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Introduction

ReactiR™ 45P is a dedicated industrial process moniforing system designed to operate
safely in the harsh plant environment, while monitoring critical reaction components in real
time using /n s/fu, mid-infrared measurements. The main control system is a Web
application (iC Process) that monitors your chemisiry continuously or in batch mode while
communicating critical reaction variables to your Distributed Control System (DCS) or OPC-
UA external systems. The remote software (iC IR) enables users to connect to the ReactlR
45P base unit for viewing real time, /n sifureaction monitoring information that can be used
to make process decisions or to establish future monitoring strategies.

ReactlR 45P is equally compatible with a laborafory environment to monitor small-scale
reactions for befter understanding of the chemistry prior to installation in a production
environment. In this case, iC IR is the primary control software offering all the benefits of a
lab-based ReactlR product.

Note: In a laboratory environment, iC IR can be used alone as the control software.

This document contains instructions for instrument installation and system readiness tests.

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

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 7.

Related Documents

The following document is related to this manual:

B “ReactR 45P Pre-Installation Checklist” (MK-VL-0039-AC)—This form is sent fo the
customer before system installation. The required form must be completed and returned
to the Field Service Engineer (FSE) prior to arrival. A sample for is in the “ReactlR 45P
Hardware Manual” appendix.

This document and those listed below are in the shipped with the instrument:

B “ReactlR 45P Safety Manual” (MK-PB-0086-AC)

m  “ReactiR 45P Hardware Manual” (MK-PB-0085-AC)

The iC IR Documentation Portfolio contains the iC IR installation Guide and Software User
Guide, along with user guides for the optional software.

Documents listed below are on the iC Process Documentation Porffolio installed with iC
Process software:

METTLER TOLEDO Service IPac Guide—ReaciR™ 45P Page 5 of 80
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General Policies

W “iC Process Installation Guide” (MK-PB-0072-AC)
W “iC Process Software User Guide (MK-PB-0074-AC)
B “QuickRef-iC Process for Operators (MK-PB-0077-AC)

Symbols in this Manual

To help you recognize information, the following symbols appear throughout this manual.
Please pay particular attention fo the sections marked by these symbols.

Table 1-1 Warnings, Cautions, and Notes

WARNING—EXxiremely important safety information—rFailure to
A observe the warning may result in serious personal injury or
equipment damage.

f Caution—Important information that fells you how fo prevent damage

to equipment or to avoid a situation that may cause minor injury.

Note: Information to which you should pay special aftention.

General Policies

METTLER TOLEDO equipment is subject to the installation, repair, and computer service
policies described below.

Installation Policy

Site preparation for the ReactiR 45P equipment is the end user's responsibility. Structural
installation details, particularly for installations in hazardous environments, should be
prepared and supervised by a certified and registered professional engineer who is properly
qualified to assure a safe installation at your site.

METTLER TOLEDO is not licensed to provide certification of mechanical, structural, or piping
designs that may be required for installation of the ReactiR 45P system into specific
applications. Such designs must be prepared and supervised by a certified and registered
professional engineer in your organization.

Repair Policy

Page 6 of 80

METTLER TOLEDO warrants its products against defects in materials and workmanship for
twelve months from the date of installation or fifteen months from the date of shipment. For
details, please refer to the warranty provided with the instrument.

For assistance, please contact your Technical Applications Consultant (TAC) or send an
email fo AutoChemCustomerCare@mt.com.
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Software Upgrades

It is recommended that you retain the original packing materials in the event you need fo
return the ReactlR 45P. If factory service is required, your METTLER TOLEDO service engineer
will issue you a Return Material Authorization (RMA) form.

Computer Service Policy

If a computer is included as part of your ReactlR 45P system, it will be from a major
manufacturer such as Dell. In the U.S. and some European countries, the manufacturer will
provide warranty service if required.

METTLER TOLEDO can assist in diagnosing problems with computers, but the computer
manufacturer will provide parts and labor for repairs under the service contract.

Software Upgrades

When applicable, upgrades fo the instrument and office soffware are available for iCare
subscribers. When a new release or service pack is available, all iCare subscribers with @
valid subscription will be notified via email so they can download the installer from the
AufoChem Community Web site, https://community.autochem.mt.com. Access 1o the site
requires a password that you can request from the home page. You can also contact
Customer Care or your METTLER TOLEDO Technology and Applications Consultant (TAC)
using the information on page 7.

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

Training Programs

Training for the hardware and software is available through the users” Web site (see link
above) and through your METTLER TOLEDO TAC. Use the confact information on page 7.

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 for general
assistance, contact Meftler-Toledo AutoChem, Inc. through the foll-free number below.

Mettler-Toledo AutoChem, Inc. Tel: + 1.410.910.8500

(Columbia, MD headquarters) Fax: +1.410.910.8600

Email: AutoChemCustomerCare@mt.com
Toll Free: +1.866.333.6822

METTLER TOLEDO Service IPac Guide—RedcliR™ 45P Page 7 of 80


https://community.autochem.mt.com

1 m Introduction

Service and Technical Assistance
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Installation

This chapter provides procedures to install or reinstall a ReactiR 45P system.

Note: METTLER TOLEDO offers one of the following three ServicePac offerings:

iPac Starter-Pac—Initial Qualification Package (IPac) for basic installation
to ensure that the ReactlR 45P meets the manufacturing specifications and
quality assurance outlined in the ‘IPac Starter-Pac.” This service is included
with system installation.

IPac Quality-Pac—Initial Qualification Package (IPac) for additional
validation of the instrument and installation. The IPac Quality-Pac is
designed for a regulated environment. This service package, sold
separately, includes Instrument Performance Assurance (IPA) module.

EQPac Quality-Pac—Equipment Qualification Package (EQPac) for
installation in a regulated environment and subject fo regulatory
compliance guidelines. The EQPac Quality-Pac goes beyond system
installation fo provide a lifetime qualification record of the installation,
operation, performance, and maintenance. This service package, sold
separately, provides comprehensive defails fo meet the requirements for
installing ReactIR 45P in a Class I/Division 1 or Zone 1 (ATEX)
environment. Includes Instrument Performance Assurance (IPA) module.

This covers the METTLER TOLEDO service package offerings, which include site preparation
performed by you and installation performed by a METTLER TOLEDO Field Service Engineer
(FSE). The scope of the installation service based on one of the three packages listed above
includes:

W Site requirements verification
B Equipment inspection and order validation
B Sysfem installation and startup

Acceptance Criteria

The IPac Starter-Pac, IPac Quality-Pac, or EQPac Quality-Pac requires approval signatures
from the METTLER TOLEDO AutoChem Field Service Engineer and your organization’s
‘Responsible User.”

Note:  Place the signed ServicePac document in a readily accessible location
for reference during system service or mainfenance.

METTLER TOLEDO Service IPac Guide—ReactiR™ 45P Page 9 of 80
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Site Preparation (Customer Responsibility)

Site Preparation (Customer Responsibility)

The ReactiR 45P Pre-Installation Checklist is sent to you when system installation is
scheduled. A sample checklist is in the “ReactlR 456P Hardware Manual” appendix.

Permanent or temporary installation of a ReactlR 45P system must include the following:

B Adequate space in area of Intended Use

W Ufilities—Electrical supply

W Uiilities—Air supply

m  Utilities—Communications

A METTLER TOLEDO Field Service Engineer will sef up and install the ReactIR 45P system

affer verifying site preparation. Site preparation requirements must be completed before the
scheduled installation.

Installation Instructions

This sectfion describes the procedures for installing the ReactiR 45P sysfem.
"1. Confirm Site Requirements" on page 10

"2. Verify Hardware Configuration/Order Validation" on page 11

"3. Mount the ReactlR 45P Base Unit" on page 13

"4. Confirm Hardware Service Agreement and Software Version" on page 13
"6, Establish System Connections and Initial Setup" on page 14

"6. Install IPA Opfion (if applicable)" on page 21

*7. Connect Sampling Technology fo ReactlR 45P" on page 21

"8. Establish Sampling Technology Conduit Purge (if applicable)" on page 22
"9. Install Software and Confirm System Communications" on page 23

"10. Start Up System" on page 27

“11. Configure Instrument in Control Soffware" on page 29

1. Confirm Site Requirements

Page 10 of 80

A METTLER TOLEDO Field Service Engineer (FSE) checks the ReactIR 45P installation site in

accordance with the product requirements and completes the first section of the IPac Starter-
Pac, IPac Quality-Pac, or EQPac (ServicePac offerings). Customers must ensure the site is

ready prior to arrival of the FSE based on the “ReactiR 45P Pre-Installation Checklist.”

Proceed to the next step only affer confirming the sife is ready.
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Installation Instructions

2. Verify Hardware Configuration/Order Validation

A METTLER TOLEDO Field Service Engineer will complete the ReactiR 45P ServicePac
document after confirmation that the site has been properly prepared for installation. In
addition to verifying the site preparation and receipt of ordered parts (including service
agreements/programs), the ServicePac document covers all aspects of the final stages of
system installation.

NL Configuration

Using the appropriafe ServicePac document, perform a visual inspection of the shipment for
the items on the order.

Typical NL Configuration

Figure 2-1 Typical NL system configuration

HL Configuration

For a hazardous area installation, METTLER TOLEDO offers a special Equipment Qualification
Package (EQPac) service, as noted on page 9. Refer to the "ReactiR 45P Safety Manual,"
provided with the instrument, for the exact area classification of the ReactIR 45P.

The diagram below (Figure 2-2) shows typical HL configuration, which includes the Purge/
Power/Communicafions module.

METTLER TOLEDO Service IPac Guide—ReaciR™ 45P Page 11 of 80
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Typical HL Configuration

Figure 2-2 Typical HL system configuration

Sampling Technologies

Sampling Technology components are purchased separately and include options described
in the Product Description chapter of the “ReactlR 45P Hardware Manual.” Figure 2-1 shows
a FiberConduit. Figure 2-2 shows the ReactlR 45P HL base unit without sampling technology.

Complete the sampling fechnology section with the information specific fo the type of
technology ordered. Enfer N/A (not applicable) for sections that do not apply to the customer
order. Record the 'wetfed materials' and 'pressure/temperature' specifications for the
sampling technology. Any items that are missing should be entered into the non-
conformances section of the form with an action plan fo resolve.

Optional Hardware

Optional components are the Air Handling Unit, frame, and the Instrument Performance
Assurance (IPA) module. Refer to the ‘ReactIR 45P Hardware Manual’ for details.

IPac Guide—ReactiR™ 45P MK-PB-0093-AC Rev A DCN 1365
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Software

ReactlR 45P control software is iC IR alone in a laboratory environment or iC IR and iC
Process in a production environment.

Optional Software
Optional software can include iC Quant, ConcIRT Pro, iC Data Share.

Documentation

ReactIR 45P safety manual, hardware manual, and this IPac Guide are shipped with the
sysfem. iC Process documentation is in a Documentation Portfolio included on the iC Process
software installation media.

Additional software and ReactlR product documents are in a Documentation Portfolio
accessible through the iC IR software (Help > Documentation Portfolio).

3. Mount the ReactiR 45P Base Unit

The ReactIR 45P system is available with and without a frame. Both the ReactiR 45P base
unit enclosure and frame include mounting tabs. Refer fo the “ReactlR 45P Hardware Manual”
for dimensional drawings of the base unit with and without the frame.

1. Ifthe instrument is not already mounted, place the base unit in the predefermined
location of intended use per the site preparation requirements.

2. Secure the base unit or the base unit frame to the area of infended use.
e Use four 6mm (1/4 inch) stainless steel bolts (not included).

