) | WeightedDistribution(AlternateCSM)
(Alternate CSM)
Unweighted | Variable ns=2;s=MyInstrument:ProbeA:
Distribution | (YArrayltemType) | UnweightedDistribution(AlfernateCSM)
(Alternate CSM)
Available Methods | Variable ns=2;s=MyInstrument:ProbeA:
(string[1) AvailableMethods
Run | Method ns=2;s=MyInstrument:ProbeA:Run Select Method
InputArguments | Argument ns=2;s=MyInstrument: X
(For Run) | (string) ProbeA: Run.InputArguments
Start | Method ns=2;s=MyInstrument:ProbeA:Start Select Method
Stop | Method ns=2;s=MyInstrument:ProbeA:Stop Select Method
Pause | Method ns=2;s=MyInstrument:ProbeA:Pause Pause Run
Resume | Method ns=2;s=MyInstrument:ProbeA:Resume Resume Run
Start Batch | Method ns=2;s=MyInstrument:ProbeA:StartBafch Start Batch
Input Arguments | Argument ns=2;s=MyInstrument:ProbeA: X
(for Start Batch) | (sfring) StartBatch. InputArguments
Stop Batch | Method ns=2;s=MyInstrument:ProbeA:StopBatch Stop Batch
Diagnostics | Folder ns=2;s=MyInstrument:ProbeA:Diagnostics
Box Temperature | Variable ns=2;s=MyInstrument:ProbeA:
(double) Diagnostics.BoxTemperature
TEC Temperature | Variable ns=2;s=MyInstrument:ProbeA:
(double) Diagnostics. TECTemperature
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Table B-1 OPC UA Address Space for iC Process for FBRM (continued)

Display Name | Data Type Node ID Write ?f%miﬁggﬁole) ‘I,!gll:l%%of
Scan Speed | Variable ns=2;s=MyInstrument:ProbeA:
Voltage | (double) Diagnostics.ScanSpeedVoltage
Laser Current | Variable ns=2;s=MyInstrument:ProbeA:
(double) Diagnostics.LaserCurrent
Probe Voltage | Variable ns=2;s=MyInstrument:ProbeA:
(double) Diagnostics.ProbeVoltaget
Air Pressure | Variable ns=2;s=MyInstrument:ProbeA:
(double) Diagnostics.AirPressure

Scan Frequency | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics.ScanFrequency(Primary)
Fouling Index | Variable ns=2;s=MyInsfrument:ProbeA:
(Primary) | (double) Diagnostics.Foulingindex(Primary)
Effective Duration | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics. EffectiveDuration(Primary)
Detection Count | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics. DetectionCount(Primary)
Avg Peak Height | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics.AvgPeakHeight(Primary)
Avg Signal Intensity | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics.AvgSignalintensity(Primary)
Est Scan Circle | Variable ns=2;s=MyInstrument:ProbeA:
Diameter (Primary) | (double) Diagnostics.EstScanCircleDiameter(Primary)
Dark Area Standard | Variable ns=2;s=MyInsfrument:ProbeA:
Deviation (Primary) | (double) Diagnostics.DarkAreaStandardDeviation(Primary)
Stuck Particle | Variable ns=2;s=MyInstrument:ProbeA:
Correction (Primary) | (double) Diagnostics.StuckParticleCorrection(Primary)
Dark Area Mean | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics.DarkAreaMean(Primary)
Algo Time per seg | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics.AlgoTimeperseg(Primary)
Acquisition time | Variable ns=2;s=MyInstrument:ProbeA:
(Primary) | (double) Diagnostics.Acquisitiontime(Primary)
CP1 (Primary) | Variable ns=2;s=MyInstrument:ProbeA:
(double) Diagnostics.CP1(Primary)
Scan Circle | Variable ns=2;s=MyInsfrument:ProbeA:
Diameter (Primary) | (double) Diagnostics.ScanCircleDiameter(Primary)

