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Introduction

ReactlR™ 247 is a dedicated industrial process monitoring system designed to operate
safely in the harsh plant environment, while monitoring critical reaction components in real
time using /7 s/fu, mid-infrared measurements. The main control system is a Web
application (iC Process) that monitors your chemistry continuously or in batch mode while
communicating critical reaction variables fo your Distributed Control System (DCS). The
remofe software (iC IR) enables users to connect to the ReactiR 247 base unit for viewing
real time, /n s/ifureaction monitoring information that can be used fo make process decisions
or fo establish future monitoring strafegies.

ReactlR 247 is equally compatible with a laborafory environment to monitor small-scale
reactions for better 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 site preparation, technical specifications, instrument
installation and operational checklists, general safety nofes, and care and maintenance
information. If you are viewing this document electronically, click any blue-colored link to go
to the relafed information and instructions.

Should you have questions that are not addressed in this document, please confact your
local METTLER TOLEDO office or our Customer Care Department using the information under
“Service and Technical Assistance” on page 9.

Related Documents

The following documents are included on the iC Process Documentation Portfolio:

m  “iC Process Software User Guide” (MK-PB-0074-AC) on how to use the iC Process Web
application software fo control the instrument and the iC Process task pane in iC IR
software fo create templates for process methods and to connect to the instrument for
batch or real-time analysis.

“iC Process Installation Guide” (MK-PB-0072-AC)

Quick Reference—1C Process for Operators” (MK-PB-0077-AC)
“ReactlR 247 Hardware Manual (MK-PB-0067-AC)—This document
“ReactiR 247 Safety Information”

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 7 of 98



1 m Introduction

General Policies

Symbols in this Manual

To help you recognize information, the following symbols appear throughout this manual.
Please pay particular aftention to 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.

Caution—Important information that tells you how to prevent damage
& to equipment or to avoid a situation that may cause minor injury.

Note: Information to which you should pay special attention.

General Policies

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

Installation Policy

Site preparation for the ReactiR 247 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 fo 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 ReactlR 247 sysftem into specific
applications. Such designs must be prepared and supervised by a certified and registfered
professional engineer in your organization.

Repair Policy

Page 8 of 98

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.

It is recommended that you retain the original packing materials in the event you need to
return the ReactlR 247. If factory service is required, your METTLER TOLEDO service engineer
will issue you a Return Material Authorization (RMA) form.

ReactlIR™ 247 Hardware Manual MK-PB-0067-AC Rev A



Introduction m 1

Software Upgrades

Computer Service Policy

If a computer is included as part of your ReactlR 247 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 to the instrument and office softfware are available for iCare
subscribers. When a new release or service pack is available, all iCare subscribers with @
valid subscription will be nofified via email so they can download the installer from the
AutoChem Community Web sife, hitps://community.autochem.mt.com. Access to 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 9.

Non-iCare subscribers may request a quote for an upgrade by contacting 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 9.

Service and Technical Assistance

METTLER TOLEDO has offices around the world. Confact the Mettler-Toledo AutoChem, Inc.
headquarters in the USA for fechnical support or service. To arrange for specific application
assistance from a METTLER TOLEDO Technology and Applications Consultant or for general
assistance, confact Meftler-Toledo AufoChem, Inc. through the toll-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 ReactiR™ 247 Hardware Manual Page 9 of 98
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Service and Technical Assistance
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Product Description

This chapter includes the following sections:

m  “Overview of the ReactiR 247 System” on page 11

W “ReactlR 247 System Components” on page 15

B “ReactiR 247 Sampling Technology Configurations” on page 17
B “ReactlR 247 Mounting Configurations” on page 18

B “ReactlR 247 Local Area Network (LAN) Connections” on page 20

Overview of the ReactiR 247 System

The ReactlR 247 is a unique process-hardened FTIR spectrometer designed to fit info nearly
any space. It requires only power and communication connectivity to monitor critical
reaction components in real time using /7 sifu, mid-infrared measurements. Capable of
tracking key reactants, products, by-products, and intermediates, the ReactiR 247 system
proves value in improving process efficiency and safety of liquid-based chemistry.

Figure 2-1 ReactIR 247—Base unit with K4 mirror conduit sampling technology

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 11 of 98



2 m Product Description

Overview of the ReactIR 247 System

The ReactiR 247 instrument is available for use in a normal location classification and in a
configuration compatible for hazardous locations such as kilo labs, pilot plants, production
facilities, and hydrogenation labs. Simplicity of design assures low cost of ownership without
a sacrifice in value.

Complementing the simple, yef robust ReactiR 247 instrument is the equally powerful and
easy-fo-use control software, iC Process. Visualize the progress of a batch or a continuous
process af a single glance. Integration with your DCS is standard Modbus/TCP.

Note:  Sensor sampling technology interfaces are sold separately.

ReactiR 247—Normal Location Classification (NL)

The ReactIR 247 NL system includes:

W Temperature stabilized DTGS defector

m  Communication via RJ45 ferminated Ethernet cable

B 100/240VAC 50/60Hz (specify country at fime of order)
[ ]

One Year System Warranty (Includes sampling technology purchased with system.)
System warranty ends one year after installafion or fifteen months after shipment.

Figure 2-2 Typical NL configuration

Page 12 of 98 ReactiR™ 247 Hardware Manual MK-PB-0067-AC Rev A



Product Description m 2

Overview of the ReactlR 247 System

ReactiR 247—Hazardous Area Location Classification (HL)

The ReactiR 247 HL system has two components—the base unit and the breakout box with
an electrical conduit connecting the two. There are two configurations of ReactiR 247 HL:

B HL—NRTL compatible with Class I / Div 1 in North America and Canada
B HL—ATEX compatible with Zone 1 in the European Community

The HL system includes:

m  Temperature stabilized DTGS defector
Communication via RJ45 terminated Ethernet cable
100/240VAC 50/60Hz (autoswitching base unit)

Hazardous area classification—~Potentially explosive gases, vapors, or dust present per
Class I/Division 1T and Zone 1.

One Year System Warranty (Includes sampling technology purchased with system.)
System warranty ends one year after installation or fifteen months after shipment.

ReactiR 247 HL—ATEX Configuration

Figure 2-3 Typical HL configuration (ATEX)

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 13 of 98



2 m Product Description

Overview of the ReactIR 247 System

ReactiR 247 HL—NRTL Configuration

Figure 2-4 Typical HL configuration (NRTL)

See “ReactIR 247 System Components” on page 15 for a description of the components. See
Chapter 3, “Safety” for safety-related components.

Page 14 of 98 ReactiR™ 247 Hardware Manual MK-PB-0067-AC Rev A



Product Description m 2

ReactlR 247 System Components

ReactiR 247 System Components

Components in a typical ReactiR 247 configuration include the base unit, jog assembly,
optical conduit, and Sentfinel. A breakout box is a separate component in the system for
hazardous location configurations.

Note:  There are no user-serviceable parts inside a ReactlR 247 base unit.

- 255 -

Figure 2-5 ReactIR 247 system base unit with direct optical conduit, jog assembly, and Sentinel

Table 2-1 ReactIR 247 base unit component descriptions

Component Description

1 ReactIR 247 base unit Primary component of the system containing electrical and
opfical devices

2 Direct Optical Conduit Optical hardware for directing and focusing infrared light.

3 Jog Assembly Optical hardware for directing infrared light

4 Clamp (3) Connectors for optical hardware

5 Sentinel Sampling technology hardware for sensing/detecting infrared

active chemical species

For specifications, please refer to Chapter 3, “Specifications” starting on page 21.

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 15 of 98



2 m Product Description

ReactlR 247 System Components

Power/Communication Breakout Box (HL only)

Software

Page 16 of 98

In hazardous area locations (HL), a breakout box (Figure 2-6) is required that houses power
and communications connections. An electrical conduit is provided with the breakout box fo
safely enclose power and communication cables between the ReactiR 247 and the breakout
box.

Figure 2-6 ReactIR 247 breakout box (power and communications)

For HL—ATEX locations, the breakout box includes a bulkhead communications connection.
For HL—NRTL locations, the breakout box communication connect is a pigtail with adapter.

The following iC software applications can confrol a ReactiR 247 instrument:

iC Process Software

iC Process is the Web-based application for the ReactiR 247 instrument that communicates
through your LAN for easy access by operators in the control room and process chemists at
their desk. The unique user inferface offers an immediate visual understanding of batch or
continuous reaction dynamics and any process upsets that may occur. Key information can
be sent to the Distributed Control System (DCS) via Modbus TCP/IP.

iC Process is the key link fo deliver the protocol developed in the laboratory into the kilo lab,
pilot plant, or production environment.

Key features include:

B Seamless pathway from lab to plant

m  Transfer methods developed in the lab to process methods

W Simple inferface for operators

ReactlIR™ 247 Hardware Manual MK-PB-0067-AC Rev A
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ReactlR 247 Sampling Technology Configurations

m  Data analysis for experts
W Standard inferface fo DCS

iC IR Software

The ReactlR 247 system is an automated product that uses Metiler-Toledo AutoChem, Inc.
proprietary software, iC IR, to provide infrared data collection and analysis possible without
the need for an expert. iC IR is the result of many years of evolution through valuable
customer feedback that offers powerful reaction analysis functions with an easy-to-use
graphical user interface. As a wizard-based application, iC IR guides a user through the
experience of collecting, analyzing, and visualizing data so important fo gaining real fime
insight into their chemistry. In essence, iC IR allows chemists fo focus on solving chemistry
problems instead of learning instrumentation and analysis procedures. Typically, iC IR is
used in a laboratory environment, but it can be used with a ReactiR 247 in a lab or as part
of a scale-up campaign.

Key features include:

Record /n sifu reaction spectra

Record pure component reference spectra

Real-time peak profiling

Real-time component analysis (ConcIRT LIVE)

Real-time solvent/water vapor subtraction

Linked Views (3D surface, 2D spectra, profile trends, event viewer)
Replay reaction dafa

Export data to Excel

Export graphs to Word

Compare results from multiple experiments

Manage libraries of reference spectra

Univariate and Multivariate Modeling (optional iC Quant add-on)

iC IR experiments can be saved as templates that an Administrafor imports into iC Process
software fo create process methods. Refer to the 1C Process Software User Guide.”

Note:  Although iC Process and iC IR can each be used fo control the ReactiR 247
instrument, only one software system can be in control at a time. Refer to
Appendix B on page 91 for instructions on how to change from one control
software fo the other.

ReactiR 247 Sampling Technology Configurations

In addition to normal location (NL) and hazardous location (HL) configuration components,
a ReactIR 247 system includes the following opfions for the optical assemblies required with
the sampling technology:

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 17 of 98



2 m Product Description

ReactIR 247 Mounting Configurations

“Direct Optical Conduit”
“K4 Conduit”

Direct Optical Conduit

ReactlR 247 connects directly fo your process chemistry with an optical conduit that receives
a Sentinel probe sampling technology.