3. Ensure that the ReactiR 45P base unit or base unit on optional frame is mounted
securely.

e The mounting device must hold the weight of the unit and all accessories that will
be added. System weight is in the “ReactlR 45P Pre-Installation Checklist” sent
when the installation dafe was scheduled. A sample form is in the “ReactiR 45P
Hardware Manual” appendix.

e |f the mounting device is a rack shelf, it should be as rigid as possible to prevent
the system from moving or swaying

4. In addition, place the computer in a suitable work location as follows:
¢ NL Configuration—Location that allows connectivity through an Ethernet cable.

e HL Configuration—Location that allows fiber optic connectivity inside or oufside of
your Local Area Network (LAN).

4. Confirm Hardware Service Agreement and Software Version

Use the appropriate sections of the ServicePac document to confirm the hardware and
software that was ordered is contained in the shipment.

METTLER TOLEDO Service IPac Guide—ReactiR™ 45P Page 13 of 80
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Installation Instructions

5. Establish System Connections and Initial Setup

Complete the System Connections in the appropriafe ServicePac document while progressing
through these instructions to ensure all ReactiR system hardware is in the proper location with
connectivity to ufilities, computer, and sampling fechnology.

Note: DO NOT proceed with the 'System Start Up' section until all applicable
ServicePac documents are complete.

A. Connect Air

Connect clean, dry, instrument quality air to the optional Air Handling Unit (Option A) or fo

the Option B input on the base unit. With option B, the Air Handling Unit is customer provided.
The Air Handling Unit controls air pressure fo the TE cooler and to the base unit enclosure.

In Normal Locations (NL)

Connect air line to the optfional Air Handling Unit (option A), if purchased.

—

Earh/Ground

gmm (/4" stud)

Air IN
(Option A-wilh Alr |
Handling Unify Power |1

Figure 2-3 Air connection (NL option A)—with Air Hand ling Unit
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If the ReactIR 45P system Air Handling Unit is not purchased, connect the air line fo your
regulator. Then, run lines from the regulator to inputs for option B—one connection to the air
input for the purge at the base of the Power/Communications module and one fo the TE cooler

input (Figure 2-4).

L\ —
(Option B-without -
optional Air Hondling Unit)

Figure 2-4 Air inputs without Air Hand ling Unit (NL)
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Installation Instructions

In Hazardous Locations (HL)
Connect air line to the input of the Air Handling Unit, if purchased (Figure 2-5).

1 [
N
1 : I || l,
Il Fl‘ |
=] {l
[§| Y |
, . t+——PT100 RTDs (2
| = 3-' 1 Feas
| Yn i s
\S 153 { |
Earh/Ground g
—_— 4 - [
6mm (1/4* stud)
=-Fiber Opfics

Purge System

‘Ootion A-with Air
H g Unif)

Figure 2-5 Air input on Air Hand ling Unit (HL)

If the ReactlR 45P system Air Handling Unit is not purchased, connect the air line fo your
regulator. Then, run lines from the regulafor to inputs for option B—one connection fo the
purge IN and one to the TE cooler input. (Figure 2-6).
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.-"'ff"f
Ar M
(Option B-without
optional &ir Handling Unit)

Figure 2-6 Two air inputs without optional Air Hand ling Unit (customer-supplied regulator)

C. Make Earth/Ground Connection

1. Use a ground sirap (customer-provided) with minimum 12AWG.

2. Connect to the earth/ground stud (6mm (1/3in) earth/ground stud on the left side of the
ReactlR 45P base unit, below the TE cooler.

Drawings in the ‘ReactiR 45P Safety Manual” show the location of the earth/ground stud.
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Installation Instructions

C. Connect Power

Ensure that your power supply meets the specifications in the instrument hardware manual.
Hazardous area connection instructions begin on page 18.

In Normal Locations (NL)

For normal locations, connect the country-specific power ferminated line cord to an AC outlet.
Refer to Figure 2-3 on page 14 for location of power IN cord.

In Hazardous Locations (HL)

For hazardous locations, power is connected to the Purge/Power/Communications module.

Figure 2-7 Power supply connection to Purge/Power/Communications module

1. Open the ReactlR 45P MiniPurge Control Unit (CU) box.
A certified METTLER TOLEDO FSE opens the ReactiR 45P HL system and makes the
connections during installation and commissioning.

Caution—There are no user-serviceable parts inside the system.
A Contact a METTLER TOLEDO FSE for all service needs.

2. Connect external power line through the 1/2” NPT input.

using an appropriafely approved and suitably rated cable, gland,
or conduit fitting in accordance with country and local electrical
codes.

j Caution—External power connection fo the inlet must be made

3. Connect the external power to the terminal block inside the Purge/Power/
Communications module (Figure 2-7).
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Installation Instructions

4. Refer to Figure 2-8 and connect the power input according to Table 2-1.
Table 2-1 Terminal Block Wiring

Wire—EU Wire—NA Terminal
1 Yellow/Green Green Ground GND
2 Brown Black Line 1 1L1
3 Blue White Neutral 3L2

=gl e
o ot

110Vac COIL
UL/CSA | IEC

124 204
300Vac 440Vac
‘M Ac-1 50/60Hz 40°C B

Figure 2-8 Power connection (ReactiR 45P HL)—terminal block wiring

5. Close the purge confrol unit.

D. Connect Communications

The ReactlR 45P can be connected to your communications network by Ethernet cable for NL
configurations and by Fiber Optic cable for HL configurations.

Caution—External communications connection from your

A communications network must be made using appropriately approved and
suitably rated connectors, swifches, media converters, and cables in
accordance with local and national standards for the zone of installation.
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In Normal Locations (NL)

Connect Ethernet cable to RJ45 connector locafed on the bottom of the system LED panel
below the base unit.

Figure 2-9 RJ45 Ethernet connection (NL)

In Hazardous Locations (HL)
1. Remove the cover from the Fiber Optic input on the right side of the ReactiR 45P
Purge/Power/ Communications module.
2. Use a tool to remove the cap from the LC fiber optic connection located on the right side
of the HL Purge/Power/Communications module.
a. Insert the fool in the slot shown in Figure 2-10, and turn the cap counterclockwise
to loosen it.

Figure 2-10 Fiber optic connection (HL) —Remove cap
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b. Remove the cap and connect the Fiber Optic cable to the LC fiber connector.

lnu -

Figure 2-11 Fiber optic connection (HL) —Inserting cable

Note: A media converter may be required if you will be connecting directly to
the control computer rather than to a network connector. Refer fo the
‘ReactiR 45P Hardware Manual’ for the optional converter available
from METTLER TOLEDO.

6. Install IPA Option (if applicable)

The optional Instrument Performance Assurance (IPA) module is infernal in a ReactiR 45P
instrument. If the IPA option was purchased, an FSE implements the validation and
calibration module.

NL configuration—Install infernal IPA module.

HL configuration—Install polystyrene film.

7. Connect Sampling Technology to ReactiR 45P

Follow the procedure below for the type of sampling fechnology configuration fo be used.

Mirror Conduit Configuration

In a K4 or K6 configuration, the order of installation is (1) Base unit, (2) K4 or K6 Mirror
Conduit, (3) Stand-off, for K4 only, and (4) Sentinel or probe.

1. Start with the base unit. Allow enough room fo connect and manipulate the Mirror
Conduit sampling technology on the base unit Sample Interface Module (SIM)
flange.
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2. Depending on the type of Mirror Conduit, atfach fo base unit as follows:

K4

a. Aftach K4 mirror conduit to base unit SIM flange, using clamp provided.

b. Attach stand-off to K4 using the clamp provided.

¢. Aitach the Sentinel fo the stand-off using the clamp provided.

K6

a. Attach K6 mirror conduit to base unit SIM flange, using clamp provided

b. Attach the probe to the last knuckle of the conduit using the clamp provided.
3. Check that the each clamp is secure.

DS FiberConduit Configuration

DS FiberConduit configurations include an integrated probe model and a Fiber-to-Sentinel
model.

Fiber Probe

1. Atitach optical inferface to SIM flange with the clamp provided.
2. Install the DS FiberConduit probe and secure with thumbscrews.

FiberConduit-to-Sentinel

Note: A FiberConduit-fo-Sentinel configuration does not use a stand-off
between the fiber and the Sentinel.

1. Atitach optical inferface to SIM flange with the clamp provided.
2. |Install the DS FiberConduit and secure with thumbscrews.
3. Install the Sentinel on fo the conduit with the clamp provided.

DS Micro Flow Cell Configuration

1. Attach single optical interface fo SIM with the clamp provided.
2. |Install the DS Micro Flow Cell and secure with thumbscrews.
3. Using Omnifit-style connectors, connect flow tubing.

8. Establish Sampling Technology Conduit Purge (if applicable)

If you are using a K4 or K6 Mirror Conduit sampling fechnology or a FiberConduit-to-Sentinel,
supply clean, dry, instrument quality air fo the conduit.

1. Aftach a filtered, pressure-controlled air supply to the sampling technology.

2. Atftach the METTLER TOLEDO-supplied fitting to the sampling technology as shown in
Figure 2-12.
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r Customer-Installed Items - — Sampling Technology

"ili li‘*

Air Supply 3t
OMIOFF Valve

Dil/Particulate Trap BB

Flow Indicator
0-1 CFM
(0-30 LPM)

@ | MT-supplied Fitting:
| Tygon tubing, quick connect

Figure 2-12 Purge-to-sampling technology flow diagram

Pressure Regulator SN

3. Ensure that all sampling technology clamps are tight.

Verify that a purge supply of 5-10psig at a minimum flow rafe of 0.5CFM (14L/min) is
applied to the sampling technology conduit.

sampling fechnology.

c Caution—Above 40 psig (2.75 barg), damage can occur fo the

9. Install Software and Confirm System Communications

Before setting up the communications between a computer and the ReactiR 45P, verify that
the PC meets the specifications in the “iC IR Installation Guide” and the “iC Process
Installation Guide,” if applicable. You will need the iC IR Instrument License, included with
your order, to operate the ReactIR 45P.

The ReactiR 45P system uses your network communications for data input and oufput
between the instrument and the iC Process software. This link then allows connectivity fo the
PC workstations and Distributed Contirol Systems of your organization.

H iC IR software—A ReactiR 45P instrument can be controlled by iC IR software in a
laboratfory environment. This manual primarily uses iC IR software for installation and
initial service setup.
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H iC Process software—A ReactiR 45P instrument can also be conirolled by iC Process
software. When iC Process is the control software, iC IR is required fo define the femplate
experiment that will be part of the production ““method.” Refer o the “iC Process Software
User Guide” for details.

Note:  IMPORTANT: A ReactIR 45P instrument can only be controlled by one
software system at the same time. Refer to "Switching Control Software"
on page 73 for details.

Installing iC IR Control Software

1. Insert the iC IR installation CD in the PC and click Install iC IR #.# (setup.exe)
from the welcome page.

2. |Install the software according fo the wizard-guided steps.
Refer fo the “iC IR Installation Guide” (4.3 or higher) for additional installation
information on administering preferences, licensing, and sharing dafa between iC/
iControl software applications. iC IR can control a ReactlR 45P instrument alone, or be
used with iC Process software in a production environment.

Installing iC Process Control Software

Establishing and maintaining iC Process communications is the responsibility of the
customer’s IT department or other responsible party with qualifications. METTLER TOLEDO
will assist the IT personnel in the process. Instrument configuration is also performed in iC
Process, which also has a service mode.

If applicable, refer fo the “iC Process Installation Guide” (4.3 or higher) and install the contirol
software designed for production. Below is an overview of the process:

"A. Install iC Process Web Application" on page 24

"B. Verify User Security Setup by Your IT Department" on page 25

"C. Access iC Process through a Client and Add the Instrument" on page 25
"D. Install iC IR Software and the "Process’ Task Pane" on page 25

"E. Communicate to iC Process Software" on page 25

“F. Connect to ReactiR 45P from iC IR “Process” Task Pane" on page 26

A. Install iC Process Web Application

The control machine for the ReactiR 45P instrument runs the iC Process Web application
software to contfrol the instrument. Your IT department and the METTLER TOLEDO Field Service
Engineer must have the software installed and user/group authentication set up according to
the “iC Process Installation Guide.”