Scan Frequency | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics.ScanFrequency(Macro)
Fouling Index | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics.Foulingindex(Macro)
Effective Duration | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics. EffectiveDuration(Macro)
Detection | Variable ns=2;s=MyInstrument:ProbeA:
Count (Macro) | (double) Diagnostics. DetectionCount(Macro)
Avg Peak Height | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics.AvgPeakHeight(Macro)
Avg Signal Intensity | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics.AvgSignalintensity(Macro)
Est Scan Circle | Variable ns=2;s=MyInsfrument:ProbeA:
Diameter (Macro) | (double) Diagnostics.EstScanCircleDiameter(Macro)
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Table B-1 OPC UA Address Space for iC Process for FBRM (continued)

Display Name | Data Type Node ID Write ?f?gmiﬁggﬁole) 53"':]%%“
Dark Area Standard | Variable ns=2;s=MyInstrument:ProbeA:
Deviation (Macro) | (double) Diagnostics.DarkAreaStandardDeviation(Macro)
Stuck Particle | Variable ns=2;s=MyInstrument:ProbeA:
Correction (Macro) | (double) Diagnostics.StuckParticleCorrection(Macro)
Dark Area Mean | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics.DarkAreaMean(Macro)
Algo Time per seg | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics.AlgoTimeperseg(Macro)
Acquisition time | Variable ns=2;s=MyInstrument:ProbeA:
(Macro) | (double) Diagnostics.Acquisitiontime(Macro)
CP1 (Macro) | Variable ns=2;s=MyInstrument:ProbeA:
(double) Diagnostics.CP1(Macro)
Scan Circle | Variable ns=2;s=MyInstrument:ProbeA:
Diameter (Macro) | (double) Diagnostics.ScanCircleDiameter(Macro)
Method | Folder ns=2;s=MyInstrument:ProbeA:Method
Current Method | Variable ns=2;s=MyInstrument:ProbeA:
(string) Method.CurrentMethod
Outputs | Folder ns=2;s=MyInstrument:ProbeA:Method.Outputs
ProcessVariable1 | Variable ns=2;s=MyInstrument:ProbeA:
(double) Method.Outputs.ProcessVariable1
Name (for | Variable ns=2;s=MyInstrument:ProbeA:
ProcessVariable1) | (siring) Method.Outputs.ProcessVariable1.Name
ProcessVariable2 | Variable ns=2;s=MyInstrument:ProbeA:
(double) Method.Outputs.ProcessVariable2
Name (for | Variable ns=2;s=MyInstrument:ProbeA:
ProcessVariable2) | (sfring) Method.Outputs.ProcessVariable2.Name
ProcessVariable50 | Variable ns=2;s=MylInstrument:ProbeA:
(string) Method.Outputs.ProcessVariable50
Name (for | Variable ns=2;s=MyInstrument:ProbeA:
ProcessVariable50) | (sfring) Method.Outputs.ProcessVariable50.Name

Sample Client Code Using Data Model

Below is a code example for reading the status of a probe. Note from the earlier discussion
of the probe address space, the node ID string fo fetch the probe status for ProbeA of an
instrument named ‘MylInstrument’ is:

ns=2;s=Mylnstrument:ProbeA:ProbeStatus
private void FetchButton_Click(object sender, EventArgs e)

{
ProbeStatusTextBox.Text = ReadProbeValue(

m_session, "MyInstrument:ProbeA", "ProbeStatus");

private static string ReadProbeValue(
Session session, string probeName, string fieldName)

// create the collection of nodes to read (just one node in this
example.)
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ReadValueIdCollection nodesToRead = new ReadValueIdCollection();
ReadValueld node = new ReadValueld

{
NodeId = new NodeId(String.Format(
"ns=2;s={0}:{1}", probeName, fieldName)),
Attributeld = Attributes.Value
¥

nodesToRead.Add(node);

// read all node values.
DataValueCollection results = null;
DiagnosticInfoCollection diagnosticInfos = null;

session.Read(
null,
0:
TimestampsToReturn.Neither,
nodesToRead,
out results,
out diagnosticInfos);

if (StatusCode.IsGood(results[@].StatusCode))
return results[0].ToString();

return "Error: " + results[@].StatusCode;



WITSML with iC Process for FBRM

This appendix provides information on how to set up an iC Process for FBRM instrument to
communicate with a Wellsite Information Transfer Standard Markup Language (WITSML)
server.