¥ :' Py .EI ]
Figure 2-7 Direct optical conduit

K4 Conduit

ReactIR 247 connects to your process chemisiry through a K4 mirror conduit that receives a
Sentinel probe sampling technology.

Figure 2-8 K4 conduit

ReactiR 247 Mounting Configurations

The ReactIR 247 base unit is available with or without mounting options. For dimensions,
refer to “System Dimensions” on page 23.

Note:  Images in this section feature the K4 Mirror Conduit sampling fechnology.

Page 18 of 98 ReactiR™ 247 Hardware Manual MK-PB-0067-AC Rev A
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ReactlR 247 Mounting Configurations

Base Plate Mounting

The base plate mounting is designed for bench top configurations. The plate includes
sfabilizing feet.

Figure 2-9 Base plate mounting

Base Plate with Lab Jack Mounting

The base plate with lab jack mounting is designed for bench top configurations that require
height adjustments.

* Wi
Figure 2-10 Base plate with lab jack mounting

Base Plate with Rack Shelf Mounting

The rack shelf mounting option is designed fo be installed in a rack.

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 19 of 98



2 m Product Description
ReactlR 247 Local Area Network (LAN) Connections

ReactiR 247 Local Area Network (LAN) Connections

Communication can be via two types of media—Ethernet connection (NL) or fiber optics (HL
through power/communication breakout box).

iC Process Oparator PC (elient)
Windows 05
[ntermet Explorer

DCS Confral Systern

* (Broakou® Bax)
E_ ]

Reoet IR Instrurment
an the Plant Matwork
with an IP oddress

Plant Metwork
Router or Switch
TCPUP

Tachnician / Een'iI:ELuper (eliant)
Windows 05

Internet Explarer i Process Control Box (serven)

Windows 05
Windaws Firewall
* Breakou® Box for Hozordous Locotion Configuration ¢HL) ModBus

Figure 2-11 Communications diagram

Ethernet Communications (NL Configuration)

In a Normal Location (NL) configuration, the ReactlR 247 connects to a control computer via
Ethernet communication through your LAN. Specifications are in Table 3-7 on page 31. As
the customer, you are responsible for establishing connectivity fo the control computer by
plugging in the RJ45 connector on the power and communications cable info your LAN.

Fiber Optic Communications (HL Configurations)

In a Hazardous Location (HL) configuration, the ReactiR 247 connects through your LAN to
a confrol computer via fiber optic communication. The fiber optic originates af the breakout
box and terminates atf your LAN interface.

Note: If you want to communicate via Ethernet from the LAN fo your control
computer, you will need fo supply a device that converts fiber opfic to Ethernet.
You are responsible for establishing connectivity to the control computer.

Fiber optic cable specifications in Table 3-8 on page 31 describe the cable provided by
METTLER TOLEDO. The cable is typically used as a riser cable and is type OFNR. Datfa
communication networks commonly use duplex patch cables. The Duplex Fiber provides two
channels for fransmit and receive.

Page 20 of 98 ReactiR™ 247 Hardware Manual MK-PB-0067-AC Rev A



Specifications

This chapter provides specifications for the following ReactiR 247 components:
B “Materials of Construction” on page 21
B “ReactlR 247 System” on page 22

B “System Dimensions” on page 23

| “Utilities” on page 29

Specifications include those provided by METTLER TOLEDO and those that are your

responsibility as the end user.

Materials of Construction

All ReactiR 247 models have the materials of construction specified in Table 3-1. Refer to
“ReactlR 247 System Components” on page 15 as a visual aid to identify items below:

Table 3-1 ReactiR 247 Materials of Construction

Specification Details

Base Unit Enclosure

Painted aluminum

Optical Window

Tempered soda-lime float glass

Base Unit Seals

EPDM

Placard with Safety Markings

Stainless steel

Breakout Box
(Power and Communications)

Stainless steel

Jog assembly

Stainless steel, anodized aluminum, EPDM

Direct Optical Conduit

Stainless steel, anodized aluminum, ZnSe windows

Normal Area Electrical Conduit

Powder-coated steel

Hazardous Area Electrical Conduit

Flexible brass

Serial Number Label

316 SS

Base Plate Mount

Powder-coated steel

Lab Jack with Adapter Plate

Powder-coated steel

METTLER TOLEDO

ReactiR™ 247 Hardware Manual
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3 m Specifications

ReactlR 247 System

ReactiR 247 System

Weight

Page 22 of 98

Table 3-2 ReactiR 247 System Specifications

Specification Details

Power *
(autoswitching)

Base Unit (all systems):

H Voltage: 100-240 VAC

® Frequency: 50/60 Hz

m Current: 2A/1A

Breakout Box (HL only)

Breakout boxes are not autoswitching and ordered
as one of the following:

B 100 VAC, 2A, 50/60 Hz

B 240 VAC, 1A, 50/60 Hz

Operating Temperature Range **

0°C to 45°C (32°Ffo 115°F)

Temperature Code

T4—135°C (275°F), surface temperature

Protection Method

Flameproof and explosion-proof enclosures

Communications—NL

Ethernet

Communications—HL

Fiber optic, ST termination, Duplex mode

*An HL system requires a minimum capacity of 4 Amperes (base unit plus breakout box).

**This range allows the ReactiR 247 to maintain a constant femperature for producing
opfimal analytical measurements. Any environmental temperature outside the operating
temperature range may affect the precision or accuracy of the process measurements.

Below are the weights for the ReactiR 247 base unit with and without breakout box. Sampling
technology weights are listed separately.

Table 3-3 ReactiR 247 Weights

Item Kilograms TOTAL Pounds TOTAL
ReactIR 247 Base Unit 8.0 17.6
Base Plate Mounting 9.5 20.6
Base Plate Mounting with Lab Jack 11.0 23.6
Rack Shelf Mount 11.2 24.0
Breakout Box— 10.2 21.4
with electrical conduit (HL only)

ReactlIR™ 247 Hardware Manual

MK-PB-0067-AC Rev A



Specifications m 3

System Dimensions

Table 3-4 ReactlR 247 Sampling Technology Weights

Item (add to base unit weight) Kilograms Pounds
Jog Assembly 0.8 1.75
K4 Conduit 4.5 10.00
Direct Optical Conduit 1.2 2.65
Sentine|™ .5 1.00
40-Inch Probe 1.5 15.00

System Dimensions

The diagrams in this section show the dimensions of the ReactiR 247 base unit. Also
included are the dimensions for the breakout box required for the hazardous locations (HL).

ReactIR 247 (HL)

For customers that own ReactlR 247 (HL), refer to NL component dimensions and then add
the breakout box dimensions (Figure 3-2) Consider also that 10 feet of electrical conduit
connect the breakout box and the ReactiR 247 base unit.

B “ReactlR 247—Base Unit Dimensions (NL and HL)” on page 24
“Breakout Box Dimensions (HL—ATEX)” on page 25

“Breakout Box Dimensions (HL—NRTL)” on page 25

“ReactlR 247—Base Unit (NL or HL)—Direct Optical Conduit” on page 26
“ReactlR 247—Base Unit (NL or HL)—K4 Conduit” on page 26

ReactIR 247 (NL)

For customers that own ReactiR 247 NL, refer fo the base unit and sampling technology
drawings below. Mounting options only apply for NL configurations.

Base Unit

B “ReactlR 247—Base Unit Dimensions (NL and HL)” on page 24

B “ReactlR 247—Base Unit (NL or HL)—Direct Optical Conduit” on page 26
B “ReactlR 247—Base Unit (NL or HL)—K4 Conduit” on page 26

Base Unit with Base Plate

B “ReactiR 247—Base Unit (NL only) with Base Plate Mounting” on page 27

Base Unit with Lab Jack
B “ReactiR 247—Base Unit (NL only) with Lab Jack Mounting” on page 28

Base Unit with Rack Shelf
B “ReactlR 247—Base Unit (NL only) with Rack Shelf Mounting” on page 29
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System Dimensions

ReactiR 247—Base Unit Dimensions (NL and HL)

130.0bmm
[0.12]

95.25mm
[3.75]
175.26mm
[6.90]
144.78m
[6.70]
264.16mm 170.18mm
[10.40] [6.70]

S393.70mm
[16.60]

463.88mm
[17.20]

Figure 3-1 ReactlR 247 with Jog assembly (mm[inches])
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Breakout Box Dimensions (HL—ATEX)

0 292 00mm i
[11.50]

290.00mm
25.40mm [11.40]
[7.10]
213 00mm
(& 40]

150.00mm 328 O0mm
15 Gdl ! 47 anl
Figure 3-2 Breakout box dimensions: HL—ATEX (mm[inches])

Breakout Box Dimensions (HL—NRTL)

L 292 00mm [
[11.50]

2o 133.00mm
[7.10] [5.25]
213.00mm

[8 40]

1:50.00mm
[5.90]

328 G0mm
[12.80]

Figure 3-3 Breakout box dimensions: HL—NRTL (mm[inches]
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ReactiR 247—Base Unit (NL or HL)—Direct Optical Conduit

I§Tmm
=[5, 4] -

Figure 3-4 ReactIR 247 with Direct Optical Conduit (mm[inches])

ReactiR 247—Base Unit (NL or HL)—K4 Conduit

462 mm
[1&.2]

Figure 3-5 ReactiR 247 with K4 conduit (mm[inches])
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System Dimensions

ReactiR 247—Base Unit (NL only) with Base Plate Mounting

B 38mm

[£5.1] 23%mm
[10.21

=

6. 0] ———— [8.0] —

Figure 3-6 ReactlR 247—Base Plate Mounting (mm[inches])

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 27 of 98



3 m Specifications

System Dimensions

ReactiR 247—Base Unit (NL only) with Lab Jack Mounting

& 38mm
= [25.1]
58 72mm
[£3. 3]

=
[ 0%mim A06mm
=4 3] (6. 0] ———=

Figure 3-7 ReactiR 247—Base plate mounting and optional lab jack (mm[inches])
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ReactiR 247—Base Unit (NL only) with Rack Shelf Mounting

b 38mm 1
[25. 1] 320

1

S5 mm ‘ L 45Tmm |_| |
[ 3, 8w [18.0]

Figure 3-8 ReactiR 247—Rack shelf mounting (mm[inches])

Utilities
ReactlR 247 requires power and communications connections for operation, as described in

this section. If the K4 Conduit sampling fechnology will be used, a supply of instrument
quality qir is also required.

Electrical Power

Power requirements are determined by the area of intended use.

Normal Location (NL): Non-regulatory environment

Hazardous Location (HL): North America (HL—NRTL) or European Community (HL—ATEX)
Table 3-5 ReactiR 247—Power for Each Configuration

Configuration Voltage Frequency Current
NL or HL—NRTL 100-120 VAC 50/60Hz 2A
NL or HL—ATEX 200-240 VAC 50/60Hz 1A
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Notes: M Use a dedicated power line in accordance with the amperage values
outlined Table 3-5.
B METTLER TOLEDO recommends the installation of an AC line
conditioner.