Get the URL for the iC Process Web application from your IT deparfment so you can access
the software.
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B. Verify User Security Setup by Your IT Department

Before a client can access the iC Process Web application, user/group security must be set
up by your IT deparfment. Access 10 iC Process is based on your network login ID. Depending
on the setup, you may or may not have to log on.

C. Access iC Process through a Client and Add the Instrument

The client can be on the same computer where iC Process is installed (LocalHost) or it can
be on a remote PC. The computer name in the URL will either be “LocalHost” or the machine
name provided by your IT department.

1. Access iC Process via the URL (provided by your IT department).

2. Add the ReactiR 45P instrument and record the instrument IP Address (requires
Administrafor or Technician user role).

D. Install iC IR Software and the ‘Process’ Task Pane

iC IR software experiments created for ReactlR 45P instruments are saved as a template as
the first step in creating a method for iC Process batch or continuous processing. In addition,
a Process fask pane in the iC IR Toolbox enables remofe users to connect fo the ReactiR 45P
instrument and view real-time or post-processing results for analysis.

To install the task pane:

1. Ensure that the iC IR software has been installed on a remote PC according to the
“iC IR 4.3 (or higher) Installation Guide. “The PC must the specifications in the
installation guide.

2. Startthe iC IR software and verify the Process task pane appears in the iC IR Toolbox on
the right side of the main window. If it does not, select Help > Preferences > Show iC
Process task pane.

E. Communicate to iC Process Software

After power and communication has been connected to the ReactlR 45P instrument, the next
step is to communicate with the ReactlR 45P through the iC Process Web application and
connect to the iC IR software through the Process task pane.

1. Apply power fo the ReactiR 45P base unit.

2. Open Internet Explorer and enter the iC Process URL provided by your IT department.
http://<computer name>/#/Home
Replace <computer name> with the name of the confrol machine where iC Process is
insfalled, or replace it with “LocalHost” if the server and client are on the same
compulter.

3. Refer to the “iC Process Software User Guide” for details on how an Administrator or

Technician adds and configures a ReactiR 45P instrument. As part of the configuration,
an Administrator or Technician records the IP address of the ReactlR 45P instrument.
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F. Connect to ReactIR 45P from iC IR “Process” Task Pane

After iC Process has been installed and configured for the instrument, authorized users can
connect fo the instrument and view real-time process data or import archive files for post-
processing analysis.

Note:  Before ReactiR 45P instrument can monitor a batch or continuous
process, an Administrator must create a method based on a femplate
imported from iC IR. Refer fo the “iC Process Software User Guide” for
detailed instructions on creating a method, the options fo consider when
creating an iC IR templafe, and how to export the template.

Refer fo the “iC Process Installation Guide” and the “iC Process Software User Guide” for
complete instructions on how to install the “Process” task pane in iC IR and connect to a
ReactlR 45P instrument. Below are the overall steps fo connect to the ReactiR 45P through
iC IR software “Process” task pane.

1. Starf the iC IR software by clicking a deskfop icon.

&

2. From the software Toolbox on the right side of the Start Page, click the Process fask
pane.
3. Inthe Server Name box, enter the machine ID of the network computer where the iC

Process Web application is running. (After successful connection, the name will appear
in a drop-down list for ease of selection the next fime you want fo connect.)

Note: A METTLER TOLEDO service engineer works with your IT personnel in the
initial installation and guides the establishment of user authentication
as mentioned in the appropriate ServicePac document.

4. Click Connect.
5. Inthe Instrument box, select the specific ReactiR 45P instrument to which you want fo

connect.
Accept or Change Computer System Settings

Verify the system datfe and time. If applicable, change the system language to the local
language.

Optional Software
Install all optional software that is part of the order.

Mark the appropriate section of the ServicePac document after software insfallation and again
after system startup confirms that the software launches.
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10. Start Up System

Start up the ReactlR 45P as follows, based on the configuration.

Starting Up a ReactiR 45P NL

1. Verify the enclosure door is securely locked.
2. Apply 4.1-6.9 barg (60-100psig) of clean dry instrument air.

A Caution—Pressure shall not exceed 6.9barg (100psig).
L]

3. Regulate the air flow to the enclosure at 5SCFH and to the TE cooler at 4SCFM.
4. Connect the ReactlR 45P system couniry-specific power cord to the power supply.

The ReactiR 45P system is ready for software configuration.

Starting Up a ReactIR 45P HL
1. \Verify the ReactlR 45P system enclosure and the purge/pressurization control
unit are locked.
2. Apply 4.1-6.9 barg (60-100 psig) of clean, dry instrument quality air fo the system.

A Caution—Pressure shall not exceed 6.9barg (100psig).

3. Regulate air flow to the enclosure at 8SCFM and fo the TE cooler af 4SCFM.

4. Apply power to the ReactiR 45P system and observe the MiniPurge indicators (Figure
2-2).
As the system goes through rapid exchange of enclosure air, the indicators change to
green followed by yellow and green.

Table 2-2 Purge System Indicator States

Indicators State

1 Unpressurized/Alarm condition

No flow to base unit enclosure. The base unit
enclosure is not pressurized.

No pressure (0 psig), No Flow (OFF)

Purging—Low Flow Prior to Rapid Exchange
Pressure (>60 psig), Low Flow (below 4 SCFM)
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Table 2-2 Purge System Indicator States (continued)

Indicators State

3 Purging—Rapid Exchange mode

The purge/pressurization process takes
approximately five (5) minufes and no longer
than 10 minutes. The right indicator changes to
yellow when rapid exchange is in process.
Pressure (60 psig), Flow (approximately 4 SCFM)
Pressurized—Leakage Compensation Mode
(Operating State)

Purge complete. This is the operating state.
Pressure (60 psig), Flow (above 0.5 SCFM)

5. Confinue fo observe the purge indicators. The enclosure is fully purged and pressurized
when the left indicator is green and the right indicator is black. Proceed to step 6.

Note: If the right indicafor changes fo yellow immediately after rapid
exchange, leakage compensation is inadequate. Proceed to sfep a.

a. If leakage compensation is inadequate, open leakage compensation valve one full
turn counterclockwise. Then, repeat step b.

b. [fthe right indicator is still yellow, repeat the compensation valve opening followed
by sfep 5 until the ReactIR 45P system powers ON. If the system does not attain
the fully pressurized operating state, contact METTLER TOLEDO.

6. After the purge/pressurization completes and the enclosure is fully pressurized, the
EXPO MiniPurge Interface Unit (MIU) releases power to the ReactiR 45P system.

The ReactlR 45P system is ready for instrument configuration through the control software.

ReactiR 45P LED Indicators

Four LED indicators (Figure 2-13) on the panel below the ReactlR 45P base unit enclosure
show the status of the instrument as it relates to power, scanning/communication, and
system readiness. A fully functional instrument will yield solid blue Power, Temp OK, and
MCT OK indicators and a flashing blue Scan indicator.

1 2 3 4

eNe &
POWER — Z_TEMP OK
SCAN i MCT OK

Figure 2-13 ReactIR 45P LED Indicators (fully functional status)
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Table 2-1 ReactiR 45P LED Indicators

LED | Status Description
5 OFF ReactlR 45P is without power.
1 E Blue—Solid Sysfem is powered.
OFF System not scanning.
2 § Blue—Flashing System is scanning and sending data to software
(7]

application. Scanning occurs when the instrument is
powered and the driver has been recognized.

x Blue—Solid * Stirling MCT temperature has reached its set point. Time
3 5 required is several minutes.
=  OFF Fault condition (MCT detector). Normal (DTGS detector)
x | Blue—Solid Modulator temperature has reached its set point. Time
o .
4 E' required may be up to four (4) hours.
2 OFF Fault condition.

* Not applicable with DTGS detector.

LED statuses that are highlighted in Table 2-1, above, indicate a fully operational system.
Refer to the Troubleshooting chapter in the system hardware manual for tips on things to
check to achieve operational LED status.

11. Configure Instrument in Control Software

Perform instrument configuration in iC IR software to take advantage of the alignment fools.
Then, configure the ReactiR 45P instrument in the iC Process software. Record the
configuration settings in the appropriate ServicePac document.

Configuration in iC IR
1. Click Configure Instrument from the iC IR Start Page.
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2. Click Connect in the FTIR Instrument Initialization Failed message.
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Figure 2-14 iC IR Start Page—Configure Instrument prompt to connect

3. Enter the instrument URL in the Ethernet Setfings fext box.

& nstrument Connection ———SMTaT Y
~ Bthemet Settings
URL: [172.18.146.234

Bxamples: 192.168.0.1, localhost, am.ins.agp net

_Tes |
Initialize |

ik Cancel |
-

Figure 2-15 Instrument Connection dialog box
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4. Click Test fo verify communication connection to the ReactiR 45P.

& 1nstrument Comnection
— Bthemet Settings
URL: |172.18.146.234

Examples: 192.168.0.1, localhast, am.ins.axp net

Test | Test connection succeeded

Initialize

=10l x|

[k

4

Figure 2-16 Instrument Connection—Test and initialize

5. Click Initialize.
6. Click OK after successful initialization. The Configure Instrument wizard appears.

Configure Instrument

Configure your ReactlR 45P

Configure hardware and softwarne sellings.

instumert:  |ReactiAl 457 =l Update the Hardware
Instrument: ReactiR £5P Seltings to reflect your
- hardware configuration
Detectar: Advanced Settings: i 2
Iﬂﬂﬂhg —— :[ Apadizabon: HappGanzel Software seftings typically
= _ Laser Freq 763670 don't need to be changed
iviarsort serkel umber: — =1 the default settings are
| optimal for most
: 5 1 Restore defauls i EdN... | circumsiances
 Probe: Probe A
~ Probe hardware seftings: ~ Probe acqusition settings:
Probe Interface: Reschution: |Nommal fevery 8 wavenumbers) =|
[K4 Sentine: =
Gain: |Nomal (1x) =]
R Spectral umber
[DComp (Diamond) = il el
Start: | 4000  End: | 650
Samplng tadmulug_]rmn] number:
| Seans/ Semple e
[ RTD1 [ 2| __odads |
™ RIDZ2 Calbrate |

METTLER TOLEDO Service

ook [ Netw |

Figure 2-17 Configure Instrument wizard

Cancel |
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7. Select the ReactlR 45P instrument, verify the detector, and enfer the serial number.
In the Advanced Settings text window, notice the Laser Frequency value and the

Firmware version.

Probe Interface
Probe Tip

9.

Identify the sampling technology by selecting from the following drop-down lists:

Enter the sampling technology serial number.

The procedure in the next step documents the steps required fo calibrate the built-in sampling
technology RTDs. This calibration process will require the use of an exfernal calibrated
temperature moniforing device such as a thermocouple.

10. If the RTD interface module option is included for DS FiberConduit probes, select RTD 1
and click Calibrate.fo launch the RTD calibration wizard.

Conhgure Instrument

Configurs your ReactlR 45P

Configure hardware and soffware settings

retument:  [Reacti® 459 = Update the Hardware

~ insbumeni- ReactiR 45F Settings 10 reflect your
Detsctor T i oo
| Stifing MCT Detectar =] | Apodaation HappGenzel ware selings typecally

Laser Freg TEIS D don't need to be changed
T T Firvars 211 the default setiings are
= ST ITIOS]
ook the it vetector

Connection i ANCEs
i Siving angine stated. Wating for Tempamture K

Prabe: Probe A4

—Probe | settings: :

[K4 Santinet

Prba Te:

[RCamp [Diamand) -

! - | Sat- [ 4000 B [ 650

Sampling technology sesial number:

[psHFP-2-3052-TR00 Scara/Sample -

W RTO1 IMD Select ¥, defauls

™ ATD 2 Calibrafle . I [ |

cbech [ Metss | Coce | e |
Figure 2-18 Configure Instrument—Optional RTD
a.