Completing the WITSML Interface Settings Tab

Establish the communication through the Configuration option on the left navigation menu.

Instrument Settings | WITSML Interface Settings l
¥ Record trend data to WITSML Log
Server Curve Definitions
URL: | https:/fwwwr. WITSML server/abc Curve Names Units
Username: | jdoe | PrimaryCurvel || counts |
Password: |*‘*‘“*“"" |Frimar:.r[unr:2 || counts |
well | SecondaryCurves || microns |
Name: | wella | SecondaryCurvel || microns |
10: | 1234567 | I |
wellbore | | |
Name: | 8999 | || |
ID: | 7654321 | || |
Log | [ —
Log Neme: | MTAC Probl1AWelsiteA - TimeLog | || |
Section Name: | MTAC ProbllawWelsited
| Verify WITSML Configuration |
|

Figure C-1 Instrument configuration—WITSML tab

The WITSML Interface Settings apply to the instrument and do not change for individual
methods or runs.
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Setting Wellsite Information Transfer Settings
1. Go to Configuration > WITSML Inferface Settings fab.

2. Click in the ‘Record trend dafa to WITSML log’ check box to activate the entry fields.

3. Enter the identifying name and password for the trend log files that will be transferred to
the WITSML server.
Server

a. Enter the URL to the WITSML secure server that will receive trend log files from iC
Process for FBRM.

b. Enter the authorized Username and Password.

4. Enter the Well and Wellbore identifying information where the FBRM probe will collect
datfa:
Well and Wellbore
a. Name—Enter the official name of the well and the specific bore for that well.
b. ID—Enter the official ID for the well and the specific bore for that well.

5. Enter the Section Name. The log name is automatically calculated from the section
name.

6. Curve Definitions—Enter the official names of the trend curves to be monitored for the
wellsite and bore, along with the units of measure (optional) for each curve.

Click Save af the top of the Instrument Configuration page to save the settings.

8. Click Verify WITSML Configuration to test the server, well, and wellbore entries. If the
verification resulfs in errors, recheck the official entries and verify the configuration
again. If the configuration still fails verification, save the error that displays and contact
the WITSML server representative.

Associating Curve Definitions with Trends

The curve definitions correspond to user-specified stafistical frends in iC Process for FBRM as
defined in the method. After the WITSML Interface Settings Curve Definitions were saved
(step 7 above), a WITSML Curve column appears in the method’s External Oufput tab.

Associate the curve definition to the iC Process for FBRM curve, as follows:

1. Assuming that method development is complete for the wellsite process, go fo the
Methods > External Output tab (Figure C-2).

If method development is not yet complete, begin by creating a method for the particle
or droplet process at the well site (see “Developing a Method” on page 23.)

120 | MK-PB-0102-AC Rev C
METTLER TOLEDO



& Method Configuration Page

2. Onthe External Output tab, look af the Trend Mapping column and select the specific iC
Process for FBRM frend to associate with each WITSML Curve. (refer to "External Output
Tab" described on page 33 for more information).

@ | C Process™

Home

ParticleTrack Probe
Configuration

- |

References
Reports
Calibration
Service

Licensing
Administrator

AMY kammar-1

METTLER TOLEDO

ParticleTrack Probe: (Default)_E25 01Prim_R1000_Log

Sample interval: | 10 seconds

Averaging type: | Mone =

|+ Stuck Particle Comection Enabled

Cverview | Reference

Index  Modbus Registers

1

[T T S TV ]

=i

40001 40002
4000340004
4000540006
40007 : 40008
40009:40010

A0011:40012

Trends

External Dulpuk

QPC Name

ProcessWariablel
ProcessVariable2
Process\ariabled
ProcessWariabled
ProcessVariables

Processvariables

(Default)_E25_D1Prim_R1000_Log | Save Change5|

|hp|:||'i:|-.|t|
External Imput | History
WITSML Curve Trend Mapping
PrimaryCurvel (counts) | counts, No Wt, <10 (Primary) : Hialarm = |
PrimaryCurve? (counts) | counts, No Wt, 250-1000 (Primary) : Value - |
SecondaryCurved {microns) | Median, No Wi (Primary) : Value = |
SecondaryCurveB (microns) | Mean, Sqr Wt (Primary] : Value x

| = mot mapped -- -

| -- mot mapped -- -

WITSML

Figure C-2 WITSML Curve association in method—External Output tab

After the WITSML Curve mapping to the iC Process for FBRM trend is configured, when a run
starts, the mapped trend value uploads fo the WITSML server.