In Normal Locations (NL)

In a normal location, simply use the appropriate country-specific power cord supplied with
the system to connect to an AC outlet.

In Hazardous Locations (HL)

In a hazardous location, the end user provides the necessary power connection fo the ReactiR
247 via a cerfified METTLER TOLEDO-supplied breakout box. METTLER TOLEDO-supplied
breakout boxes are provided with openings for customer power supply input.

Each breakout box comes with electrical and communication conduits for safe use in the
hazardous area compatible with the ReactiR 247.

Caution—All breakout box connections must be made according to
& local and national standards for hazardous areas.

Sampling Technology and Conduit Purge

Page 30 of 98

The K4 conduit sampling technology requires a supply of instrument quality purge air fo
assure maximum infrared measurement performance. See Figure 4-19 on page 44 for a
diagram of suggested items to supply purge air to the sampling technology in a ReactiR 247.

Table 3-6 Sampling Technology Air Purge Specifications

Specification Details

Inlet Pressure Range Minimum of bpsi (0.34bar) fo a
Maximum of 10psi (0.7bar)

Minimum Flow (during rapid exchange) | 0.5¢fm (14LPM) to 1cfm (28LPM)

Dryness —100°F (=73°C) dew point
CO, Free (for specific applications) Less than 1 PPM

Filtered Air Minimum Particle Size 5 microns

Fitting Connection 1/4-inch (6.35 mm) hose barb,

quick-connect fitting
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Communications

ReactlR 247 communicates through your Local Area Network (LAN) to a conirol computer
that has the iC Process Web application. Users with access to the LAN and server connected
to the ReactlR 247 are then able fo implement a reaction monitoring strategy and view the
oufcome in real time.

Table 3-7 describes the NL Ethernet cable and Table 3-8 describes the HL fiber optic cable.
The fiber optic cable can be purchased from METTLER TOLEDO.

Table 3-7 ReactiR 247-to-LAN Cable Specifications (NL)

Specification Details (Ethernet)

Connectors (2) | RJ45

Diameter Ethernet cable connectors in the zip cord are 3mm or 0.1 Tinches.

Length 10 feet

Table 3-8 ReactIR 247-to-LAN Cable Specifications (HL)

Specification Details (Fiber Optic)

Connectors (2) | Type—ST

Fiber Optic PVC type OFNR (Opfical Fiber, Nonconductive, Riser)

Jacket Material | syorage: -40 to +70°C
Operating: -20 fo +70°C

Fiber Optic ® 62.5 um fiber core, 125 um cladding
Conductor B Graded index multimode duplex opfical fiber
Material
Bend Radius ® 4.3 cm loaded
(Minimum) m 2.8 cm unloaded

m Crush resistance = 200 N/cm

Control Computer

The ReactlR 247 communicates via TCP/IP to a control computer on your LAN that runs iC
Process Web application software.The control computer operates as a server so
authenticated users can access as a client. A specific ReactiR 247 instrument is identified as
a ‘slave” with an IP address. A user opens a Windows Explorer window and specifies the iC
Process server.

iC IR users can view and analyze ReactiR 247 bafch and continuous process data through
the iC IR "Process’ task pane.
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Control Computer Specifications

B The iC Process control computer must have the minimum system requirements specified
in the “iC Process Installation Guide.”

B The PC that runs the iC IR soffware must meet the system requirements specified in the
“iC IR Installation Guide.”

See “8. Establish Software Communications” on page 51 for installation information.
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Installation

This chapter provides procedures on how to install or reinstall a ReactiR 247 system. An
Installation Qualification (1Q) checklist is provided for basic installations. Installations in
regulafory environments can follow expanded installation validations, as noted below.

Note: EQPac for Regulatory Environments—For insfallation in hazardous area
locations under regulatory control or for advanced validation, use the
METTLER TOLEDO Equipment Qualification Package (EQPac, QA-VL-0011-
AC, P/N:14696522). This service package, sold separately, provides
comprehensive defails to meet the requirements for installing ReactiR 247
in a Class I/Division T (NRTL) or Zone 1 (ATEX) environment.

Installation information is organized in the following sections:
W “Site Preparation” on page 33

m  “Installation Overview” on page 34

B “Installation Instructions” on page 37

B “Next Steps” on page 53

Basic installation includes site preparation performed by the end user and installation
performed by a METTLER TOLEDO Field Service Engineer.

Site Preparation
Prior to permanent or temporary installation of a ReactiR 247 system, the end user must
ensure that the following items are ready according to specifications in Chapter 3:

W Electrical supply

B Air supply (for K4 sampling technology only)
® AN connection

®  Area and Mounting Preparation

Pre-Installation Checklist

To facilitate installation and operational testing af the time of installation, please make a copy
of the “Pre-Installation Checklist” on page 84. AMETTLER TOLEDO Field Service Engineer will
install the ReactlR 247 system after verifying that site preparation is complefe.

The checklist refers to specifications in Chapfer 4.
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Installation Overview

The installation process differs depending on whether you are insfalling ReactiR 247 in a
normal location (NL) or a hazardous location (HL). In both types of installation, do not
unpack the system until a METTLER TOLEDO Technology and Applications Consultant (TAC)
or Field Service Engineer (FSE) is on site.

Installing ReactiR 247 in a Normal Location

AMETTLER TOLEDO AutoChem Field Service Engineer will go through the ReactiR 247 system
Installation Qualification (1Q) checklist (page 85) 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 checklist covers all aspects of
the final stages of system installation.

Typical NL Configuration

—————»- 100 or 240 VAC
Power RS

Communications

| TCP/IP i Process
i == control computer
S — E {server]
; = or
z iC IR controd
computer

Flant Me
Fouter or Switch

Sampling technology
(K4 Sentinel) =

Alr
Supply

Figure 4-1 Typical NL configuration
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Installing ReactiR 247 in a Hazardous Location

A METTLER TOLEDO AutoChem Field Service Engineer will go through the ReactIR 247 system
Installation Qualification (1Q) checklist (page 85) 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 checklist covers all aspects of
the final stages of system installation.

For a hazardous area insfallation, METTLER TOLEDO offers a special Equipment Qualification
Package (EQPac) service, as noted on page 33. For the exact area classification of the
ReactlR 247, refer to the "ReactlR 247 Safety Information" provided with the instrument.

The diagrams below show typical HL configurations. The breakout box and electrical conduit
to the ReactR 247 instrument differ slightly between the NRTL and ATEX configurations.

® |n afypical HL—NRTL configuration (Figure 4-2), the breakout box has a pigtail
connection for communications and the electrical conduit from the breakout box fo the
ReactlR 247 instrument is in three sections with sealed adapters.

Typical HL—NRTL Configuration

Communications =———

Pawer ReactIR 247
Breakout box

Power
(Mains)
100 VAT

Plant Metwork
Router or Switch
TCA\IP

iC Process
control computer
{server)
ar
iC IR controd
computer

Sampling technology
(K4 Sentinel)

Figure 4-2 Typical HL—NRTL configuration
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®  |n atypical HL—ATEX configuration (Figure 4-3), the breakout box has a bulkhead with
a fiber optic connection for communications and the electrical conduit from the breakout
box fo the ReactlR 247 instrument is in one section.

Typical HL—ATEX Configuration

Communications —— ReactlR 247
Power Breakout box

Plant Metwork
Router ar Switch
TCRIP

iC Process
control computer
(server)
ar
IC IR control
computer

—_—

Figure 4-3 Typical HL—ATEX configuration

Acceptance Criteria

In the absence of an EQPac service installation, the "ReactiR 247 Installation Qualification
(1Q)" requires approval signatures from the METTLER TOLEDO Field Service Engineer and
your Company Project Leader after completion of the checklist procedures.

Note:  Place the signed Installation Qualification checklist in a readily
accessible location for reference during system service or maintenance.

In EQPac service installations, the package described on page 33, includes several
documents that require approval signatures from the METTLER TOLEDO Field Service Engineer
and your Company Project Leader.
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Installation Instructions

f If the equipment is used in @ manner not specified by the manufacturer,

the protection provided by the equipment may be impaired.

Below are the basic steps to install the ReactiR 247.

“1. Mount the ReactlR 247 Instrument” on page 37

. Make Earth Ground Connection” on page 41

. Connect Power to the ReactIR 247 Instrument” on page 42

. Connect Communications from ReactIR 247 to Your LAN” on page 44

. Connect Sampling Technology to ReactiR 247 on page 47

. Establish the Sampling Technology Conduit Purge (if applicable)” on page 49
. Integrate Sampling Technology fo a Process Stream” on page 50

® N oA WN

. Establish Software Communications” on page 51

1. Mount the ReactiR 247 Instrument

The ReactIR 247 has four threaded 1/4-20 UNC-2B holes available for mounting. Figure 4-4
shows the location and dimensions of the mounting holes, which are on the reverse side of
the serial number placard.

1.750

[=—.875—

? & D
.aé?s
1750 A
@ 85

Figure 4-4 base unit mounting holes
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METTLER TOLEDO offers a base plate that may be used to secure the instrument, using the
mounting holes. Alternatively the end users may supply their own mounting hardware.

Mount the ReactiR 247 instrument as specified below.

Base Unit Mounting:

Figure 4-4: “ReactlR 247—-Base Unit Mounting” on page 38

Base Unit with Base Plate Mounting:

Figure 4-6: “ReactlR 247—Base Plate Mounting” on page 39.

Base Unit with Lab Jack Mounting:

Figure 4-6: “ReactlR 247—Base Plate with Opfional Lab Jack Mounting” on page 40.
Base Unit with Rack Shelf Mounting (Mobile or Fixed)

“ReactlR 247—Base Plafe with Optional Rack Shelf Mounting” on page 40

ReactiR 247—Base Unit Mounting

1.750

[ .875—=

I & D
875
1.750 “|—
D

Figure 4-5 ReactlR 247—Mounting holes

1. Identify a location and mounting hardware fo secure the ReactiR 247 base unit.
2. Use Figure 4-5 to design your mounting hardware.
3. Ensure that the ReactlR 247 base unit is mounted securely.

e The mounting device must hold the weight of the unit and all accessories that will
be added. Refer to “Weight” on page 22 for the unit and accessory weights.
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Installation Instructions

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

Note:  The METTLER TOLEDO base plate (page 38), lab jack (page 40), and
rack shelf mountings (page 40) use vibration isolafors. If you use your
own mounting hardware, vibration isolafors are required fo minimize
the potential of inaccurate analytical measurements in an environment
with equipment that causes vibration of the ReactiR 247 base unit.