Select the RTD1 row and highlight the RTD Device.

W Select ‘new’ using the drop-down arrow and create a new name for the RTD.

B Click Next.

W Select the two-point calibrafion and click Next.
b. Perform the cooling calibration for RTD 1, as follows:
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®  Connect the RTD to the appropriate RTD connector on the side panel of the
ReactIR 45P base unit. (Refer to Figure 2-3 for location of RTD connector inputs
on NL field unit and Figure 2-5 for location on HL base unit.)

m  Cool the probe/RTD along with the calibrated temperature monitoring device to
as close to 0°C as possible.

B \Wait for the system fo sfabilize by observing a constant value af the temperature
moniforing device.
® In the Reference Temperature section of the calibration wizard, enter the actual
value from the calibrafed temperature monitoring device and click Next.
m  Click Save to record the calibration.
¢. Perform the heating calibration for RTD 1, as follows:

B Heat the probe/RTD along with the calibrafed temperature monitoring device to
as close to 100°C as possible.

m  \Wait for the system to stabilize. In the Reference Temperature section enfer the
actual value from the calibrated temperature monitoring device and click Next.
m  Click Save fo record the calibration.
d. Repeat sfeps to calibrate RTD 2, making sure you use the appropriafe connector on
the side panel.
11. Accept the remaining configuration default settings and click Next.

12. The wizard displays an image of a ReactlR 45P HL (Hazardous Location) system with
the specified sampling technology and a prompt to clean the probe. Click Next when
the probe is ready for alignment procedure.

Configure Instrsment

Prepare to Clean Probe
Position the probe as shown balow.

Make siire the apenures is
only exposed to air (e no
malenal is in contact with the

__| IPA Ins Adjustment
i Sentinel window)

Probe RTD
Connirion

LE Rk

Fiber Opfic
Communications

Openationo
Siohss Indesion
Pusge and
FPressunizotion
Pume Alr nclicalons
Supply
Funge Bypass
Switch

<x Back Pt 53 Conced | Heo |
Figure 2-19 Configure Instrument—Prompt to prepare probe for alignment
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13. Observe the Peak Height and Contrast. If the bars are not blue, indicating peak height is
below 20,000, adjust the alignment as described under section "1. Check Alignment
(Contrast and Align)" on page 43.

Configure Instrument

Align Probe

Adest abgnment to ensure oplimal signal quality.

Adjust the alignment of the
Fask Heaght system (detector mirmor x-y

and’or condut adpustments)

12 turmn the: bars blue,
View Help for detailed
instructions which vary by

instrurment

Conirast

Contrast 16574 Peak Height 20830 Peak Location: 345

It is recommended not o

1o proceed until the bars are
blue since the nstrument
z rmay nol be fully abgred
B
A 05
oo
3900 300 3300 MO0 2700 2400 2100 1B0O 1500 1200 DOQ
‘Waverumber
ccBock [ MNetss Cocd | Help |
s

Figure 2-20 Configure Instrument—Align Probe

Configuration in iC Process

The process to add and configure a ReactiR 45P is summarized below. Refer fo the “iC
Process Software User Guide” for detailed instructions.

1. Go to the iC Process Home page.

If a login prompt appears, enfer your network login ID and password. (A login may or
not be required depending on how your IT department chose to implement the iC
Process Web application.)
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2. Add the ReactiR 45P instrument fo the system by entering a name in the ‘Add new
instrument’ box. The name cannot be changed, so fake care to enter the name that the
cusfomer wants to identify the insfrument.

.r_.' Homee - Micresoll Iilerel Explorér provided by Mettler-Toleds AulaChem

& Aame
iG Process™ -
Welcome Login ID, vou are currently logged on as an Administrator
Home
Add new instrument
ReactlR 45P - 172.18.146.234
l IR Single Probe Instrument = ;
\Add Instrument | .
iC Process Version: 4.3.202.0
METTLER TOLEDO
Figure 2-21 iC Process Home page—Add instrument
After you add an instrument, it appears on the Home page.
5 Hame |
iC Process™ 2y
Welcome Login 1D, you are currently logged on as an Administrator
Home
ReactIR A5P ReactIR 45P - 172.18.146.234 Add new Instrument
172.18.146.234 Continuous
[ Mo Communication | MName
Stopped
[LJ IR Single Probe Instrument = |
L anline | 3
Paused :
Service _:

| Add Instrument

iC Process Version: 4.3.202.0

METTLER TOLEDO

Figure 2-22 iC Process Home page
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3. Select the ReactiR 45P instrument name from the Home page left navigation frame or
by clicking the instrument box on the main page.
The main iC Process page appears (not shown).

4. Click Configuration from the left navigation submenu for the instrument.

IC Process™

Home

ReactlR 45P
172.18.146.234

Configuration
Methods
Reports

Service

Figure 2-23 iC Process left navigation submenu
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5. Complete the configuration settings (Figure 2-24).

= rsirument Cantguraton Fage |

'c  ReactlR 45P - 172.18.146.234 : Instrument Configuration
I Process

Archiies folder location autematically Export Data
Homa
Roactlf 450 o | Sirnulatian Batch mode
172,18, 146,234 e Rosat
Configuration
Mathods IRSTrURERT Semings | Rackgrowunds Probe 1
Reports
Instrument Probe 1 Status
Service
Hadmi: Rasctil 459 - 172,18, 148.234 Sarlal MNiaim b Tast
Madal Numbar: Proba Tip: | DiCema (Dimrmannd ) - .
Indtialize
Sadlal Numbar 55-18 Probe [nierace R247 Direct Santingl™ =
Hardware Type: | ReactiR™ 247 = Scan Opthons: | AutoSalact .
1P Address/Hostname Resclution: |4 -
Datector Type: - Start Wn: 4000
apodiration Type: | HappGenzel - End Wn: | 650
Last Preventive Service: 10/18/2011 E Galn: | 182 -
Last Source Service: | 1O718/2011 E Minimum Contrast; | 0
Last Detector Service: | 10/18/2011 T Hodbus Stave 101 | 0
Hold Last Value: | Mo -

Figure 2-24 iC Process Configuration—Instrument Settings tab

Refer to the “iC Process Software User Guide” for details.

Note:  Affer an administrator imports an iC IR experiment femplate required fo
define an ReactiR 45P method, several of the instrument setting fields
will be compared fo the femplate. If incompatibilities exist, messages
appear that describe the differences. Refer fo the “iC Process Software
User Guide” for details.

Below are the required steps:

a. Archive folder location: Specify the place where baich or continuous process files
will be stored as iC IR experiments.
Simulation—Remove the check mark.
Hardware Type—Select ReactiR 45P.

d. [P Address/Hostname—Enter the IP address for the ReactlR 45P provided by your
IT department.
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Detector Type—Select the type of detector purchased with the instrument. MCT is
the default (Stirling MCT). DTGS is an option.

Probe Interface—Select the type of sampling fechnology connected fo the
instrument.

Status: Test and Initialize—After the required entries have been made, press the
Test button to verify the communication between the software and the instrument
IP address. Affer a successful test, press the Initialize button fo take control of the
ReactIR 45P instrument.

Complete the following entries:

Batch Mode—mode—If the instrument will process chemistry in batches rather
than in confinuous mode, mark this box.

Automatically Export Data—If you want the software fo export samples to a
specified location after every sample collection, select this box.

Model Number (Instrument)—Enter the ReactlR 45P model number (METTLER
TOLEDO part number).

Serial Number—Enter the ReactiR 45P instrument serial number from the
enclosure label.

Serial number (Probe 1)—Enter the serial number that uniquely identifies the
sampling technology connected to the instrument.
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System Diagrams

The following diagrams show a typical ReactiR 45P NL and HL system affer installation:

Typical NL System

Plant Metwork
—Air )
Supply Sampling Technology

(D% FiberConduit™ Probe)

TCR/IP

Router ar Switch

iC Process Remaote
Access [Client)

iC Process Control
Computer [Server)
or
iC IR Contral

o

Power
100 or 240 VAC

Ethernet
Communications

_

Figure 2-25 Typical NL system diagram

Typical HL System

Sampling Technaology Interface Plant Metwaork

iC Process Control

Air hModule (SIM) Flange Router or Switch Computer [Server)
sueely \ TCP/IP 'cmgr tral
i ontro
I - Computer
................. [
2 Fiber Optic ’ w

Communications

iC Process Remaote
Access [Cliant)

Powe
240 VaC

Figure 2-26 Typical HL system diagram
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System Readiness

This chapter describes the procedures for system readiness in the following sections:
B “Preparing for ReactiR 45P Functional Tests” on page 41
m  “Conducting Functional Tests Using iC IR” on page 42
B “Conducting Functional Tests Using iC Process” on page 61
B “Functional Test Overall Results” on page 73
Caution—If the equipment is used in a manner not specified by the
A manufacturer, the protection provided by the equipment may be

impaired.

Preparing for ReactiR 45P Functional Tests

The second phase of system installation consists of performance tests of the ReactlR 45P
with its sampling technology. This phase follows system installation, so the system is
assumed fo be powered on and communicating with the control software.

1. Ensure that Instrument Configuration is completed as described under section
“11. Configure Instrument in Control Software” on page 29.

2. \Verify the ReactIR 45P LEDs (page 28) are in the fully operational state: Scan light is
flashing and the MCT (if applicable) and Temperature lights are illuminated, indicating
all functions are operational.

3. Ensure the ReactiR 45P system has been powered ON for four (4) hours.

Note:  Please follow the test procedures completely to ensure the correct and
comprehensive results.

4. Ifyou plan to run functional fests using the software that is net currently controlling the
ReactlR 45P instrument, you must change the control to the software of choice. See
instructions under “Switching Control Software” on page 73.

As needed, review the terminology below to become familiar with functional tests.

Definitions

The functional tests use the following terminology:

iC IR is the software that enables a user fo monitor real-time chemistry in a lab with
capabilities to analyze and review the result sets.

iC Process is the Web application software on a confrol computer that enables a user fo
monifor real-time process chemistry in a production environment and review the status of the
diagnostics and process variables on the ReactlR 45P.
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Administrator role is a system administrator access level in iC Process with permissions to
add and configure instruments and define and approve process methods.

Operator role is an iC Process user with access to start/stop or pause/resume a baitch or
continuous process affer selecting an approved method. An operator can view the status of
the ReactlR 45P and process variables, but may not alter these.

Technician role is an iC Process user with access to all the actions that an Administrafor can
perform regarding an instrument, with no access to create or approve methods. Technicians
can access the Service submenu to perform Confrast, Stability, and Performance tests for an
instrument.

Sampling Technology is the type of sensor and conduit combination placed on the system
(refer to the “ReactiR 45P Hardware Manual” for descriptions of the sampling technology
configurations).

Signal-to-Noise Ratio (SNR) is a measure of ReactiR 45P base unit performance. This value
represents a specific method of measurement af METTLER TOLEDO that hisforically defines
performance according to the original design specification.

Acetone Peak Height (Acefone Absorbance) is another measure of ReactlR 45P
performance. This value indicates sensor integrity in the Sentinel probe by measuring the
absorbance of neat acetone with your sampling technology.

Acetone-to-Noise Ratio (ANR) is a holistic measurement of ReactiR 45P performance
through a calculation using Signal-fo-Noise and Acetone Peak Height. Knowing the energy
throughput of the system (Signal-fo-Noise) and sensor path length (Acetone Peak Height),
we can calculate a value that best represents the performance across all ReactlR 45P base
units and applicable sampling technology. What the value actually provides is assurance of
chemistry monitoring that affords defection of reaction start, progress, and end-point. Infrared
fingerprints (data) over fime will yield absorbance trends of key reaction species
(information) at concentrations possible with the ANR value. The higher the ANR, the lower
the defection limit of the ReactiR 45P. You can purchase a variety of sampling technologies
for aftaining an ANR that fits the concentration levels to monitor in your chemistry.