Alarm Conditions

WITSML Transfer, WITSML Delay, and WITSM Data Loss alarms display a message when the
alarm first activates. The detailed alarm message includes the error that caused the alarm
condition. Some examples include: Cannot write to server, Message queue length exceeds
20 messages. When the alarm condition clears, another message communicafes that the
alarm is no longer in effect.

iC Process™ for FBRM 4.4 Software User Guide | 121
METTLER TOLEDO



122 | MK-PB-0102-AC Rev C
METTLER TOLEDO



Alarms and Messages

This appendix provides information fo assist you in responding to informational and error
messages that can appear in the iC Process Web application. Alarms and messages display
red description text. If an error alarm occurs, the instrument name also changes tfo red fo
reinforce the error condition. For diagnostic errors, the iC Process for FBRM software
processes five consecutive measurements at an error condition before displaying the error.
For acquisition errors, the software reports the error immediately.

Example 1—Trend Outside Limits

Figure D-1 shows the type of error display when the trend is outside the limits set by an
Administrator in the method. Mouse over the frend name displayed in red fo see a detailed
description.

ic Procass™ L300 Onmlng [runring)

Method [(Delsult) GEOD_01Primary_RI100O_Lsy wersssn 1 Batrk: |Skar
e Sample Cownt: 12 Scanreng
Home NN ity Name:
Aouration Trends Dwsgnestics | Dufribwbions | Lerge Vakues
Confipuration ounts. Ko Wt 350- 1008
Methods
18,8 a — cants, ho WE, 2% =
Relarences } 346.37 counts
248
Reports == Cpunis, No Wi, <1 =
-14 2 18.03 counts (Enes)
Calibratior - T
Serane =
2444 ] : 5 3
ll-:r-l‘-\.l"ll'; 162D 10:52 AMOSZD 10: 56 AMDIZS 11:00 AMO/2Y 11:04 AM

Figure D-1 Error display from alarm limits set in method

In the Large Values fab, the stafistic values change from green to red.

Figure D-2 Trends outside limits—Large Values display
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Example 2—Incompatible Template for Method

Figure D-3 shows the type of message that displays fo an Administrator during Method
creation after importing an iC FBRM femplate. In this example, the template scan speed is
incompatible with the instrument type configured in iC Process.

Notice that the message communicates the incompatibility, but lefs you know the scan speed
that will be used.

2 Miethod Condiguistesn

ic Process™ ParticleTrack Probe: (Default)_GS00_01Primary_R1000_Log_250HZ | 1nop iy ce00_01 Primary_RI000_Log_z50Hz | [Save Changes

Haome

Sample interval; | 10 seconds Approwe| |Report
ParticleTrack Probe Warning: Scan speed in the templte (4 my's) is not & valid choice, Instrument configuration (2 my's) will be uped,
Configuration Mverapng type! | Woess =

i
[+ Stk Partiche Commecton Enpbled
Referendes

Crsrview | Reference | Trends | Extemal Outout | External nput | mistorr

Reports
. Method Configuration:
ey Irstrument Type: PariceTrack GEOM/GE00 Ex
Earvics Sample Irterval: 10 seoomds
Averaging Type: Hone
Licensing Channel Grouping Bn Specong; Leg
amber of Bins: 160
Channel Grouping Range: 1 - 1000 microns
Seam Speed: 4 m)s
Wissghting Type: Ho Weght
Stuck Particle Comectsn Brabled: True
Chord Selection Model(s]:
Py V. 1,111
Statrsbe({s):
Madian, No We
Mgan, Sgr Wt
counks, Mo Wi, <10
counks, Mo Wt 10-50
enunts, e WY, 50-250
counts, He Wi, 2501000
Detection Count (sounts)
Fouling Index {%)
Suck Particle Cormecton (%)
Sud deveabenm, S WL
Chufiguirs, Mo We
Parcentily ¢, (10], He Wt
Percentile ¢, (25), o Wt
Percentile ¢, (75], Mo Wt
Perzentile &, (940], Ha W