ReactlR 247—Base Plate Mounting

Figure 4-6 Mounting holes (base plate mount)

1. Identify a location to mount your base unit with base plate.
2. Mount the base unit on the base plafe. Refer to Figure 4-6.
3. Place the base unit and base plafe assembly in your area of infended use.
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ReactiR 247—Base Plate with Optional Lab Jack Mounting

Figure 4-7 Mounting holes (base plate with lab jack mount)

1. Identify a location to mount your base unit with base plate with lab jack.

2. Mounf the base unit on the base plate adapfer in the same manner shown in Figure
4-6.

3. Mount the base plate adapter on the lab jack, using four (4) bolts provided. Figure 4-7
calls out two of the four bolt holes.

4. Place the base unit with lab jack assembly (Figure 4-7) in your area of infended use.

ReactiR 247—Base Plate with Optional Rack Shelf Mounting

1. Identify a location to mount your base unit rack shelf assembly.
2. Mount the base unit on your rack shelf.
3. Place the base unit and rack shelf assembly in your area of infended use.
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2. Make Earth Ground Connection

Figure 4-8 ReactiR 247 with earth ground connection

Note:  The ground strap is customer-provided.
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3. Connect Power to the ReactIR 247 Instrument

Ensure that your power supply meets the specifications under "Electrical Power" starting on
page 29. Hazardous area connection instructions begin on page 43.

In Normal Locations (NL)

Figure 4-1 on page 34 shows a system diagram of the connections in a typical NL
configuration. For normal locations, connect the country-specific power terminated line cord
fo an AC outlet.

Communications (Ethernet)

Figure 4-9 ReactiR 247—Power and communications cable (Normal location)
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In Hazardous Locations (HL)

For hazardous locations, a breakout box certified for the zone of installation is required. (For
system dimensions, refer fo page 23.)

| Power INFUT '

Figure 4-10 Power supply connection to breakout box

power fo the ReactlR 247 must be made using an appropriately
approved and suitably rafed cable gland or conduit fitting in
accordance with country and local electrical codes.

f Caution—External power connection to the breakout box providing

1. Open the breakout box and connect external power.
Refer fo Figure 4-11 and connect the power input according fo Table 4-1.

Table 4-1 Terminal Block Wiring

3 Brown Line 1

2 Blue Neutral

1 Yellow/Green Earth/Ground
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o
Terminal Block

Figure 4-11 Power connection inside breakout box

2. Close the breakout box.

Note:  During installation, your METTLER TOLEDO Field Service Engineer will
open the box and make the power and communication connections to
the instrument (brown and blue wiring on the right side of Figure 4-11.)

4. Connect Communications from ReactiR 247 to Your LAN

The ReactIR 247 can be connected fo your communications network in one of the following
ways:

W Ethernet cable directly from the ReactiR 247 NL base unit—Normal Location (NL)
configuration only

W Fiber Optic cable from the ReactiR 247 HL Power/Communications Breakout box—
Separate connection instructions for HL—NRTL and HL—ATEX.

Caution—External communications connection fo your
communications network must be made using appropriately approved
and suifably rated connectors, swifches, media convertfers, and cables

in accordance with local and national standards for the zone of
installation.
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In Normal Location

In a ReactlR 247 NL configuration, plug the Ethernet cable (Figure 4-9) from the base unit
into your LAN router.

Figure 4-12 ReactIR 247 power and Ethernet communications cable to LAN router

In Hazardous Location

1. Connect Fiber Optic cable fo the T00base ST communications output connector
on the ReactlR 247 breakout box, as applicable for the HL—ATEX or HL—NRTL
configuration.

e HL—ATEX configuration: Connect the fiber optic cable to the power/
communication bulkhead on the breakout box (Figure 4-13).

Fiber Optic Connector  jgesseee d '

Breakout Box
with Power/Communications Connections

- :!ﬂ. - .---': _T-I__.-:" F— e

Figure 4-13 Fiber optic ST connector on HL—ATEX breakout box
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e HL—NRTL configuration: Connect the fiber optic cable to the pigtail coupler.

Figure 4-14 Fiber optic ST connector on HL—NRTL breakout box

2. Connect the other end fo your Local Area Network (LAN).

Note:  An end-user-supplied device capable of converting the communications
media from fiber opfic to Ethernet is required if the LAN connection only
accepts Ethernet.
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5. Connect Sampling Technology to ReactiR 247

Follow the procedure below for the type of sampling technology configuration to be used.

Direct Optical Conduit Configuration

In a direct configuration, the order of installafion is (1) Base unit, (2) Conduit, (3) Jog
Assembly, and (4) Sentinel.

Figure 4-15 Direct Optical Conduit components, before installation

1. Start with the base unit orienfed so the Sample Interface Module (SIM) flange has
adequate room for the three sampling technology components.

Figure 4-16 Direct Optical Conduit—Four installation steps
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Using the clamp provided, aftach the Direct Optical Conduit to the SIM flange.
Attach the Jog Assembly fo the conduit.

Attach the Sentinel to the Jog Assembly.

Check that each clamp is secure.

L ol

K4 Conduit Configuration

In a K4 configuration, the order of installation is (1) Base unit, (2) Jog Assembly, (3) K4
conduit, (4) Stand-off, and (5) Sentinel.

1. Start with the base unit orienfed so the Sample Interface Module (SIM) flange has
adequate room for the sampling technology components.

3]

: ;: Keyed Hole

Figure 4-18 Jog Assembly

Page 48 of 98 ReactiR™ 247 Hardware Manual MK-PB-0067-AC Rev A



Installation m 4

Installation Instructions

Attach the K4 conduit fo the Jog Assembly.
Attach the K4 stand-off.

Attach the Sentinel to the stand-off.

Check that each clamp is secure.

o g s w

6. Establish the Sampling Technology Conduit Purge (if applicable)
If you are using a K4 Mirror conduit or Straight conduit sampling technology:

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

2. Attach the METTLER TOLEDO-supplied fitting fo the sampling technology as shown in
the Figure 4-19.

r Customer-Installed Items — — Sampling Technology
: 1

il i

Air Supply
OMIOFF Valve

QiliParticulate Trap

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

Pressure Regulator [He 'R

MT-supplied Fitting:

Tygon tubing, quick connect

Figure 4-19 Purge-to-sampling technology flow diagram

3. Ensure that all sampling fechnology clamps are fight.

4. \Verify that a purge supply of 5—-10psi at a minimum flow rate of 0.5CFM (T14L/min) is
applied to the sampling technology conduit.

f Caution—Above 40 PSI (2.75 bar), damage can occur to the sampling

technology.
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7. Integrate Sampling Technology to a Process Stream

When the sampling technology interfaces to the process stream using a Sentinel or a cross
specially designed by METTLER TOLEDO for your application, fighten the bolts according to
the required torque specifications. Refer to Figure 4-20.

Note: If the instfallafion uses a probe rather than a Sentfinel, skip this procedure.

1. Using a torque wrench, tighten the bolts of the Sentinel to two torque values.
a. First, fighten each bolt, sequentially, to 40 in/Ibs.
b. Then, return fo bolt #1 and tighten each bolt fo 60-75 in/Ibs.

2. Tighten the bolfs in the numerical sequence illusirated in Figure 4-20 (for a Sentinel).
1 I

TORQUE SPECIFICATIONS REMAIN THE SAVE.
P i ._/1.:_: T : J
£ — 'E— —
—
I SEAL

Nk
10-32 X .TESHCS A
ary (&) A

o e s N SENTINEL
MANMUFACTURER # NAS1AGINI=12 L] 1
5 | TIGHTEN BOLTS IN A NUVERICAL SEQUENCE AS
=8 ILLUSTRATED FIRST TO 40 INLES AND THEN TO
o 60-75 IN/LBS
/ © =3
O ==\ —_— —
SENTINEL (L2 Y
3@l e H—4

Wel, e/

N @"-"‘_;\i-"@ .

0 A DATE: 10/07/02

7 — 6 TITLE: BOLT TORQUE SPECIFICATION
2 DRAMNG NUMBER: DP0O376BM.VLM

Figure 4-20 Bolt torque specifications for a streamline, Sentinel, or cross special

Apply the same forque specifications used for the Senfinel to the following situations:

W A Streamline uses eight bolts of the same size (10-32 x 0.75 SHCS). Since the bolts are

the same size and there are eight of them, apply the same torque specification that was
used on the Sentfinel.

For installation of a Sentinel in a cross special, apply the same torque specifications
described for the Streamline.
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8. Establish Software Communications

The ReactIR 247 system uses your network communications for data input and output
between the instrument and the iC Process software. This link then allows connectivity fo the
PC workstations and Distributed Control Systems of your organization.

Notes: M iC Process software—Establishing and mainfaining iC Process
communications is the responsibility of your IT department or other
responsible party with qualifications. METTLER TOLEDO will assist
your human resource in the process.

B iC IR software—A ReactlR 247 instrument can also be controlled
by iC IR software in a laboratory environment. However, this manual
concenirates on communication with iC Process software.

IMPORTANT: A ReactlR 247 instrument can only be controlled by
one software system atf the same time. Refer fo “Switching Control
Software” on page 91 for details.

The software installation process is described in the “iC Process 4.x Installation Guide.”
Software installation involves the following phases:

“1. Install iC Process Web Application” on page 51

2. Verify User Security Setup by Your IT Department” on page 51

“3. Access iC Process through a Client and Add the Instrument” on page 52

“4 . Install iC IR Software and the ‘Process’ Task Pane” on page 52

“5. Communicate to iC Process Software” on page 52

“6. Communicate to ReactiR 247 iC IR “Process” Task Pane” on page 53

1. Install iC Process Web Application

The confrol machine for the ReactiR 247 instrument runs the iC Process Web application
software fo control 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 department so you can access
the software.

2. 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 department. Access 1o iC Process is based on your network login ID. Depending
on the setup, you may or may not have to log on.
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3. 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 depariment).

2. Add the ReactiR 247 instrument and record the instrument IP Address (requires
Administrator or Technician user role).

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

iC IR software experiments created for ReactlR 247 instruments are saved as a template as
the first step in creating a method for iC Process baich or continuous processing. In addition,
a Process fask pane in the iC IR Toolbox enables remofe users fo connect fo the ReactiR 247
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 4.2 (or higher) Installation Guide. “The PC must the specifications in the
installation guide.

2. OntheiC IR software installation CD or in the iC IR installation folder, locate the
Production subfolder and select InstallPat.CMD fo install the ReactR 247 fask pane
components.

Note: If the operating system is Windows 7 or the Windows Server 2008, you
must run this command as an administrafor (see the “iC Process 4.2
Installation Guide” or “iC Process Software User Guide” for details.)

3. Startthe iC IR software and verify the Process task pane appears in the iC IR Toolbox on
the right side of the main window.

5. Communicate to iC Process Software

After power and communication has been connected to the ReactiR 247 instrument, the next
sfep is fo communicate with the ReactiR 247 through the iC Process Web application and
connect fo the iC IR software through the Process task pane.

1. Apply power fo the ReactlR 247 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
computer.

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

Technician adds and configures a ReactlR 247 instrument. As part of the configuration,
an Administrator or Technician records the IP address of the ReactiR 247 instrument.
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Next Steps

6. Communicate to ReactiR 247 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 dafa or import archive files from iC IR
for post-processing analysis.