Conducting Functional Tests Using iC IR

Page 42 of 80

If the ReactlR 45P is solely controlled by iC IR software use the procedures in this section. If
iC Process is the control software, follow the instructions under “Conducting Functional Tests
Using iC Process” on page 61. Perform functional tests in the following sequence:

“1. Check Alignment (Contrast and Align)” on page 43

2. Check Diagnostics” on page 47

“3. Check System Performance” on page 48

4. Check System Stability” on page 54

5. Perform IPA Validation/Calibration (if applicable)” on page 56
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1. Check Alignment (Contrast and Align)

Note: Ifyou use iC Process to control the ReactiR 45P instrument and you want
to run the functional tests using iC IR, an Administrator must change
control of the instrument (See instructions on page 74).

1. Select the Test Instrument task pane from the iC IR Toolbox.

Toolbox q
Document Information

Data Treatments

User-Defined Trends

Replay Experiment
Test Instrument

-Instrument Settings ;I
Select Instrument

Detector:

| stirling MCT Detector =]

Il Move internal IPA to
"Polystyrene Qut” position

Probe Settings

Probe Interface:

II-H Sentinel j
Probe Tip:

IDiCamp {Diamaond) j

StartiM: Iq.DDD

EndWh; 550

Probe Details:
I Gain: 1x

Test mode
¥ Contrast and Align
" Performance

" Stability

Start

Figure 3-27 Contrast and Align test from iC IR Test Instrument task pane
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2. Select appropriate Instrument and Detector.
3. Select applicable Probe Settings.
4. Select Contrast and Align from the Test mode section (Figure 3-27).
5. Click Start. Align window opens showing contrast, peak height, and peak location.
lnix
Fils Took ‘dejow Help
D& 0-m0-c- B E 8
7 M Fage ! B Teat insteamens ® Tadbr o
Contrast: 133.82 ST
Peak Height: 20982.0 Peak Location: 945 User Defned Trerh

1B £ pr = e 00 ] 2500 24 =0 201 ] ]204] 10 13m 1000 -]
gt
Ayanoed Tooks ¥
Waming' Imprmper uss of the Adwanced |ools can regelively peact tha e ormeance of your Pesct B 5P netrusers Pesid ol o
----------- o o [k Belevkon Awesnt pbod [or——
serrl NS C Fasdrwrer | | & Worvel ﬂJ BkTom  344Drpc
..... v | ¥ Pulmcior XY ﬂ E Extmrasi Te... 30.ECwgL
ErafiiH v } o e [ 2 5| Lrainment | b Percent
- Irefrument ... OLOCegC
1 busa-sign | Woduisier .. (LB Vol =l
| Guanttatie tnakes
Frocess
Instrument Periormance:

Figure 3-28 Contrast, peak height, and peak location in iC IR

6. Record peak height and contrast test values in the appropriate ServicePac document.

Note: Do not proceed with functional tests until optimal alignment exists.
Follow advanced adjustment features (page 45), if necessary.
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Advanced Adjustment Features

When the Peak Height value is within the specified range, no alignment should be necessary.
If optimal Peak Height and Contrast are not achieved, perform advanced procedures to adjust
the detector mirror and/or gain. The advanced alignment procedures are only necessary if the
Peak Height value is outside of 16,000—24,000 counts with a fully functional instrument.
This might be needed if sampling technology is changed.

Follow the procedure below for the type of sampling technology that is connected fo the
ReactIR 45P system.

Auto-Align Detector XY through iC IR Software

If the Contrast and Align test does nof result in an optimal Peak Height and Conirast, adjust
the Detector X-Y mirror.

ReactiR 45P Alignment Procedure (DS Fiber Probe & DS Micro Flow Cell Technology)

Note:  Ensure the probe window is clean prior to making any adjustments.

1. Open the Test Instrument task pane in the iC IR Toolbox.
2. Select the Contrast and Align Test Mode option and click Start.

3. If the Peak Height value is out of range (16,000-24,000), go to the Advanced Tools
section at the bottom of the window.

e  Select Defector XY in the Motor Selection.
e  Select Auto-align from the Alignment Option.
e  (lick the Start bufton.

4, If the Peak Height value is low after completion of Auto-align, adjust the Gain
potentiometer on the detector Preamp to bring the Peak Height value as close as
possible fo 20,000 counts (see “Adjusting Gain” on page 46).

5. Run a Performance Test to verify the SNR value meets specification to ensure optimal
alignment.

ReactIR 45P Alignment Procedure (DS Fiber-to-Sentinel Technology)

Note:  Ensure the probe window is clean prior to making any adjustments.

1. Open the Test Instrument task pane in the iC IR Toolbox.
2. Select the Contrast and Align Test Mode option and click Start.

3. If the Peak Height value is out of range (16,000-24,000), go to the Advanced Tools
section at the botfom of the window.

e | oosen the clamp and rotate the sensor on the last knuckle of the conduit to optimize
the Peak Height and Contrast values.

e  Select Defector XY in the Motor Selection.
e Select Auto-align from the Alignment Option.
e  (lick the Start bufton.
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4. |f the Peak Height value is low after completion of Auto-align, adjust the Gain
potentiometer on the detector Preamp to bring the Peak Height value as close as
possible to 20,000 counts (see “Adjusting Gain” on page 46).

5. Run a Performance Test to verify the SNR value meets specification to ensure optimal
alignment.

ReactiR 45P Alignment Procedure (Mirrored Conduit—K4, K6)

Note:  Ensure the probe window is clean prior to making any adjustments.

1. Open the Test Instrument task pane in the iC IR Toolbox.
2. Select the Confrast and Align Test Mode option and click Start.

3. If the Peak Height value is out of range (16,000-24,000), go to the Advanced Tools
section at the bottom of the window.

e Loosen the clamp and rotate the sensor on the last knuckle of the conduit to optimize
the Peak Height and Contrast values.

e Adjustthe three (3) thumbscrews on the last knuckle of the conduit to optimize Peak
Height and Contrast values.

e  Select Defector XY in the Motor Selection.
e  Select Auto-align from the Alignment Option.
e  (lick the Start bufton.

4. |If the Peak Height value is low after completion of Auto-align, adjust the Gain
potentiometer on the detector Preamp to bring the Peak Height value as close as
possible fo 20,000 counts (see “Adjusting Gain” on page 46).

5. Run a Performance Test fo verify the SNR value meefs specification o ensure optimal
alignment.

Adjusting Gain

If the Peak Height value is low after completion of Auto-align, adjust the Gain pofentiometer
on the defector Preamp fo bring the Peak Height value as close as possible fo 20,000 counts.
The Preamp circuit board is inside the enclosure.

WARNING—There are no user-serviceable parts inside a ReactR 45P
system. Confact your METTLER TOLEDO Field Service Engineer (FSE) for
all service needs.

observe the WARNING PRESSURIZED ENCLOSURE label on the
enclosures.

f WARNING—For a ReacitlR 45P HL system under purge/pressurization,
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Although each control software has a gain setting field in the instrument configuration, the
recommend process is to manually adjust the gain, if needed, during inifial system
readiness. Gain adjustment is also necessary when switching sampling fechnologies fo
achieve optimal Peak Height and Contrast.

1. Power down the instrument.

2. Unlock and open front door of the enclosure.

3. Adjust the potentiometer labeled “Gain” with a flathead screwdriver to set the Peak
Height to approximately 20,000 counts.

e (Clockwise rotation increases Peak Height.
e Counferclockwise rofation decreases Peak Height.

gl

Figure 3-29 Adjusting gain (manually) for MCT defector

Note:  The DTGS Preamp board has one potentiometer.

4. Observe Peak Height and Contrast in the iC IR Test Instrument window (Figure 3-28). If
the optimal values are not yet attained, confact METTLER TOLEDO.

5. Run a Performance Test fo verify the SNR value meefs specification o ensure optimal
alignment.

2. Check Diagnostics

Diagnostics must be checked by an FSE.

1. Access on the instrument diagnostics in the proprietary service software.
2. \Verify the diagnostics are within tolerance.
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3. Check System Performance

Note:

If you use iC Process to control the ReactIR 45P instrument and you want
to run the functional tests using iC IR, an Administrator must change
control of the instrument (See instructions on page 74).

ReactlR 45P system performance is a combination of the following tests (see definitions on

page 41):

B “Signal-to-Noise Ratio (SNR)” on page 48
B “Acetone Peak Height” on page 51
B “Acetone-to-Noise Ratio (ANR)” on page 70

Signal-to-Noise Ratio (SNR)

1. Ensure the sensor is clean and dry, and void of any potential contact with solvent
or reaction mixture.

2. Select the Test Instrument task pane from the Toolbox.

Page 48 of 80

Test Instrument

Instrument Settings
Select Ingtrument

|Reactir 450
Detector:

| Stirling MCT Detector

r Move internal IPA to

Probe Settings
Probe Interface:

“Polystyrene Out” position

|K-1- Sentinel

Probe Tip:

E

|Di&:ﬂ'n (Diamond)

EndWN:  |55p

Probe Details:

Shartim: 1{":"]

X

|Gi1.'1x

Test mode
" Contrast and Align
& Performance
(" Stabilty

Start

IPac Guide—ReactiR™ 45P

Figure 3-30 Performance test from iC IR Test Instrument task pane
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Select appropriate Instrument and Defector.

Select applicable Probe Seftings.

Select Performance from the Test mode section (Figure 3-30).
Click Start.

Enter 10 as the number of runs, and click OK.

& Select SNR Test Parameters x|

No g s

Mumber of Runs:
Region
Start: End:

| 114200 | 104200

0K Cancel |

The Performance test window (Figure 3-31) opens fo display trend chart and values as
the system collects 10 background / sample pairs. The parameters used for collection
are 1 minute scan time and 4 cm™! resolution.