Figure D-3 Incompatibility message during Method creation

124 | MK-PB-0102-AC Rev C
METTLER TOLEDO



Example 3—Maintenance Reminders

Preventive maintenance reminders appear on the Home page in the instrument stafus box.
Common types of reminders include Calibration Validation and Preventive Service.
Calibration Validation—Prompt displays three months from the last passed fest. Calibration
Validation can be performed by any iC Process for FBRM user. The system updates the date
when a Calibrafion Validation test passes.

Preventive Service—Prompt displays one year from the last METTLER TOLEDO service
engineer visit. The engineer updates the visit date in Instrument Configuration. (see

page 22).

ParticleTrack Probe

Continuous

Mo Communication

Stopped

Paused

I |
I I
[ Online |
I |
| Service |

Maintenance Reminders:
Calibration validation Due 7/1/2012
Preventive Service Due 6/7/2012

Figure D-4 Maintenance reminders on Home page

For details about maintenance reminders, refer to “Mainfenance” on page 22. For details
about the insfrument statuses, refer fo”Viewing Insirument Status on Home Page” on
page 43.

Error Messages

This section describe the overall types of error messages that could display in iC Process
and how to respond.

(For WITSML alarm information, see “WITSML Alarm Conditions” on page 121.)

Software Errors and Messages

Table D-1 describes the following software error message:

m  Archive—Alarm triggered when the system cannof create the dafa achive file for an
instrument. Archive alarms can have a variety of causes. The alarm message identifies
the cause.
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Table D-1 Error Messages—Archive

Alarm Message Resolve by:
No write access to Check the folder location specified in instrument configuration (see page 18)
archive folder and ensure that the folder properties grant “Write” access to the SYSTEM.

Disk drive is becoming If the disk drive for the specified archive folder location is approaching full,
full an Archive Fault message occurs:

B Acquisition—Alarms friggered when the system cannot acquire a measurement for the
process value. This type of alarm can be caused by instrument hardware failures,
communication problems between instrument and software, or errors calculating the
Chord Length Distribution. Mouse over the error name in red to view the reason for the

failure.
& Irstrument
c . ParticleTrack Probe anline (runsng)
I\ Process
" Method: E2%_D2Macro_R100_Log wension 1
Home N 1 B Stert Teme:  9/26/2012 1:56:23 PM
Sample Count: 8  Sesnning:
L .
. Trends | Diagnestes | Dstnbubions | Langs Values
Corfiguratian Acquisition &rrar
Methads _ T | m== Mean, Sgr Wt (Primz =
References c l4LE
= LET- .:: — pedian, No Wt (Prie =
Reports : L1414 ;
Calibration .- 1865 =
5 FaLz S
Sardice £ =
- T T T T .
Licensing

Figure D-5 Acquisition error

Alarms triggered by limits that an Administrator sets in the method can be output to external

sources such as Modbus DCS, OPC UA, or WITSML. The output is based on the setup within

the method on the External Outputs tab (see “External Outpuf Tab” on page 33).

®  Trend High/Low—Alarms triggered if a trend value exceeds its configured high or low
limit for FIVE consecutive data samples. Trend alarms clear after the values are within
tolerance for FIVE consecutive data samples/diagnostics.

m  Diagnostic—Alarms triggered when the FBRM instrument falls outside factory
specifications.
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Glossary and Workflow Illustrations

The terms in this glossary are used throughout this guide to describe the iC Process system.
Terms from iC FBRM are also included along with overall workflow illustrations.

General Terms

FBRM®—FBRM (Focused Beam Reflectance Measurement) is the fechnology used by the
ParficleTrack™ systems fo frack real-time changes in the number, shape, and dimension of
particles and droplets as they naturally exist in process, without the need for off-line
sampling and dilution (refer to the instrument hardware manual’s Product Description
chapter for details).

PVM®—PVM (Particle Vision and Measurement) is the technology used by the
ParticleView™ PVM systems to display real-time microscope-quality images of crystals,
particles, and droplets in iC PVM software without the need for offline sampling. PVM images
can be also be viewed in iC FBRM software.