Note:  Before ReactiR 247 instrument can monifor a bafch or confinuous
process, an Administrator must create a method based on a template
imported from iC IR. Refer to the “iC Process Software User Guide” for
detailed instructions on creating a method, the options to consider when
creafing an iC IR templafe, and how to export the femplate.

Refer to the “iC Process Installation Guide” and the “iC Process Software User Guide” for
complete instructions on how to install the “Process” fask pane in iC IR and connect to a
ReactlR 247instrument. Below are the overall steps fo connect fo the ReactiR 247 through iC
IR software “Process” task pane.

1. Start 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 to 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 “Pre-Installation Checklist” on page 84.

4. Click Connect.

5. Inthe Instrument box, select the specific ReactiR 247 instrument that you want to work
with.

Next Steps

At this point, the ReactiR 247 installation is complefed. The next step is fo perform operational
and functional tests by following the procedures in Chapter 5, “Operation.”
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Operation

This chapter provides instruction on how to test the ReactiR 247 installation by the following
operational procedures:

B “Preparing for ReactiR 247 Operational Tests” on page 55

W “Starting the ReactIR 247 System” on page 57

m  “Conducting Operational Tests Using iC Process” on page 59
B “Conducting Operational Tests Using iC IR” on page 67

B “Next Steps” on page 78

Operational tests can also be performed periodically, according fo your standard operating
procedure.

To facilitate rapid completion of operation festing at the fime of installation, use a copy of the
“ReactlR 247 Operational Qualification (0Q)” on page 86. If the installation is under EQPac
service, see note below.

Note:  EQPac for Regulatory Environments—For installation in hazardous area
locations under regulatory control or for advanced validation, use the
METTLER TOLEDO Equipment Qualification Package (EQPac, QA-VL-0011-
AC, P/N:14696522). This service package, sold separately, provides
comprehensive defails to meet the requirements for installing ReactiR 247
in a Class I/Division T (NRTL) or Zone 1 (ATEX) environment.

If the equipment is used in @ manner not specified by the manufacturer,
A the protection provided by the equipment may be impaired.

Preparing for ReactiR 247 Operational Tests

Upon completion of the system installation, a METTLER TOLEDO AutoChem Field Service
Engineer will go through the “ReactiR 247 Operational Qualification (0Q)” (form is on
page 86) or the EQPac expanded service for operational qualification.

Note:  Please follow the test procedures completely to ensure the correct
results.
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Preparing for ReactiR 247 Operational Tests

Acceptance Criteria

Definitions

Page 56 of 98

In the absence of EQPac service qualification, the “ReactIR 247 Operational Qualification
(0Q)” (see form on page 86) requires approval signatures from the METTLER TOLEDO
AutoChem Field Service Engineer and your Company Project Leader affer complefion of the
checklist procedures. The ReactiR 247 warranty and service coniracts officially start af this
point.

Note:  Place the signed Operational Qualification checklist in a readily
accessible location for reference during system service or maintenance.

In EQPac service installations, the package described on page 55, includes several
documents that require approval signatures from the METTLER TOLEDO Field Service Engineer
and your Company Project Leader.

The operational checks use the following terminology:

Administrator role is a system administrafor access level with permissions to add and
configure instruments and define and approve process methods.

Operator role is a user access to start/stop or pause/resume a bafch or continuous process
affer selecting an approved method. An operator can view the status of the ReactiR 247 and
process variables, but may nof alter these.

Technician role is a user access to all the actions that an Administrafor can perform
regarding an instrument, with no access fo create or approve methods. Technicians can
access the Service submenu fo perform Contrast, Stability, and Performance fests for an
instrument.

iC Process is the Web application software on a control computer that enables a user fo
monitor real-fime process chemistry and review the status of the diagnostics and process
variables on the ReactlR 247.

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

Sampling Technology is the type of sensor and conduit combination placed on the system
(see “ReactiR 247 Sampling Technology Configurations” on page 17).

Signal-to-Noise Ratio (SNR) is a measure of ReactlR 247 base unit performance. This value
represents a specific method of measurement atf METTLER TOLEDO that historically defines
performance according to the original design specification.

Acetone Peak Height (Acetone Absorbance) is another measure of ReactiR 247
performance. This value indicafes sensor infegrity in the Senfinel probe by measuring the
absorbance of neat acetone with your sampling technology.
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Starting the ReactlR 247 System

Acetone-to-Noise Ratio (ANR) is a holistic measurement of ReactiR 247 performance
through a calculation using Signal-fo-Noise and Acetone Peak Height. Knowing the energy
throughput of the system (Signal-to-Noise) and sensor path length (Acetone Peak Height),
we can calculate a value that best represents the performance across all ReactiR 247 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 detection limit of the ReactlR 247. You can purchase a variety of sampling technologies
for attaining an ANR that fits the concentration levels fo monitor in your chemistry.

Preparing the ReactIR 247 Instrument

ReactlR 247 can operate using iC IR software in a laborafory environment or iC Process
combined with iC IR in a campaign or production environment. Insfructions for checking
operation are separated, based on which software you are using to control the instrument.

“Conducting Operational Tests Using iC Process” on page 59

“Conducting Operational Tests Using iC IR” on page 67

Note: If you plan to run operational tests using the software that is not
currently controlling the ReactIR 247 instrument, you must change the
control fo the software of choice. See instructions under “Switching
Control Software” on page 91.

Starting the ReactIR 247 System

1. Ensure the Installation Qualification checklist (page 85) or the EQPac expanded
qualification is complete.

2. \Verify that air is supplied to sampling technology, if applicable.
3. Apply power fo the ReactlR 247 instrument.

Note:  Allow four (4) hours for the insirument electronics to warm up before
taking critical measurements.

4. Turn on the remote computer and start the iC Process software.

5. \Verify thaf the Power LED (indicafor 1 in Figure 5-1) on the front of the instrument is lit
and the color is green.

e Solid amber—Instrument is powered on, without network communication
e Solid green—Instrument is powered on, with network communication established

6. \Verify the Scan light is blinking and the Fault light is NOT illuminated, indicating all
functions are operational.
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ReactIR 247 LED Indicators

Three LED indicators on the face of the ReactiR 247 instrument communicate the state of the
instrument as if relates to power/communication, scanning, and faults. Frequent check of
these indicators enables recognition of instrument conditions that may require attention fo
assure measurement accuracy (see Figure 5-1). A fully functional instrument will yield solid
green Power/TCIP and blinking green Scan indicators, with no illumination of the Fault
indicator.

Blinking

Figure 5-1 ReactIR 247 LED Indicators (fully functional state)

Table 5-1 ReactiR 247 LED Indicators

LED State Description
OFF ReactlR 247 is without power.
o Amber—aBlinking Ethern_et interface active using factory defaults; connection not
o (b00ms ON-500ms OFF) | established.
1 g Amber—Solid System on, but no network module found.
E Green—-Blinking Ethernet interface active; connection not established.
(500ms ON-500ms OFF)
Green—Solid Network link (Ethernet) established.
Amber System not scanning
2 g Green—Blinking System is ready fo scan, buf in idle mode befween scans.
Green—Solid System is scanning and sending data to software application.
OFF No faults and system is communicating with software
3 - application.
E’=: Amber—Solid No communication with softfware application.
Red—Solid System fault of one or more hardware components.

LED states that are highlighted in Table 5-1, above, indicafe a fully operational system.
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Conducting Operational Tests Using iC Process

Conducting Operational Tests Using iC Process

If the ReactIR 247 is solely controlled by iC Process software, use the procedures in this
section. IfiC IR is the control software, follow the instructions under “Conducting Operational
Tests Using iC IR” on page 67.

Perform operational tests in the following sequence:
“1. Check Alignment” on page 59
2. Check System Performance” on page 61

3. Check System Stability” on page 65

1. Check Alignment

Note: If you use iC IR to control the ReactiR 247 instrument and you want to
run the operational tests using iC Process, an Administrator must change
control of the instrument (see instructions on page 94).

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

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

Figure 5-2 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,

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 59 of 98



5 m Operation

Conducting Operational Tests Using iC Process

5. Click Start Contrast. Contrast, Peak Height, and Peak Location values appear as the
test proceeds.
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Figure 5-3 Contrast, peak height, and peak location in iC Process
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Conducting Operational Tests Using iC Process

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

8 Irstrument Sardcn Tage - &8 | i v Papre Safety s Took e df-
Ic w ReactlR 247 service
Process
trast = | |  Stop Test
Home
ReactIR 247 Contrast: 115.18 Peak Helght: 22537 Peak Location: 691
Cunﬁgumt'im Test: Contrast Test Sample Countr 291 Run Status: Running  Start Time: 5F16/2011 3:02:03 PH
Mathods

Samples | Lerge Walu=s

Servics r PeakHeight r PeakLocation
22,536.86 691.00
Counts Counts
m Contrast r Intensity
| 11518 1.34
METTLER TOLEDO - __I—B

Figure 5-4 Contrast Test—Large Values

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

8. Record peak height and contrast test values in Operational Qualification form
(page 86) or appropriate EQPac section.

2. Check System Performance

Note: If you use iC IR fo conirol the ReactlR 247 instrument and you wanf fo
run the operational fests using iC Process, an Administrator must change
control of the instrument (see instructions on page 94).

ReactIR 247 system performance is a combination of the following tests (see definitions on
page 56):

W “Signal-to-Noise Ratio (SNR)” on page 70

W “Acefone Peak Height” on page 73

B “Acetone-to-Noise Ratio (ANR)” on page 65
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Conducting Operational Tests Using iC Process

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.

o plly pll

Figure 5-5 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.
The Performance Test shows sample spectrum.
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Figure 5-6 Signal-to-Noise Ratio (SNR) sample spectrum
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8. \Wait for fest fo complete.
9. Click the Large Values fab and check the resulfs.
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Figure 5-7 Signal-to-Noise Ratio (SNR)—Large Values

10. Record instrument Average Signal-to-Noise (SNR) performance fest value in
Operational Qualification form (page 86) or appropriate section in EQPac.

11. If the Average SNR is greater than the factory specification in Table 5-2, mark the SNR
check box on the “ReactIR 247 Operational Qualification (0Q)” (page 86), and
proceed to Acetone Peak Height test.

Table 5-2 Signal-to-Noise (SNR) Factory Specifications

Sampling Technology Factory Specification—

Average SNR Greater Than:

DiComp 25mm (1”) K4 2500
DiComp 25mm (1*) Direct Opfical Conduit 2500
DiComp 102cm (40") Sentinel Direct Optical Conduit 2500
SiComp 102cm (40") Sentinel Direct Optical Conduit 2500
SiComp 25mm (1”) K4 2500
SiComp 25mm (1) Direct Optical Conduit 2500
Special See Factory Test Records
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Acetone Peak Height

The Acetone Peak Height fest checks sampling technology performance by measuring the
peak height with acetone on the sensor. After the SNR test completes, the software prompts
you to add acefone for the absorbance test.