Tirdands

Ty &

¢ Fyamt Fage | B Pk SF 21007 0 Famdta " (Pl SRR B 11017 00 % | P Acetorm 20111017 85T |

Dara
Bl i 6 % s (G —__
-]
Trered :
E
Bloxck Ty g
Lot LY
.
EC Eferral Tere A
E Feale Corert Lat
'!' Feater Power LE?
2
reale Yol m
maEm m e (LRl wox
Padwies Tuma .lu_t':'v.—lﬂ.l'-ﬂll- am
R LR TR
-] k-] B 1] (] e 2 0 100 i il 1B00 1600 ] 18 1008 L

Fiweansrber (oTe 1]

Figure 3-31 Performance SNR test in iC IR

METTLER TOLEDO Service IPac Guide—ReaciR™ 45P Page 49 of 80



3 = System Readiness

Conducting Functional Tests Using iC IR

8. Wait for test to complefe and select the Results tab (Figure 3-32).

9. Record the Average SNR from the ‘Perf SNR’ tab in the ‘Performance Test Values” section
of the appropriate ServicePac document.
————

/(g Stat Page /Wil Perf SNR 2011-10-17 09-01 Results x| J 3Ped SNR 2011-1017 0901 |  ( 9Parf Acetone 2001-10-17 0937 |

3535553335 Instrument: ReactiF 45P{SN: 1234) Probe A(SN:5-567E) coccdddce

SMR Test (Test region: Start = 1142 cm-1. End = 1042 om-1)

SNR Test Sample 1: 2486 PeakLocationQK: 0K PeakHeightOK: QK BockTemp: 3440egC  Bdemal Temp: 2406 DegC
5SHR Test Sample 2: 1346 PaakLocationK: OK  PeakHeightOK: O  BlockTemp: 344DegC Bdemal Temp: 2406 DegC
SHR Test Sample 3. 1938 PeakLocationDK: OK  PeakHeightOK OK  Block Temp: 3430egC  Bdemal Temp: 2406 DegC
SMNR Test Sample 4: 1954 PeakLocationOK: 0K PeakHeightOK: QK  Block Temp: 340egC  Bdemal Temp: 2406 DegC
SMR Test Sample 5: 1448 PeakLocationDK: OK  PeakHaightOK: O  BlocdkTemp: 3MdDegC Bdemal Temp: 2406D0egC
SMNR Test Sample 6: 2839 PeakLocation0K: 0K PeakHeightOK: QK  Block Temp: 3440eg( Bdemal Temp: 2406 DegC
SMR Test Sample 7: 1932 PeakLocationOK: 0K  PeakHeightOK: OK BlockTemp: 340egC Biemal Temp: 2406 Degl
SR Test Sample B 2634 PeakLocationOK: 0K PeakHaightOK: OK  Block Temp: 344DegC DBoemal Temp: 2406DegC
SMR Test Sample 5 1707 PeakLocationOK: 0K PeskHeightOK: OK  Block Temp: MA4DegC Biemal Temp: 2406 DegC
SMR Test Sample 10: 2062 PeakLocationDk: OK  PeakHeightOK: OK BlodcTemp: 343D0egC Bdemal Temp: 2406 D0egC
SMR Summary Resuls

Averaps SNA valee: 210559 Standard Deviation: 448 27
Figure 3-32 Performance test results—SNR

10. Check the resulis against the factory specification criteria for your sampling technology

in Table 3-2.
Table 3-2 Signal-to-Noise (SNR) Factory Specifications
e
DiComp 6.3mm DS FiberConduit 1700
DiComp 9.5mm DS FiberConduit 1700
DiComp 16mm with K6 Mirror Conduit 2400
DiComp K4 Mirror Conduit to Sentinel 4800
DiComp Fiber-fo-Sentinel 3000
DiComp DS Micro Flow Cell 4000
SiComp 6.3mm DS FiberConduit 1000
SiComp 9.5mm DS FiberConduit 1700
SiComp 16mm with K6 Mirror Conduit 1200
SiComp K4 Mirror Conduit fo Sentinel 3000
SiComp Fiber-to-Sentinel 2200
SiComp DS Micro Flow Cell 1500
Special See Factory Test Records
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11. Record the value in the SNR box in the appropriate ServicePac document. If the
measured value is greater than the acceptable value in Table 3-2, document the non-
conformance in the ServicePac document.

12. Proceed to Acetone Peak Height test.

Acetone Peak Height

The Select Acefone Test Runs window will appear immediately following completion of the
SNR fest. The Acetone Peak Height test checks sampling fechnology performance by
measuring the peak height with acefone on the sensor.

1. Enter 4 in the number field for the number of tests.

& Select Acetone Test Runs |
Number of Runs: |4
ok |  Cancel |

This step instructs the system to collect four acetone spectra.

2. Ensure the sensor is clean and dry. Take note of the precaution in the Acetone Peak Test
window.

Acetone Peak Test il x|

Please ensure that the vessel is empty. A background will now be collected,

Click '0K' when ready to continue...

3. Click OK. Wait until the background is collected and the following message appears.

Acetone Peak Test x|

Flease add acetone to the reactor,

Click 'OK' to continue. ..

4. Dip the probe into a vessel, vial, or beaker that contains neat acetone.
Make sure the liquid completely covers the sensor surface.

5. Select OK.
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The system will collect the requested number of acetone spectra.

6. After the fest completes, ‘Perf SNR’ Results tab provides summarized values (Figure
3-33).

10 samples collected over 00:21-35 [*] Perf SNR 2011-10-17 09-01 (Completed)

/" F 9t Page,”” il Pest SNR 2011-10-17 09-01 Results X | ¢ Ped SNR 201110170801 | (L 9Pef Acetons 2011-10-170537 |

333333333 nstrment: ReactiR 45P(5N:1234) Prabe ASN:S-567H) c<acocaass

SR Test (Test region: Stad = 1142 cm-1. End = 1042 cm-1)

SHR Test Sample 1: 2436 PaakLocationDK: 0K PeakHeightOK: DK BlockTemp: M4DegC Bdemal Temp: 2406DeglC
SNA Test Sample 2: 1946 PeakLocationDK: 0K PeakHeightOK: 0K Block Temp: M4DegC Bdemal Temp: 2M4060egC
SR Test Samgle 3: 1338 PeakLocntion0K: DK PeakHaightOK: DK Block Tame: 3DegC  Bdamal Teme: 2406 DegC
SHA Test Sample 4: 1554 PeakLocationDE: 0K PaakHeightOR: OK  Block Temp: 3MdDegC BEdemal Temp: 2406DegC
SNA Test Sample 5: 1448 PaakLocationCIK: 0K PeakHeightDi: OK Block Temp: M4DegC Bdemal Temp: 2MI0EDegC
SHA Test Sample &: 28559 PeakLocationCk 0K PeakHeightOK: OK  Block Temp: 3 4D0egl Bdemal Temp: 2M4060egC
SNR Test Samgls 7: 1932 PasklocationQK DK PaakHaightOK: DK Block Tamp: M4DagC  Edamal Temp:  2M06DsgC
SHNA Teet Sample B: 2634 PeakLocationDE: 0K PaakHeightOK: OK  Block Temp: MdDegC Beemal Temp: 2406D0egC
SNA Test Sample 3: 1707 PaakLocationDK: DK PeakHeightQRK: OK Block Temp: M4DegC Bdemal Temp: 2406DegC
SNA Test Sample 10- 2062 PeaklLocationK: 0K PeakHeightOK: OK BlockTemp: M3Degl Bdemal Temp: M060egC

SNR Summary Resuks
Average SHR value: 210555 Standard Devistion: 448 27

et Acetone Peak Test Summary Results ## ==
Average Acetone Peak Height

Vakue: 742.30 Wave Mumber 1092 33 ANR Value Average
Yakie: 737.) Wirve Punkser: 102238 (Average ANR)

Figure 3-33 Performance SNR results in iC IR

7. Record the Average Acetone Peak Height and Average ANR in the "Perf SNR’ tab in the
‘Performance Test Values” section in the appropriate ServicePac document.

8. Check the Average Acefone Peak Height results against the following criteria for your
sampling fechnology:

Table 3-3 Acetone Peak Height (APH) Criteria

Acetone Peak Height

Sampling Technology Greater than or equal to:

DiComp 6.3mm DS FiberConduit 0.17
DiComp 9.5mm DS FiberConduit 0.17
DiComp 16mm with K6 Mirror Conduit 0.17
DiComp K4 Mirror Conduit to Sentinel 0.22
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Table 3-3 Acetone Peak Height (APH) Criteria (continued)

Acetone Peak Height

Sampling Technology Greater than or equal to:

DiComp Fiber-to-Sentinel 0.22
DiComp DS Micro Flow Cell 0.20
SiComp 6.3mm DS FiberConduit 0.30
SiComp 9.5mm DS FiberConduit 0.17
SiComp 16mm with K6 Mirror Conduit 0.24
SiComp K4 Mirror Conduit fo Sentinel 0.30
SiComp Fiber-fo-Sentinel 0.30
SiComp DS Micro Flow Cell 0.30

9. Record the Acetone Peak Height (APH) value in the ‘Performance Test Values” section of
the ServicePac document. If the Peak Height is less than the value shown in Table 3-3,
record a non-conformance for the test.

Note:  Acefone-to-Noise Ratio (ANR) is the product of SNR and Acefone Peak
Height. For reference purposes, an ANR of approximately 1200
indicates a detection limit of approximately 0.1 wi% for a moderate
infrared absorbance feature specific fo your reactant or product.
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4. Check System Stability

Page 54 of 80

Note:

control of the instrument (See instructions on page 74).

If you use iC Process to control the ReactIR 45P instrument and you want
to run the functional tests using iC IR, an Administrator must change

Prior to checking stability, ensure the
ReactIR 45P was powered for at least
four (4) hours. The Power and Scan
LEDs should be blue, indicating a fully
functional stafe (see “ReactIR 45P LED
Indicators” on page 28). If the LED
lights show anything other than fully
functional do not proceed. Confact
METTLER TOLEDO Customer Care using
the information page 7.

1.

Select the Test Instrument task
pane from the iC IR Toolbox.

Select appropriate Instrument and
Detecfor.

Select applicable Probe Seftings.

Select Stability from the Test
mode section (Figure 3-34).

Click Start.

Figure 3-34 Stability test selected from

iC IR Test Instrument task pane

IPac Guide—ReactiR™ 45P

Toolbox q
Docurment Information

Data Treatments

User-Defined Trends

Replay Experiment

Test Instrument

Instrument Settings
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Ed
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A Stability Test window prompts you to enter test Duration and Inferval.

9 stabiy Test

Duration {mins) I 240
Imterval (zecs) I &0

oK | Cancel |

Figure 3-35 Stability test duration and interval entries

6. Enter 240 minutes in the Duration field and 60 in the Interval field and click OK.
These parameters correspond to a 10-minute test that collects a spectrum every 60
seconds. The stability test starts by collecting a background and then successive
sample spectra over the 10-minute period. The software automatically measures and
plots the %Transmittance value at the wavenumbers that correspond fo the sampling
technology.

7. Wait for the test fo complete.Then, values appear in the “Stability Test Results’ tab under
Rk xSUMmMary Results****** (Figure 3-36). Pass criteria is plus/minus 3%T.

Fils Togl Visow e
&0l 7.0 E el
241 namphas collected over (411185 Stabality 2011-10-17 10-36 [Compleiog

7 et Fagn, " i Saabsbty 2011-10-17 10-38 Resulte x| asbeity 2011117 1038 |
etk b e

Cape L0 B UK UK EDegL Tk Legl UFFarcerd Ul

Sargle 111 WM T wea e ar ax UGN L DECeg s [ ] [

Earpie 22 Rk 159 o] fE3 £ - 1€ Doy 00w

Saarpin 111 W 1 wen 0fCw

Egrple 114 18 188 ol 0fDe

Eaargin 118 M 1% 1WEm 8 Ow

Sergle 118 LTS 157 e Es 0E 0w

Saarpies 117 M 17 wem 0FDe

Eamie 218 HEIE 1] b ] 0FCe

Samrgin 118 Wi 1 o (6 D

Egrple 131 16200 m 108 8s [

Sarvt 12 IE] e

h% iﬁ T O) mmary Regilty wrrees

m‘gg m Feak at 3000 Min:0.00  Max 213 Avg:i 114

e e Feak at 1000 Min:0.00 Max: 0.91 Avg: 0.57

Camrple 130 144

Sarpls 111 187

=3 2

Sampls 117 Ow

= 5 :

Eamrpln 41 i G
F i Rl

Peak 5t 3000 M. Mo a1

Fua it 1505 Min: 200 Mmn: £51 Jargr 05T ot

-
-

Figure 3-36 Stability test result summary in iC IR

Record the minimum and maximum %Transmittance (%T) values for each peak in the
Stability section of the "Performance Test Values” section of the ServicePac document under
Stability. If the pass criteria is not met, document the non-conformance ServicePac document.
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5. Perform IPA Validation/Calibration (if applicable)

The Instrument Performance Assurance (IPA) module is included with the Quality-Pac service
offerings (IPac Quality-Pac or EQPac Quality-Pac). If the IPA module is installed, as

described in section “6. Install IPA Opfion (if applicable)” on page 21, perform an IPA
validation and, if necessary, a calibration.