Calibration Validation—A calibration validation procedure (page 65) that uses a factory-
supplied calibration reference sample to determine if the instrument meets factory
specifications.

System Calibration—A procedure (page 70) that sets instruments fo specification through
micrometer adjustment and fine-tuning of the focal position. Confact METTLER TOLEDO if
calibration validation fails in instruments that do not have an accessible micrometer.

FBRM Software Terms

autostats—AutoStats is an automated analysis function tool in iC FBRM that provides the
user with the most amount of information in the least number of statistics. The tool analyzes
the currently open experiment or a group of selected experiments to generate an optimized
stafistics file (AutoStats*.icStats). The file can loaded back into the farget experiments to
display optimized statistical data.

batch run—A batch run is a period of dafa collection that requires a user to start and stop
the batch. Users may enter a unique name for the batch or use a default fime and date stamp.

configuration—A configuration is a collection of parameters for the hardware and software
seftings used to collect data. The iC Process configuration includes settings and process
methods that an Administrator or Technician can adjust fo suit a specific particle systems
(see “Configuring a Process Instrument” on page 17).

continuous run—A continuous run is a period of dafa collection from the instrument when
online. The start of the run is marked by a change in the method and the end is marked by
either another method change or manually taking the instrument offline (stop button).
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chord length—A straight line between any two points on the edge of a particle. The real-time
measurement of chord lengths provides the fundamental basis of FBRM technology.

Chord Selection Model (CSM)—Advanced signal processing algorithms, only available on
newer FBRM and ParticleTrack models, that convert raw FBRM signals to a chord length
distribution. Specific CSMs are designed fo provide enhanced sensitivity to specific properties
of widely varying and often complex particle and particle structures. Below are the standard
CSMs.

®  Primary—CSM designed for maximum sensitivity fo individual (primary) crystals,
particles, and droplefs.

®  Macro—CSM designed for enhanced sensitivity to particle macro-structures, such as
flocs and agglomerates.

count—A measure of a single chord. Each count represents a single chord with an
associated chord length in microns.

Data Treatments—Options for analysis and display of FBRM particle system data. Includes
the application of averaging to improve measurement-to-measurement repeatability, and the
application of channel grouping to select linear or logarithmic channels for optimized

resolution to the particle system changes of interest. Templates (iC FBRM experiment files)
used fo develop iC Process methods for batch and continuous runs include data treatments.

distribution (chord length distribution)—The grouping of chord lengths into bins (or
channels) based on the measured dimension is referred to as the chord length distribution.
A chord length distribution is graphed by the chord length in microns on the x-axis and the
counts on the y-axis. In iC FBRM, the counts can be based on one or more statistical
weighting methods and can be displayed on a count basis or normalized and displayed on
a percentage basis.

m reference distribution—This is a previously recorded and saved distribution used as a
comparison against other saved distributions or against the real-fime distribution of
chord lengths in the particle system being monitored. A reference distribution is also used
to validate instrument calibration by comparing the real-time distribution to a distribution
saved as the calibrafion reference. The calibratfion reference distribution is provided in a
data file along with a factory-supplied calibration reference sample, so the instrument
calibration can be validated by direct comparison with the factory standard reference
instrument.

W target distribution—This is a reference distribution that is used for statistical
comparison with the current real-time distribution or with other displayed (or pinned)
distributions. The relative difference between the real-time distribution and the target
distribution can be shown as a % difference for each displayed statistic. In addition, the
chi square statistic uses the target distribution to calculate a measure of the overall
difference between the distributions.

home—Main page of web application client. The iC Process for FBRM Home page shows the
instrument configured to work with the software along with the current state of the instrument.
The Home page is also where an Administrator or Technician adds or delefes an instrument.

linked views—iC FBRM software presents linked views where you can see time-
synchronized displays of frends, distributions, statistics, data, and event logs. When you
select an item in one view, the corresponding linked views change to reflect your selection.
Refer to the iC FBRM online Help or software user guide for examples. iC FBRM users can



view real fime or post-process particle characterizations in iC Process by connecting fo the
server through the ‘Process’ task pane (see “Infroducing the iC FBRM “Process’ Task Pane”
on page 101).