1. Place acetone on the sampling fechnology sensor after the “Add acetone fo vessel and
then acknowledge this message.”

2. Click OK and allow test to complete.

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

3. Click View Last Report.

Performance Report
Start Time: 5/17/2011 9:42:02 AM End Time: 5/17/2011 10:18:45 AM

User: AM\vanorder-1
Instrument Serial Number: 631 Probe Serial Number:

ReactIR™ 247 with DTG5 detector; DiComp (Diamond) probe (5M:) connected via K4 Sentinel; Gain: 232;
4 wavenumber resolution; Scans: 132; StartWN: 4000; EndWN: 850

Signal to Moise: 11 Runs

Average SMR: 5440 Paszed == 2500
Standard Deviation: 772

Acetone Test: 10 Runs

Average AMR: 1416 Passzad >= 675

Standard Deviation: 38.1

Average Acetone Peak Height:  0.2803 Passad == 0.25
Standard Deviation: 0.007004

Average Acetone Peak Location: 1094

Standard Deviation: 2.397E-13

Figure 5-8 Performance report with acetone test
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4. Check the results in the report against the following factory specification criferia for your

sampling technology:

Table 5-3 Acetone Peak Height Criteria

Sampling Technology

Acetone Peak Height
Greater than: or equal to

DiComp 25mm (1”) K4 0.23
DiComp 25mm (1*) Direct Opfical Conduit 0.23
DiComp 102cm (40") Sentinel Direct Optical Conduit 0.23
SiComp 102cm (40") Sentinel Direct Optical Conduit 0.23
SiComp 25mm (1”) K4 0.23
SiComp 25mm (1”) Direct Optical Conduit 0.23

5. Record the average Acetone Peak Height (Acetone Absorbance) in the OQ form or the

appropriate section of the EQPac.

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 5-3, mark the Acetone Peak
Height check box on the “ReactlR 247 Operational Qualification (0Q)” (page 86).

Note:  Acefone Noise Rafio (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 wi% for a moderate
infrared absorbance feature specific to 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 5-8), record the Average ANR value in the Functional
Testing section of the “ReactlR 247 Operational Qualification (0Q)” form or the appropriate

section of the EQPac.

3. Check System Stability

Note: If you use iC IR fo conirol the ReactlR 247 instrument and you wanf fo
run the operational tests using iC Process, an Adminisirator must change

control of the instrument (see instructions on page 94).

Prior to checking stability, ensure that the ReactiR 247 was powered for at least four (4)
hours. The Power and Scan LEDs should be green, indicating a fully operational state (see

“ReactIR 247 LED Indicafors” on page 58).
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This procedure requires the Administrator or Technician role in iC Process.

1. From the iC Process Home page, select the ReactIR 247 instrument.
2. Enter Service mode by clicking the service icon.

o plly pll

Figure 5-9 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.
7. Select the Large Values tab to observe the values during the test.

8 Irmmement Servie Page Bi- B 0 m - Pagev Safetye Tookw @
BIC o "ot 247: e -
- B . | e |
eakHeight = PeakLocation Contrast
23,021.80 688.00 115.17
Counts Counts
r Intensity Peak profile at 3000 r Peak profile at 1000
1.35 99.79 100.09
Peak Height (%T) = Peak Height (%T)
METTLER TOLEDO

Figure 5-10 Stability test—Large Values
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8. Wait for fest fo complete and click View Last Report.

Stability Report

Start Time: 5172011 10:32:03 AM End Time: 5/17/2011 10:43:00 AM
User: AMwanorder-1 Mumber Of Samples: 11

Instrument Senal Number: 631 Probe Serial Number:

4 wavenumber resolution; Scans: 130; Interval 00:01:00: StartWN: 4000 EndWN: 650

ReactIR™ 247 with DTGS detector; DiComp (Diamond) probe (SM:) connected via K4 Sentinel; Gain: 232;

Peak Averagef| Minimum | Maximum'} Standard DE'viatiﬂn: Result ]
Peak profile at 3000 99.85 90,77 100.1 D.0919 Pass >= 08 and <= 102
Peak profile at 1000 100.1 1001 100.1 0.01382 Pass »>= 98 and <= 102

Figure 5-11 Stability report

9. Record the Minimum and Maximum %T values for each peak in the 0Q form

(page 86) or the appropriate section in the EQPac.
10. Check the box on the 0Q form if the report shows a ‘pass’ result.

Conducting Operational Tests Using iC IR

If the ReactlR 247 is solely controlled by iC IR software use the procedures in this section. If
iC Process is the control software, follow the insfructions under “Conducting Operational

Tests Using iC Process” on page 59.

Perform operational tests in the following sequence:
“1. Check Alignment” on page 67

“2. Check System Performance” on page 69

3. Check System Stability” on page 75

1. Check Alignment

Note:  Ifyou use iC Process to control the ReactiR 247 instrument and you want
to run the operational fests using iC IR, an Administrafor must change

control of the instrument (see instructions on page 92).
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1. Select the Test Instrument task pane from the iC IR Toolbox.

User-Defined Trends
Replay Experirment

Test Instrument

Instrument Settings
Select Instrurnent

ReactIR 247 W’
Deteckar:

DTia5 Deteckar b
Probe Sethings |paackar 1

Probe Interface:

k4 Sentinel L
Probe Tip:
DiComp (Diamond) w

StartwM:  4non

EndwhM:  |s5n

Probe Details:

Gain; 1x

Test mode
{(¥) Conkrast and Align
) Performance

() Stabilicy

[ Skart

Figure 5-12 Contrast and Align test from iC IR Test Instrument task pane

2. Select appropriate Instrument and Detector.
3. Select applicable Probe Settings.

4. Select Contrast and Align from the Test mode section (Figure 5-12).
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5. Click Start. Align window opens showing contrast, peak height, and peak location.

& Test Instrument - iC IR

File Tools Window Help
(Lt =) e

S—y LT )
¢l st fage ) B Test insirusment x| [ Document Infoematen |
Contrast: 103.22 ataTmatmers |
Peak Height: 22939.0 Peak Location: 688 |UserDefined Trends |
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02 1R 247 Gain
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advanced Tools 5 Paclarmanch
Skability
: —
SertWWH #000 :l | |—|5 =
| I.';!ui.r'rhtu:iu.ﬂnﬂ,.ﬂ? ‘:
EndiWN g1 g! - Process I
= i_IEumentFerfon‘na_u |

[
Figure 5-13 Contrast, peak height, and peak location in iC IR
6. Adjust alignment of sampling fechnology, if applicable, to maximize confrast and peak
height.

7. Record peak height and confrast fest values in Operational Qualification form (see
page 86).

2. Check System Performance

Note:  Ifyou use iC Process fo control the ReactiR 247 instrument and you want
to run the operational fests using iC IR, an Administrator must change
control of the instrument (see instructions on page 92).
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Page 70 of 98

ReactlR 247 system performance is a combination of the following tests (see definitions on
page 56):

W “Signal-to-Noise Ratio (SNR)” on page 70
B “Acetone Peak Height” on page 73
B “Acetone-to-Noise Ratio (ANR)” on page 65

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.
Test Instrument

Instrument Setkings
Select Inskrument

ReactIR 247 W
Detector:
DTG5 Deteckor W

Probe Settings |poackar 1 v

Probe Interface:

kK4 Sentinel v
Probe Tip:
DiCamp (Diamand) "

StartMN: lanoo
Enditenl: E50

Probe Details:

Gain: 1x

Test mode
) Conkrast and align
(%) Performance

) Stability

[ Start

Figure 5-14 Performance test from iC IR Test Instrument task pane

3. Select appropriate Instrument and Detector.
4. Select applicable Probe Settings.

ReactiIR™ 247 Hardware Manual MK-PB-0067-AC Rev A



Operation m 5
Conducting Operational Tests Using iC IR

5. Select Performance from the Test mode section (Figure 5-14).
6. Click Start.

7. Enter 10 as the number of runs.

& Select SNR Test Parameters ['S_<|

MHurmber of Funz: 10
Region

Start; End:

| 1142000 | 104200

[ Ok, ] [ Cancel ]

8. Click OK.

The Performance test window opens to display frend chart and values.The system will

collect 10 background / sample pairs. The parameters used for collection are 1 minufe
scan fime and 4 cm™' resolution.

Acquined scan 127 of 145 Elapsedtima DIEEN  Coraniimenal . Parf SHR 2011-05-13 16-45 (Running) (] Adwemy
Ji H Time remamng:  00:12-34 fux] Ex et L =
Iy .. : p

/" BTt Page | @llPed SNR 20110513 1545 Resuts A0 S Peck SHIR X
Trends

She [E¢[HE haERwh
AN

2]
-4 g M ENR
7 8
=400 il
=
[T}
[ g ) (v E ] L33 AR D3 Doens o L [ iE L] [E v ]
Falative Tima
Spectra
Spactra Data) Events
aha & & H@REE | T |
108
5
¥ o = — e J [
L
85 E
=

4000 2800 3500 400 2200 3000 2800 2600 2800 MO0 2000

1800 1600 1400 200 000 200
‘Wavenymbsr [gm-T)

Figure 5-15 Performance test trend chart and values in iC IR
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Conducting Operational Tests Using iC IR

9. Wait for fest fo complete.

10. Record the Average SNR in the ‘Functional Testing” section of the “ReactiR 247
Operational Qualification (0Q)”. The value is found in the ‘Perf SNR’ tab.

e b Vi i B it S & i —_— i — e
i ﬁxaﬁ-a;&; ay Perf SNHMH-D&-!EE’S-EEHELH:KT e 1Pef SHR 20110516 03-53 I g Ped Acstons 2011-05-18 10-2 |

233233332 Ingtnument: React IR 247(5H Unspectied, inteferometer SN:11000421) Probe A coccooorce

SNR Test [Tast region: Start = 1142 om-1. End = 1042 om-1

SHR Test Somple 1: 4551 2:055.0 Laser Status: 83710 CPI Board Temp; 47.5 Power Boand Temp: 45,3 IR Board Temp: 51.3
SNA Test Sample 2 5382 220150 Laser Status: B352.0 CPL Board Temp: 47.5 Power Board Temp: 45.3 IH Board Tamp: §1.3
SR Test Sampls 3 5411 o ZaDET 0 Lasar Sestus: 85780 CFL Board Temp: 47 5 Power Baand Tamp: 453 IR Board Temp: 51.3
SNA Test Sempls 4: 4304  Enemy Stabuss: 230500 Laser Status: BS72.0 CPU Board Temp: 475 Power Boand Temp: 45.] IR Board Teemp: 513
SHR Test Sampla 5 £782  Enemgy Status 40 Lasar Seadus: BS7E.0 CPL Board Tamp: 475 Power Board Temp: 45.3 IR Board Tamp: 51.3
SNH Test Sample & S£05 Enegy Stahus 0 Laser Siatuy: B/ CPIU Board Temp: 47 5 Fower Board Temp: £53 | Board Temp: 51,3
SHIA Test Sample 7. 2248 Enemy Stals 2.0 Laser Status CPU Board Temp: 475 Power Board Temp: 25.1 I Board Temp: 51.3
SHR Test Sampls & 531 Eregy Ses 7.0 Lasar Seutus CPL Board Temp: 475 Power Boamd Tamp: 45.3 IR Board Tamp: 51