1. Select the Instrument Performance task pane from the iC IR Toolbox.
Toolbox ]
Document Information
Data Treatments
User-Defined Trends
Replay Experiment

Test Instrument
Quantitative Analysis
Process

Instrument Performance

Instrument Validation -

Laser Frequency
Ii'mwah.lrl: Dependent]
Last Validation

[7/2772011 10:43:06 AM

Status
Pasaed

View History

[MISTPesks  |MeaswedPe... | Delia |

2644 3026.71 027
1601.38 1600.59 0.39
1583.04 1582.48 0.56
115462 1133.73 0.89
in2aAz 1028.07 033
Run Validation =

Instrument Calibration
Laser Frequency
[Temperature Dependent
Last Calibration
[fiore
Status =
Figure 3-37 IPA task pane

2. Click Run Validation.
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3. Click Next in the Instrument Validation Wizard.

Instrument Validation

Instrument Validation Wizard - Welcome

Wizard to help guide you through the Instrument Valhidation process.

The Instrument Validation Wizard validates that your instrument's wave number readings are
within specification as determined by a MIST traceable polystyrene sample.

~IPA Module Type
{* Motorized Module

£ Manual Module

Coneel << Back Next 55 Eirieh Help |

Figure 3-38 IPA Validation wizard
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4. Click Collect Background.

Instrument Validation

Instrument Validation Wizard - Collect Background

Collect a background for the Validation process

040

030

Inbensiny

020

Lo

3300 3600 300 3000 2700 2400 2100 1800
\wevenumber (em-1)

Background collected at: 1011472011 1:53:18 PM

1500 1200 300 500

Cancl | ccBack | Metm | Fie | Hes |

Figure 3-39 IPA—Collect background
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5. When the Collect Polystyrene Samples window appears, click Collect Sample fo begin
the validation

Instrument Validation

Instrument Validation Wizard - Collect Polystyrene '

Collect six polystyrene samples for the Validation process.

Mo Data Available

Collect Sample

Cancel << Back Nest >3 Fish | Hep |

Figure 3-40 IPA—Ready to collect polystyrene samples
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6. Observe the collection of six samples.

Instrument Yalidation

Instrument Validation Wizard - Collect Polystyrene Samy e

Callect six polystyrens samples for the Validason process

o 060
g2
5
E
a
= 040
0.3
& = B B |
= = =
0.00
3900 3600 3300 3000 2700 2400 2100 1800 1500 1200 500 BOD
‘Wavenumber (cm-1)
Collecting sample 1of 6 Scan 5 of 160 complete.
i Abort Collect |
cned | ccEat | Medsr | mmik | hes |

Figure 3-41 IPA—Collecting validation samples
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7. Observe the results and click Finish.

Instrument Validation

Instrument Validation Wizard - Validation Results

Hesults of the: Validabion fest

Test Details

Time of Run 10742017 240028 PM Test Type: Yaldation

Irstrument Name: ReaclR 459 Teat Status Passed

Senigl Mumber: 9158 Lasar Frequancy.  Temperature Dependent
HIST Peais Measured Peaks Delta | Allgveed Delta Passed Failed
302644 3026.70 025 .00 Pagsad
160138 1600.98 040 1.00 Passs
1583.04 1583.14 0,10 1.00 Pasesd
1154.61 1154.83 .21 1.00 Passed
1028.42 1028.09 033 Loa Passad

Cancsl | <cBack | teirs | Fomh Helo

Figure 3-42 IPA—Validation results

If the validation does not pass, the wizards prompts you to proceed with a calibration. A
calibration follows the same process as the validation, except the laser frequency of the
instrument will be calibrated.

To see the history of validation/calibration runs, click View History from the Instrument
Performance fask pane. Select a run and click View Test Details. From the Defails window,
you can choose to Print Test Results.

Refer to the iC IR software online Help or the “IPA Software User Guide” for more information.

Conducting Functional Tests Using iC Process

If the ReactiR 45P is solely controlled by iC Process software, use the procedures in this
section. If iC IR is the control software, follow the instructions under “Conducting Functional
Tests Using iC IR” on page 42.

Perform functional tests in the following sequence:
“1. Check Alignment (Contrast)” on page 62
“2. Check Diagnostics” on page 64
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“3. Check System Performance” on page 65
4. Check System Stability” on page 71
5. Perform IPA Validation/Calibration (if applicable)” on page 73

1. Check Alignment (Contrast)

Note: If you use iC IR fo conirol the ReactIR 45P instrument and you want to
run the functional tests using iC Process, an Administrator must change
control of the instrument (see instructions on page 76).

This procedure requires the Administrator or Technician role in iC Process.

1. Select instrument.
2. Enter Service Mode by clicking the service icon.

Figure 3-43 Service Mode button on main iC Process window

3. Select Service from the left navigation frame. (The Service submenu only appears for
user IDs that have the Administrator or Technician authorization.)

4. Keep the default Contrast test option from the Service drop-down list.

= Instrument Service Page I
ic _ ReactIR 45P
IC Process
[ Contrast ~ |
HDITIE Contrast

o e Performance
ReactIR 45F

172.18.146.234 |@0ilty  jonc

| 1PA —

Figure 3-44 Service menu
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5. Click Start Contrast. Conirast, Peak Height, and Peak Location values appear as the
test proceeds.

W restrument Garece Pags |

Reactlk 45P - 172.18.146.234 ; Service
iC Process™
Stop Test
Horme Gain:
Heactll 450 Contrast: 141.88 Peak Height: 20788 Peak Location: 945
9 434
L AR 100,23 Tast: Contrast Test Sample Cownt: 5 Fasn Status: Aunning  Start Tims: 10y18/2001 2:00:41 PM
Canfiguratice
Mathods Samphs | Large Values
Reports
Contrast Test
Service
II.:'J.E
§rs
&
E
=
0
Zos
i
< 0.7
=
E;; 0.5 FTER Single beam at:
f,:«. WI0/18/2001 2:0MFL
= 0.5 oy
&
g 04
5
Lo
E_"l:-.z
L]
o
i
e T T T T T T T T
4000 3200 3600 3400 FP00 3000 2800 PG00 2400 2200 2000 180D 1600 1400 L300 1000 800
wavanmbar (o= 1)
METTLER TOLEDO

Figure 3-45 Contrast, peak height, and peak location in iC Process
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S mbumert Sece Page

6. To view specific values, select the Large Values tab.

J

H ReactIR 45P - 172.18.146.234 : Senvi
lc Process™ ] 5 1 rvice

Home

ReacllR 45P
172,18, 146,234

Canfiguration
Methods
Repods

Service

METTLER TOLEDO

Stop Tast

Conkrast; 133,29 Paak Height: 20677 Peak Location: 945

Test: Contrast Test Sample Conts 23 Ren Status; Aenning  Stert Time; 1I0/18/2001 2:00;41 FM

Samples | Large Values

f F f
RTD1_Sim 1 RTD2_Sim ‘ Block Temp 1 Instrument Humidity 1
0.50 -1.00 33.50 0.00

Degrees C ‘ Degrees C | Deg C “ Percent '

]
Instrument Temp ] Source Power ‘ TC Temperature ‘ TC Duty Cycle 1
0.00 11.49 30.66 -100.00

LDegC JL_ Watts J Deg C “ Percent ‘

f
PeakHeight 1 PeakLocation 1 Contrast | ‘ Intensity ‘
20,799.00 945.00 202.77 1.27

Counts “ Counts ‘ “ l

Figure 3-46 Contrast Test—Large Values

7. Adjust alignment of sampling technology, if applicable, fo maximize contrast and peak
height.

Adjusting Gain or Detector Mirror

If the Contrast test does nof attain optimal Peak Height and Contrast, follow the steps
under “Adjusting Gain” on page 46 or “Aufo-Align Detector XY through iC IR Software”
on page 45 in the iC IR section.

8. Record peak height and contrast test values in the appropriate ServicePac document. If
the pass criteria is not met, document the non-conformance.

2. Check Diagnostics

Diagnostics must be checked by an FSE.

1. Access on the instrument diagnostics in the propriefary service soffware.
2. \Verify the diagnostics are within tolerance.
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3. Check System Performance

Note: If you use iC IR to control the ReactiR 45P instrument and you want to
run the functional tests using iC Process, an Administrator must change
control of the instrument (see instructions on page 76).

ReactlR 45P system performance is a combination of the following tests (see definitions on
page 41):

B “Signal-to-Noise Ratio (SNR)” on page 48

B “Acetone Peak Height” on page 51

B “Acetone-to-Noise Ratio (ANR)” on page 70

Signal-to-Noise Ratio (SNR)
This procedure requires the Administrator or Technician role in iC Process.

1. Select instrument from the iC Process HOME page.
2. Enter Service Mode by clicking the service icon.

Figure 3-47 Service Mode button on main iC Process window

Select Service from the left navigation frame.

Select Performance from the Service drop-down list.
Enter ten (10) for the Number of Runs.

Check the box for ‘Run ANR.’

Click Start Performance Test.

No s
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The Performance Test shows sample spectrum.

B e e Pags

iC Process™

Horme:

Reactli 458
172.18.146.234

Canfiguraticn
Hathods
Repoats

Hervice

METTLER TOLEDO

I

Reactls 45P - 172.18,146,234 | Service

Seanning Stop Test
Humbesr of RBuns; Raun AKR Start Pedormar

Test: Performance Test Sample Count; © Fun Ststus; Runping  Start Time: 10/18/Z011 290736 PH

Trands | Diagreostics | Semples | Large Vadees

Performance Test

]

D547 P Totanally ]

b

FTIR Singhs Besm a:
WA LB 2011 20547
M

FTIR Singie baam af: 10/18,208 4
=
..L

4000 3800 IGO0 3400 FZ00 3000 2800 2600 T400 ZEO0 2000 1800 1600 1400 1200 1000 B0
WAL (et )

Figure 3-48 Signal-to-Noise Ratio (SNR) sample spectrum

8. Wait for test to complefe.
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9. Click the Large Values tab and check the resulis.

¥ rutnmart Servcs Paga |

H ReactIR 45P - 172.18.146.234 : Service
(2 iC process™ o o

Scafiming: Stop Tash
Home tumbar of Aung: Zun ANF, | St
ReacllR 45P
. Tust: Parformance Test Sampls Count: 3 Run Status! Running Stat Time: 10/18/2001 2:07:56 PH
17218, 146,234
Canfiguraticn Trends | Diagrostics | Samples | Langs Valuas
Mathods | 1 | | 1
Reports Block Temp Instrument Hummidity Instrument Temp Source Power
Service 33.48 0.00 0.00 11.49

IL_ Deg C __11 L_ Percent __j? L_ DegC _4# IL__ Watts _J

Feaklocation 1

TC TemperaMre TC Duty Cycle PeakHeight
-100.00 20,780.38 845.00
Dag C I Percent I Counts | Counts I
Contrast Intensity SNR Average SNR
140.75 1.25 2,203.26 2,404.49

- %L b ” | . J

Standard Deviation
412.35

METTLERTOLEDD |l _J

Figure 3-49 Signal-to-Noise Ratio (SNR)—Large Values

10. Record instrument Average Signal-to-Noise (SNR) performance test value in the
appropriate ServicePac document.

11. The Average SNR should be greater than the factory specification in Table 3-4. If the
value is not greater, record a non-conformance for the test, and proceed to Acetone
Peak Height fest.