tabbed views—iC Process for FBRM presents information in tabbed views in several parts
of the user interface. These views separate related information into individual ‘tabs’ so a user
can quickly select the desired view information or settings. Two examples: the main
instrument display (Figure 2-2) and method development (Figure 3-17).

measurement—\When operating, the ParficleTrack or FBRM system continuously measures
and accumulates chord length and count data. The resulting chord length distribution dafa
is reported and displayed by the software at a measurement interval that is specified by the
user. A single measurement consists of a chord length distribution and associafed statistics
and diagnostic values reported at a specific point in time. Once a measurement is saved fo
a data file, it is referred fo as a sample. A sample includes all measured data, as well as all
instrument configuration information relating to the measurement.

method—A method is a collection of parameters that control how the hardware collects data
and how the software converts it to information based on the particle system being analyzed
(see “Developing a Method” on page 23). An Administrafor can select a different distribution
and adjust the Averaging (smoothing) data treatment and y-axis sefting within an iC Process
for FBRM method.

template—A femplate is a collection of seitings provided with iC Process for FBRM for use
in developing a method. User-defined femplatfes can also be created from an iC FBRM
experiment file. An Administrafor selects a predefined template as the first step in method
development. A template can be a predefined or customized iC FBRM experiment file that
defines (1) dafa treatments, (2) statistical and diagnostic trends, and (3) the Y-axis for
frends. The femplafe includes (4) two Reference Distributions plus a Target Distribution.

software—There are two iC software products that can control FBRM process instruments.
Only one control software can control the instrument af a time.

m iC Process for FBRM—Control software designed primarily for tracking parficle and
droplet processes in real time, with straightforward interface to existing plant DAC (dafa
acquisition and control) systems. Common communication inferface opfions are
available including ModBus, OPC UA, and WITSML. Process methods can be developed
and refined in iC FBRMnb ghbv and selected and used in iC Process for FBRM.

m  iC FBRM—Control software for FBRM dafa acquisition and data analysis. Data is viewed
in both distributions (histfograms) of chord length data af a given time, and in trends that
track the rate and degree of change in particle dimension, shape, and number based on
statistics that are selected by the user. iC FBRM also includes customizable statistics and
analysis features for advanced and expert users. iC FBRM requires a license for operation
and is available in both an instrument version for inline dafa acquisition using
ParticleTrack and FBRM systems, and an office version for off-line data analysis and
reporting.

user access—The iC Process system security has three roles that can determine user

access: (1) Administrator, (2) Operator, and (3) Technician. See page 9 for more

information about the roles and permissions. The Technician role is infended for METTLER

TOLEDO Field Service Engineers. Normally, your IT depariment sets up user access levels

based on your organization’s user logins. This setup occurs during installation, as described

in the “iC Process for FBRM Install Guide for Administrators.”
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web application—iC Process is a web-based application that installs on a server control
computer and runs as a Service. Authorized users access the iC Process client through an
Internet Explorer browser.

WITSML—Wellsite Information Transfer Standard Markup Language is an opfional interface
to a well drilling site server for the petroleum industry.

ParticleTrack and FBRM Hardware Terms
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instrument—iC Process can control a ParticleTrack G600 or ParticleTrack E25 instrument.
The instrument with probe is referred to as a base or field unit. Together with the control
software, the instrument is a complete system.

wetted length—The portion of the probe that may be placed in direct contact with the particle
or droplef system. The wetted materials in a ParticleTrack probe consist of the probe alloy,
the sapphire window, and o-rings that may be present in certain window or probe mounting
designs.

probe tip—Long portion of a probe that is typically ‘wefted” in the particle system. The probe
tip houses and protects the probe optics, optical fibers, electric or pneumatic motor, and
scanning assembly. Probe tips should not be disconnected from the probe back end.

probe back end—Portion of a probe permanently attached fo the conduit that does not come
in contact with the particle system.

probe window—All ParticleTrack probes measure through an optically clear sapphire
window, which is inert fo most process chemistry and provides a hard scratch-resistant
surface. Standard probe window design includes Kalrez® o-rings to seal against leakage.
Alternative probe designs for small scale, sanitary, or high-pressure applications utilize a
thermo-mechanical (TM) press-fit window in which the sapphire window is permanently
compressed within the probe body.