SHR Test Somple 3 EI74  Enemy Roha Laser Sialus 1 CPLU Board Temp: 47.5 Fower Board Temp: 45.1 IR Boerd Temp: 51

SHIR Test Sampls 10: 6232  Enemgy Status: 23114 Lasar Status: 5047 10 CPU Board Temp: 475 Pawer Baard Tamg: 453 IR Board Taerp: 51.4

SNR Summary Rasulls

Ayerage SNA value: 520171 Standard Deviaion: 62831
Figure 5-16 Performance test results—SNR

11. Check the results against the following factory specification criteria for your sampling

technology:
Table 5-4 Signal-to-Noise (SNR) Factory Specifications
o shetoton
DiComp 25mm (1”) K4 2500
DiComp 256mm (1) Direct Optical Conduit 2500
DiComp 102cm (40") Sentinel Direct Optical Conduit 2500
SiComp 102cm (40") Sentinel Direct Optical Conduit 2500
SiComp 25mm (1”) K4 2500
SiComp 25mm (1”) Direct Optical Conduit 2500
Special See Factory Test Records

12. Mark the SNR box in the operational qualification form if the measured value is greater
than the acceptable value in Table 5-4.

13. Proceed fo Acefone Peak Height fest.
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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 g|

Murnber of Funs: 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 Acefone Peak Test
window.

Acetone Peak Test ['5_(|

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

Click "K' when ready to continue. . .

3. Click OK. Wait until the background is collected and the following message appears.
Acetone Peak Test E|

Please add acetone to the reactor,

Click. 'OK' to continue, .,

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

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

| 4 ﬁiw‘:Fa-:e;'fl-qufEFHI‘UH-BS-'IE{HGSMlIF._.I_‘FE‘5'-*:1:-:5-'-5:5-53 .I_‘_'!F“e"-'-cet:re."\:ll-:f-lﬁ'l:-ET |
333305335 Insnument: Reactif 28WEN: Unspecied, Interderometer SH: 11000421) Probe A cocccconas -~

SHA Tast [Test regon: Raa = 1142 cm-1. Bnd = 10482 &m-1)

SHA Tex Sampe 1; 2851 Energy Status: 230 Laser Staous: BT CFLU Board Temp: 475 Power Boarsl Temp 451 IA Board Temg: 513
SHA Tent Sample & 5330  Erengy Slus Laser Slan; 855 oL Board Temp 475 Power Boars Temp 45,3 IR Board Teerg: 51,3
SR Tas Saspa 3. W11 Dy s Lassr et B37 CFL Board Temp: 475 P Bobrd Temp: 25.3 IR Bobrd Tarmg: 513
SHA Tes Sampia d: 454§ Lasar Satus: B372.0 CPL! Bosrd Temp: 475 Fower Bosrd Temp: 45.3 IR Board Temp: 51.3
SHA Tex Sampie §5: 5782 Lavser Stpoes: BST CFL Board Temp: 875 Power Bosrd Temp: 45.3 IR Board Temp: 51.3
SHA Tam Samps £ 5405 L SAana CFPL Board Temp: 475 Power Board Teemp- 453 IR Board Temp: 51,3
SHR Tant Sample 7. 4445 Livear Staeun: 85 CPU Board Temp: 475 Power Board Terp: 453 IR Bowrd Temp: $1.3
SHR Tast Sampia §: 5431 Lissar St S0 CFL Board Temp: 475 Powsr Bosrd Temp: 45.3 IR Bosnd Temp: 51,3
SHR Test Sampie §: 6178  Eregy Stetus: 230530 Lmser Stmtues: SCOT.0 CFL Bosrd Temp: 475 Power Bosrd Temp: 45.3 IR Board Temp: 51.3
SHA Test Sample 10; 232  Enegy Smtus: 231740 Laser Stmoe; 5047 CFU Board Temp: 475 Power Bosrd Temp: £5.3 IR Board Temp: 514

SNR Summaery Resuls
Sevarags SHA valua: 5801 71 Sectard Daesiption: B20 10
Somlons Pask Test Raslts

Ao Pt Hesght Sample 1 Paak Hegre: 0 26
Acmione Pask Heght Semcle 2 Pask Heghe: 135
Aomiore Pask Hacht Semple 3 Peak Heght: [L25
Acmipne Pesk Heght Sample £ Peak Heght: [ 28
Aceione Pessc Heght Sample 5 Peak Hegre: 0 26
Ecwiors Pask Hught Semple 6 Paak Hegre: 0 26
Acwions Pask Heght Semple 7 Paak Heght: 0L.25
Aceions Peak Heght Sempls B Pesk Heghs: 028
Acetone Peskc Heght Sample 8 Peak Heght: 027
Acwionw Pealc Height Semgie 10 Peak Heght; 0.27

Frrmwrarr Acetone Peak Test Summary Resultg =**=*=
Average Acetone Peak Height

Fomtore Pesk Test Sommany Besuls

Mverngs Acelons Pase Heght: .26
ANR Value: 142547

AMR Value Average
[Average AMR)

0

ANA Vs Average: 148
ANA Was Mumiber Bvernos: 1093.73  Slandand Deviatien: 000
£ -

Figure 5-17 Performance SNR results in iC IR

KRIER 1
AMEL W

6. Record the Average Acetone Peak Height and Average ANR in the "Functional Testing’
section of the Operational Qualification form (see page 86).

7. Check the Average Acefone Peak Height results against the following criteria for your
sampling technology:

Table 5-5 Acetone Peak Height Criteria

Acetone Peak Height

Sampling Technology Greater than or equal to:
DiComp 25mm (1”) K4 0.23
DiComp 25mm (1*) Direct Opfical Conduit 0.23
DiComp 102cm (40") Sentinel Direct Optical Conduit 0.23
SiComp 102cm (40") Sentinel Direct Optical Conduit 0.23
SiComp 25mm (1”) K4 0.23
SiComp 25mm (1) Direct Optical Conduit 0.23
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Conducting Operational Tests Using iC IR

8. |If the Peak Height is equal to or greatfer than the factory specification in the “Acetone
Peak Height Greater than or equal fo” column (Table 5-5), mark the Acetone Peak
Height check box on the “ReactlR 247 Operational Qualification (0Q)” (see page 86).

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 to your reactant or product.

3. Check System Stability

Note:  Ifyou use iC Process to control the ReactiR 247 instrument and you want
to run the operational fests using iC IR, an Administrafor must change
control of the instrument (see instructions on page 92).

Prior fo checking stability, ensure the ReactlR 247 was powered for af least four (4) hours.
The Power and Scan LEDs should be green, indicating a fully operational state (see “ReactlR
247 LED Indicators” on page 58). If the LED lights show anything other than fully functional
do not proceed. Contact METTLER TOLEDO Customer Care using the information page 9.
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Page 76 of 98

1.

L

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

Test Instrument

Instrument Settings
Select Inskrument

ReactIR 247
Detector:

DTG5 Deteckar
Probe Setkings

Probe Interface;
k4 Sentinel

Probe Tip:
Diizomp (Diamond)

Startw't:  4pon
EndWM:  |g5n

Probe Details:

Gain: 1x

Test mode

) Contrast and align

) Performance

(%) Stability

Reactor 1w

[ Start

Figure 5-18 Stability test from iC IR Test Instrument task pane

Select appropriate Instrument and Detector.
Select applicable Probe Seftings.

Select Stability from the Test mode section (Figure 5-18).
Click Start.

ReactiIR™ 247 Hardware Manual

MK-PB-0067-AC Rev A



Operation m 5
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The window shows entry for Duration and Inferval.

& Stability Test (%]

Diuration [minz)]
Interval [secs)

| ok | [ Cancel ]

Figure 5-19 Stability test duration and interval entries

6. Enter 240 minutes in the Duration field and 60 in the Interval field.
These parameters correspond to a 240-minute test that collects a spectrum every 60
seconds.

7. Click OK in the Stability window.
The stability fest starts by collecting a background and then successive sample spectra
over the 240-minute period. The software aufomatically measures and plofs the
Y% Transmittance value at the wavenumbers that correspond to the sampling fechnology.

8. Wait for the test to complefe.

& Spability 20 0-09-71 1740 - iC Bt

Fls Tesh ‘'window Help
FAall:a-p-EERE# Do D D=

sean £ & =
. - Aoguied scan 24 of 130 Il:lu-d—- ' 3:1" Curerd irferad = Etnbility 2010-19-21 12-40 (Fusrng)  [E] Aty Sisoee Cumert )

Tooke »
/B 5w Fage | i Sty 2NDAGT1 1240 Renita st
Treih | oot ilormtor
| Baka Trostments
by o ([EE%S N RERE L Emmnm
M ; O | it
i L [ - | Py iErprrewrs
f | H | st Instrument
| Teenat L |
| &
[ N R ——
l
i{#hnﬂ 519
|
EM LAt
Ve Vably Cobr  Mame ¥ B Yok D | |k ool o 000 4
Al [ — sk Profie o 10 fesk Heghe (R 1LY P Bl et
O ki [ o tmah Profle ol W00 Pesk Heght (A1) 000K P || |Pesak Pociie a2 2000 1o
T dd || 1 e Fpsipbcht Courts R R —
S |||Paskieht __ peceecy =
Cpactra

&hy R+EEREEEH% 8

150

15, n B 2T G

g " - A e
o0 iy 4 we [

a0 W0 NN M0 I N0 N0 M0 M0 B0 0 G0 R0 N 10 M O 6 Cortrast el
wpesrnanben fomel]

- e ‘Wgbde  Lodor e e Casriphon:

i Chaa 0 [ e T e e e e |

s £ Wende I — .
5 = —
2 [ma ) | Camantatres Araves

| Procos

Figure 5-20 Stability test running in iC IR

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 77 of 98



5 m Operation

Next Steps

9. Record the minimum and maximum %Transmittance (%T) values for each peak in the
“ReactlR 247 Operational Qualification (0Q)” form at the conclusion of the test. The
values appear in the “Stability Test Results’ tab under ******Summary Resulfs******,
Pass criteria is plus/minus 3%T.