Table 3-4 Signal-to-Noise (SNR) Factory Specifications

Factory Specification—

Sampling Technology Average SNR Greater Than:

DiComp 6.3mm DS FiberConduit 1700
DiComp 6.3mm DS FiberConduit 1700
DiComp 9.5mm DS FiberConduit 1700
DiComp 16mm with K6 Mirror Conduit 2400
DiComp K4 Mirror Conduit to Sentinel 4800
DiComp Fiber-to-Sentinel 3000
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Table 3-4 Signal-to-Noise (SNR) Factory Specifications (continued)

Factory Specification—

Sampling Technology Average SNR Greater Than:

DiComp DS Micro Flow Cell 4000
SiComp 6.3mm DS FiberConduit 1000
SiComp 9.5mm DS FiberConduit 1700
SiComp 16mm with K6 Mirror Conduit 1200
SiComp K4 Mirror Conduit to Sentinel 3000
SiComp Fiber-fo-Sentinel 2200
SiComp DS Micro Flow Cell 1500
Special See Factory Test Records

Acetone Peak Height

The Acetone Peak Height fest checks sampling technology performance by measuring the
peak height with acetone on the sensor. The software calculations Acetone Peak Height by
the following equation:

Absorbance;gg, M — Absorbance 19,5 cm™' = Acetone Peak Height

After the SNR test completes, the software prompts you to add acetone for the absorbance
test.

Add acetone to vessel and then acknowledge this message. oK

Stop Test

Kumbar of Runs:
Figure 3-50 Prompt to add acetone

1. Place acetone on the sampling technology sensor after the “Add acetone”
message appears.

2. Click OK and allow test to complete.

Note:  The Large Values remain for one minute following completion of the
acetone fest. View the Performance Test report (step 3).

Page 68 of 80 IPac Guide—ReactiR™ 45P MK-PB-0093-AC Rev A DCN 1365



System Readiness m 3

Conducting Functional Tests Using iC Process

3. Click View Last Report.

User: Ahf\fowler-2

Instrument Serial Number: 56-78

Performance Report

Start Time: 11/8/2011 8:02:36 AM End Time: 11/8/2011 10:35:51 AM

Probe Senal Mumber:

ReactlR™ 43P with MCT detector; DiComp (Diamond) probe (SN:) connected via AgX 1.5m Fiber-to-
Sentinel: Gain: 1x 4 wavenumber resolution; Scans: 186 StartVWh: 3000: EndWHN: 650

Signal to Moise: 10 Runs

Average SMR: 11072 Passed »= 5357
Standard Deviation: 1972

Acetone Test: 10 Runs

Average ANR: 3211 Passed >= 1500
Standard Deviation: 18.57

Average Acetone Peak Height:  0.2929 Passed == 0.28
Standard Deviation: 0.001603

Average Acetone Peak Location: 1092

Standard Deviation: 0

METTLER TOLEDO Service

Figure 3-51 Performance report with acetone test
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4. Check the results in the report against the following factory specification criteria for your
sampling fechnology:

Table 3-5 Acetone Peak Height Criteria

Acetone Peak Height

Sampling Technology Greater than: or equal to

DiComp 6.3mm DS FiberConduit 0.17
DiComp 6.3mm DS FiberConduit 0.17
DiComp 9.5mm DS FiberConduit 0.17
DiComp 16mm with K6 Mirror Conduit 0.17
DiComp K4 Mirror Conduit fo Sentinel 0.22
DiComp Fiber-fo-Sentinel 0.22
DiComp DS Micro Flow Cell 0.20
SiComp 6.3mm DS FiberConduit 0.30
SiComp 9.5mm DS FiberConduit 0.17
SiComp 16mm with K6 Mirror Conduit 0.24
SiComp K4 Mirror Conduit to Sentinel 0.30
SiComp Fiber-to-Sentinel 0.30
SiComp DS Micro Flow Cell 0.30

5. Record the average Acetone Peak Height (Acefone Absorbance) in the appropriate
ServicePac document.

6. If the Peak Height is equal to or greafer than the factory specification in the “Acetone
Peak Height Greater than or equal to” column in Table 3-5, proceed to test system
stability.

Note:  Acefone Noise Ratio (ANR) is the product of SNR and Acetone Peak
Height. For reference purposes, an ANR of approximately 1200
indicates a detection limit of approximately 0.1 wt% for a moderate
infrared absorbance feature specific fo your reactant or product.

Acetone-to-Noise Ratio (ANR)

ANR is an automatic calculation in the software using the following formula:
(Acetone Peak Height) x (Signal to Noise) = ANR

From the Performance Report (Figure 3-51), record the Average ANR value in the
Performance Test Values section of the ServicePac document.
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4. Check System Stability

Note: If you use iC IR fo confrol the ReactIR 45P instrument and you want to
run the functional tests using iC Process, an Administrator must change
control of the instrument (see instructions on page 76).

Prior to checking stability, ensure that the ReactiR 45P was powered for at least four (4)
hours. The Power and Scan LEDs should be blue, indicating a fully functional state (see
“ReactIR 45P LED Indicafors” on page 28).

This procedure requires the Administrator or Technician role in iC Process.

1. From the iC Process Home page, select the ReactiR 45P instrument.
2. Enfer Service mode by clicking the service icon.

Figure 3-52 Service mode button on main iC Process window

3. Select Service from the left navigation frame. (The Service submenu only appears for
user IDs that have the Administrator or Technician authorization.)

4, Select Stability from the Service drop-down list.

5. Enter the following settings (in minutes):
Duration: 240

Interval: 1
6. Click Start Stability.
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7. Select the Large Values tab to observe the values during the test.

B rrs e Faca [l

] R A45P - 172,18, 146,231 :
i'ﬂi g PmactiR 45P - 172.18.148.231 : Sendca

Homa Lam Tem: aa/hibaaachnbd Danstione | $48 ininadsa | Enierval | 1 mle e LT G ity wiew Laal gt
1.'.1;-;;:‘-‘:'.' Trérca | Gagamto. | Sarphs | LIV vIkan
- ' Block Temp Instrument Humidi
— 39.41 0.10
Deg C Percent

18,558.00
Counts

r Intensity

1.84

Figure 3-53 Stability test—Large Values

8. Wait for test to complete and click View Last Report.

Stability Report

Start Time: 11/7/2011 4:28:52 PM End Time: 11/7/2011 8:29:55 PM
User; AM\fowler-2 Number Of Samples: 241

Instrument Serial Mumber: 56-78 Probe 5erial Number:

ReactlR™ 45P with MCT detector; DiComp (Diamond) probe (SN:) connected via AgX 1.5m Fiber-to-
Sentinel; Gain: 1 4 wavenumber resolution; Scans: 160: Interval 00:01:00; StartWN: 3000; EndWN; 650

[ Peak ‘A‘uferage mnimum | Maximum | Standard Deviation | Result
Peak profile at 1300 99.76 99.58 99.97 0.1099 Pass >= 98 and <= 102
Peak profile at 800  99.66 89.35 100 0.1582 Pass == 98 and <= 102

Figure 3-54 Stability report
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9. Record the Minimum and Maximum %T values for each peak in the appropriate
ServicePac document.

10. If the report does not show a ‘pass’ result, document the non-conformance in the
appropriate portion of the ServicePac document.

5. Perform IPA Validation/Calibration (if applicable)

The Instrument Performance Assurance (IPA) module is included with the Quality-Pac service
offerings (IPac Quality-Pac or EQPac Quality-Pac). If the IPA module is installed, as
described in section “6. Install IPA Opfion (if applicable)” on page 21, perform an IPA
validation and, if necessary, a calibration.

In iC Process, refer fo the “iC Process Software User Guide.”

Note:  User roles in iC Process—An Operafor can perform a validation,
however only an Administrator or Technical can perform the calibration
in iC Process.

Functional Test Overall Results

If all functional tests met the criteria to pass, mark the appropriate section of the ServicePac
document that indicates the ReactiR 45P system functions in accordance with METTLER
TOLEDO Test Specificatfions.

If any fest did not meet the criteria, each non-conformance must be documented in the
ServicePac document along with the action to resolve.

Acceptance Criteria

The ServicePac document requires approval signatures from the METTLER TOLEDO
AutoChem Field Service Engineer and your company’s responsible ReactiR 45P user.

Complete the signatures ion the appropriate ServicePac document. The ReactiR 45P warranty
and service contracts officially starf at this point.

Note:  Place the signed ServicePac document in a readily accessible location
for reference during system service or mainfenance.

In EQPac service installations, the package described on page 9, includes several
documents that require approval signatures from the METTLER TOLEDO Field Service Engineer
and your company’s responsible ReactiR 45P user.

Refer to the “ReactiR 45P Hardware Manual” for specifications, routine operations, care and
maintenance, froubleshooting, and best practices.
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Switching Control Software

Note:  Even though a ReactlR 45P instrument can be controlled by iC IR or iC
Process software, only one software system can control the
instrument at the same time.

iC Process is the primary control software for a ReactlR 45P instrument. However, iC IR
software can be used in the laboratory fo develop models and trends that transfer Critical
Control Parameters (CCP) from the laboratory to the production environment. Use the
procedures in this appendix to switch control between the two software systems, if
applicable.
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Switch from iC Process t0 iC IR

To switch control of the ReactlR 45P from iC Process software fo iC IR, it is necessary fo stop
the iC Process service and connect to the instrument through iC IR.

Follow the procedures to switch control to iC IR software.

Note:  You will need the IP address of the ReactiR 45P instrument to transfer control.
Refer to the iC Process Instrument Configuration page.

The following message appears in iC IR when you aftempt to control a ReactiR 45P
instrument currently under iC Process conirol. Leave this message open and proceed fo
Administrative fools to stop the iC Process Service.

& FTIR Instrument Initialization Failed

6 The interface to the FTIR instrument failed to initialize.

Pleaze werify that the instrument has power, is turned an
and iz connected to your computer. Click 'Connect” to zet
the inztrument connection settings.

I Fetmy H Cancel H Connect ]

1. Go to the Services for the iC Process control computer. (In Windows XP, the
location is Control Panel > Administrative Tools > Services.)

2. Select iC Process Service 4 .x.

3. Click Stop.

FBX]
File Action View Help

mEER @ E =0 =

% Services {Local)
iC Process Service 4.2 Mame Description Status e
48 HTTP 55L This servic...  Started
Stop the service %Human Interface D... Enables ge... B

Restart the service g "
a-iC Process Service 4.2 Started
%IMAF‘I CD-Burning ... Managés C...

%Indexing Service Indexes co... Started
£ [

| &

|

"\ Extended .-"{. Standard f
4. Refurn fo the open iC IR “FTIR Instrument Initialization Failed” message.
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Switch from iC Process to iC IR

5. Click Connect and enfer the instrument’s IP address in the URL field.

& Instrument Connection Z E| [z|

Ethernet Settings
URL: |17218.146.245 |

Ewxamples: 192.168.0.1, localhost, am.inz. asp.net

Initialize
Cancel

g. Click Test to ‘ping’ the instrument at the specified address.
h. Then, click Initialize to fake control of the instrument in iC IR.
6. Click Yes in the confirmation box.

Confirm Selected Instrument Change

Are wou sure you want ko change the selected instrument ko the ReactIR 2477

£ fes | I Mo ]
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Switch from IC IR to iC Process

If the ReactIR 45P is under the control of iC IR and you wanf fo change to control by iC
Process, follow the procedure below.

Note:  This instruction assumes the ReactiR 45P instrument has already been
added to iC Process and configured. Refer to the “iC Process Software
User Guide or the iC Process Instfallation Guide.”

1. Close the iC IR software application.

2. Go to the Services for the iC Process conirol computer. (In Windows XP, the location is
Control Panel > Administrative Tools > Services.)

3. Select iC Process Service 4 .X.

4. Click Start.

*%; Services

File  Action  Wiew Help

€« @ EFRR @E »

% Services (Local) 5, services (Local)
IC Frocess Senvics 4.2 fame Descripkion Skatus ~
@m*'ﬂr %Human Inkerface D... Enables ge... -
Proc o
%IMAPI CD-Burning ...  Manages C...
%Indexing SErvice Indexes co,,,  Started s
£ [ >

N‘-... Extended J.-{ Standard J.-"f

5. Proceed to your Web browser to connect to iC Process as a client.
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