base unit—Electronics enclosure that houses the power, laser, communication, and other
electronics for the probe system. In all ParticleTrack systems, the probe back end is
permanently affached to the base unit by a conduit. The ferm ‘base unit’ is commonly used
for systems intended for use in a laboratory fume hood or on a laborafory bench fop.

field unit—A base unit designed for use in an industrial or process environment.
ParticleTrack field units are typically built fo 4X standards and in configurations that may
include a purge/pressurization system. Field unit systems may be rated for use in hazardous
environments.

purge/pressurization system—PariicleTrack ATEX and IECEx systems include a purge/
pressurization system that ensures that power fo the system is only available when the
enclosure is pressurized.

scan speed—The speed, in meters per second, at which the focal point of the probe scans
across the particle system at the probe window. Depending on the instrument model, the
scan speed is controlled af a constant rate using an electric or pneumatic motor. Some
ParticleTrack models permit the use of optional scan speeds that provide alternate resolution.
Higher scan speeds may provide advantages in particle systems with very high process flow
rates or with very large particles. However, higher scan speeds will also reduce resolution o
fine particles and droplets. Consult with your Technology and Applications Consulfant for
guidance in selecting an appropriate scan speed. The scan speed for ParticleTrack
instruments is included with the template settings used to define a method in iC Process.



Workflow lllustrations

This section provides information and illustrations about the overall workflow to set up and
monitor particle and droplet systems. It also includes an illustration of the optional workflow
between iC FBRM software and iC Process for FBRM.

Workflow to Monitor Particle and Droplet Systems

The primary workflow for monitoring particle and droplet systems in production uses iC
Process for FBRM software. Figure E-1 shows the workflow fo monitor your particle or droplet
system for the first time, along with the routine operation. Before iC Process for FBRM can be
used to collect particle system data, a system Administrator must create and approve
executable methods for the instrument. A method is essentially an SOP for the FBRM
instrument that defines the instrument and measurement configuration to ensure consistent
data collection, display, recording and reporting.

Workflow in iC Process for FBRM

In iC Process for FBRM, an Administrator creates a method based on one of the standard
predefined templates supplied with the software.

IC Process for FBRM Workflow

Initial Implementation
Create Method
Method creation in iC Process starts with selection of a template.

+ Software supplies several instrument-specific templates
* Customized templates can be created with iC FBRM software

Edit / Approve Method

Standard Operation
Select a Method

Start Continuous or Batch Process

View Trends of } — e ]
Selected Statistics e _H;,,_,a—-\/d
View/Compare Real-
. Time and Reference
— Distributions
Pause/Stop Run
View or Generate Reports

Figure E-1 Workflow—iC Process for FBRM
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After method approval, an iC Process for FBRM operator controls the FBRM instrument for
collection of particle information using an approved method.

Workflow between iC Process for FBRM and iC FBRM Sofiware

iC Process for FBRM includes femplafes for method development created from iC FBRM
experiments. iC FBRM software can optionally be used fo creafe custom templates for
process methods. The femplate confains instrument-specific statistics and settings that are
the basis for method development. Some of the settings can be modified in the method or
during processing as shown below.

Refearences can also be salectad
during real-time processing.

i Statistical trends can only be defined
Reference Distributions L4 inaniC FERM experiment selected as
amethod template.
User-defined Trends L

Templates
Include

Data Treatments Averaging/smoothing data
"~ treatments can also be modified in
Y-Axis settings an iC Process for FBRAM method.

Auto-scaling of ¥-axis occurs by default, with
aption to use Y-Axis Limits from terplate {if
et} ar to edit the limits in a method.

Figure E-2 Templates are iC FBRM experiments with specific settings

iC FBRM software also provides the analyst a view into the live or historical particle system
trends and distribufions without disturbing the current batch or confinuous process run. The
analyst can then perform advanced analysis on the live or historical trends and distributions
that can lead to refinement of method femplates.

Please ensure the iC Process for FBRM server is “Stopped” when using iC

Note: FBRM as the control software in place of iC Process for FBRM.
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