/" FiSiet Page ) i Stabily 2011-05-16 1046 Results x| {3 5abiey 20110516 1048 |

b:-:h:\:-:-:-:-:\:- Ingtrument: React|R 24 75N Urgpecified, Interferometer SH-11000421) Probe A cocccoccoe

Sample & Paak 3000 Paade 3000 Dev Paak 1000 Paak 1000 Dav  Energy Stalus Lazar Status CPUl Baard Temp Power Board Tamp
Semoe 1 4587 f.13 3555 f.on 2080 55450 47 FrE:]
Sample 2 53.86 0.14 100.03 0.0a 23078.0 S508.0 471 445
Sample 1 53.58 0.0z 10004 O.04 23081.0 SER3.D 471 22
‘Sample 4 3985 amn 100.05 HIE] 231420 S724.0 a7.0 220
Sample § 23,83 017 100.08 0.06 31260 572710 4710 448
Sample & 23,89 on 100.08 00 73140 9202.0 4710 445
Samgle 7 2885 015 10010 010 31180 2209.0 471 445
Sampie 87 0.i3 100.0% 0.M 21270 32600 458 Ty
Sample § 5,77 0.2 100.09 0.0 231420 3323.0 455 L85
Sampie 10 .71 025 100.08 ] 23135.0 $959.0 46.5 &5
Sargle 11 45,86 0.14 100.15 015 23126.0 5570.0 465 445
Sargle 12 45,84 0.16 100.14 01d 2 468 445
Samgle 13 5581 015 10017 017 468 444
Sample 14 w77 0.2 : 484
Sample 15 W 0.5 484
Sample 16 5,73 0.27 4483
3:*!‘"!!‘: F'.a!:.rs e e S u m m a |-_||'I RE E u |t5 R T s

Paak s 1000 M .02 M 025 Feak at 3000: Min:0.02 Max: 0.29 Avg: 017
Pesk 2 1000 Mo 001 Mew 020 Peak at 1000: Min:0.04  Max 0.20 Avg: 010

Figure 5-21 Stability test result summary in iC IR

Next Steps

At this point, you have complefed the operational checks for a ReactiR 247 installation.
Complete the signatures on the “ReactlR 247 Operational Qualification (0Q)” (page 86).
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Care and Maintenance

The ReactIR 247 system care and maintenance chapfer includes the following sections:
“Maintaining the ReactIR 247 System” on page 79

“Shutdown and Startup” on page 79

“ReactlR 247 Relocation, Packaging, and Storage” on page 80

Note:  There are no user-serviceable parts inside a ReactlR 247 base unit.

disconnect from the supply circuit before opening. keep assembly fightly

WARNING—To reduce the risk of ignition of hazardous atmospheres,
A closed when in operation.

Maintaining the ReactiR 247 System

Checklists of regular mainfenance fasks that should be performed on a daily, monthly, and
yearly schedule are in Appendix A. The fasks in the monthly list assume that you have
performed the daily maintenance fasks. The yearly list includes tasks that only qualified
METTLER TOLEDO service engineers should perform.

®  Daily Manfenance Checklist on page 87
®  Monthly Maintenance Checklist on page 88
®  Annual Maintenance Checklist on page 89

The customer assumes responsibility for maintaining a logbook to record and monitor the
operation and performance of the ReactiR 247. Reproduce the checklist forms as needed.

Note: iC Process display messages on the Home page when preventive
maintenance should be scheduled. Refer fo the “iC Process Software
User Guide” for details.

Shutdown and Startup

If the ReactIR 247 must be shut down for periods of weeks, but not moved or disassembled,
follow the instructions below fo best prepare for rapid restart.

Shutdown Procedure

1. Verify that no software operations are in process and exit the iC Process or iC IR
control software.
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2.

3.

Remove power from the ReactiR 247 instrument by unplugging or terminafing power at
the supply line.

Maintain a purge bpsi, 0.5CFM to the sampling fechnology, if applicable.

Startup Procedure

1.
2.

Apply power fo the instrument.

For K4 conduit sampling technology, check and establish the purge utfilities, if
applicable. See “4. Connect Communications from ReactiR 247 to Your LAN” on
page 44.

ReactIR 247 Relocation, Packaging, and Storage

To prevent and minimize damage to the instrument, follow the instructions below to prepare
the ReactlR 247 for relocation, shipment, and storage.

Shutdown

4,

Follow the steps under “Shutdown Procedure” on page 79.

Disconnect power and network connections. Remove purge from sampling technology,
if applicable.

Remove the conduit from the instrument and cover the base unit optical port.

Warning: Do not fouch the opfic on the port as it contains a ZnSe (zinc
selenide) window fo prevent finger prints.

Cover the open ends of the conduit to prevent contamination by liquid or dust particles.

Special Care of Sentinel

If the Sentinel (liquid sampling sensor) is needed af the new site or must be sfored, follow
the instructions below.

Page 80 of 98

1.
2.

Detach the conduit from the Sentinel.
Take note of your type of sampling fechnology, as follows:
e Standard Port—Remove the screws at the back of the Sentinel.

e Slip Stream—Disconnect the flow cell from the process loop without removing the
Sentinel.

Cover the back of the Sentinel immediately.

Warning: Do nof fouch the back of the Sentinel or allow the confact of any liquid
or dust parficles.
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ReactIR 247 Relocation, Packaging, and Storage

4. Clean the sensor of the sampling fechnology with a solvent that will dissolve the
product.

5. Package the sampling fechnology, separafely, and store in a cool dry place.

Packaging Specifications for Shipment

W Complete the procedures in the previous sections under "Shutdown" and "Special Care
of Sentinel".

B To maximize protection of the ReactR 247 during transport, we highly recommend that
the instrument be shipped in a crate or case that can be purchased as an option from
METTLER TOLEDO. Figure 6-1 shows the ReactiR 247 NL case provided by METTLER
TOLEDO at a nominal fee. Retain this case for future transport.

|

Figure 6-1 ReactiR 247 NL case

Reinstalling the ReactIR 247

Follow the "Installation Instructions" beginning on page 37.
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Checklists and Worksheets

This appendix includes checklist forms and worksheets to use before and during installation,
for operational festing, and for regular mainfenance.

Pre-Installation

Checklist of pre-installation steps that includes site preparation:
W “Pre-Installation Checklist” on page 84

Installation and Operation

Checklists for the installation and operation of the ReactlR 247 system in a non-regulatory
environment. Copy the checklist forms as offen as needed, such as if you move the sysfem
or want to perform operational tests. The two forms are designed to print back-to-back on a
single sheet.

B “ReactiR 247 Installation Qualification (1Q)” on page 85
B “ReactlR 247 Operational Qualification (OQ)” on page 86

Maintenance

Checklists for regular maintenance tasks:

B “Daily Maintenance Checklist” on page 87

®  “Monthly Maintenance Checklist” on page 88
B “Annual Mainfenance Checklist” on page 89

Note:  Refain the completed forms in a readily accessible location for reference
during system service or maintenance.
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Pre-Installation Checklist

Pre-Installation Checklist

Use this checklist to verify that all prerequisite steps have been complefed before a scheduled
ReactIR 247 system installation. ltems on this checklist must be completed prior to the arrival
of a METTLER TOLEDO Field Service Engineer (FSE) on site for startup of the instrument.

Check Pre-Installation Task

1. Site Preparation—Space Requirement in Area of Intended Use

Verify that location for installation accommodates the size (page 23) and weight (page 22)
specifications of the instrument. For HL configurations, include the breakout box (page 25).

2. Site Preparation —Utilities (Electric)

W \Verify that a dedicafed electric line is accessible in the area of intended with a minimum
capacity of 4 Amperes. ReactiR 247 power ratings are on page 22.
® Have a 12AWG ground strap available.

3. Site Preparation—Utilities (Air)
If using the K4 Mirror Conduit sampling fechnology, verify that necessary air supply is in
place to purge the conduit (page 30).

4. Site Preparation—Utilities (Communication)

Verify that connection points are available for communication fo your LAN (NL
configuration—Ethernet connection, HL configuration—Fiber optic connection). Refer to
“Communications” on page 31.

5. Software Preparation—Computer

Ensure that the control computer for the instrument is acquired (if applicable) and ready for

software installation.

W C Process as the control software—Be sure the computer or server meets the minimum
specifications in the “iC Process Software Installation Guide,” and ensure you have the
required media converter (10/100 MultiMode ST Fiber-to-Ethernet).

m iC IR as the control software—Be sure the computer meets af least the minimum
specifications in the “iC IR Software Installation Guide.”

Contact iC@mt.com for the latest recommended specifications.

6. Software Preparation—IT

B Arrange that a representative from your IT department is available to administer the user
and group access according fo your current Domain or non-Domain best practices.

W Review the “iC Process Software Installation Guide” section on Setting Up Security and
become familiar with the SecurityGroups.xml file for the Web application software.

7. Internal Paperwork and Approval for Installation

Complete all necessary internal paperwork and approvals required within your organization
for installation and start up of the ReactlR 247 system, if applicable.
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ReactIR 247™ Installation Qualification (IQ)

METTLER  TOLEDO

Company: Order Number:

Department: Contact:

Address:

Phone: Email:

ReactIR 247 Serial No: Configuration: (NL, HL—NRTL, or HL—ATEX) Voltage:

SITE REQUIREMENTS
D All items from the Pre-Installation Checklist in hardware manual are complete.

HARDWARE CONFIGURATION / ORDER VALIDATION

Te cslfn";f;:;? Sentinel: Probe Diameter Probe Length Sensor Type Seal Type

Extended-Length Sentinel: ~ Probe Diameter Probe Length Sensor Type Seal Type
Other:
Wetted Materials: Pressure/Temperature Rating:
Conduit: D K4 D Direct Optical Conduit

Hardware: D ReactIR 247 Base Unit...Circle one: NL, HL—NRTL, HL—ATEX D Jog Assembly

Hardware D Full Power and Communications Breakout Box...Circle one:  100-120VAC  200-240VAC

(HL only): D Electrical Conduit...Circle one: NRTL ATEX

Other: D Country-Specific AC Power Cord (NL only) D Storage Case (if applicable)
software: [_] ic IR Software [ iC Process Software
coptional ' 1 ic quant O ic conctrT Pro QA ic Kinetics
Documentation: D Certificate of Conformity for Sampling Technology D Declaration of Conformance for ReactIR 247

SOFTWARE CONFIGURATION AND SERVICE AGREEMENT

iC IR Version: ReactIR 247 Coverage Type:

Software Service Agreement
Configuration: (if applicable):
iC Process Version:

Expiration Date: / /

Sensor Coverage Type: Expiration Date: / /

SYSTEM CONNECTIONS
D ReactIR 247 base unit securely mounted in area of intended use D Sampling technology connected to ReactIR 247
D Power connected from customer supply to base unit OR breakout box D Sampling technology connected to customer’s sampling point
D Data communication connected from base unit OR breakout box to LAN D Purge line connected to sampling technology (if applicable)

SYSTEM START UP

D Power / TCIP LED is ON (Green) D Software installs and launches
D Scan LED is ON (Green) D Software communication established
D Fault LED is OFF D Software Add-ONs installs and launches (optional)

Non-conformances (include action to resolve):

Mettler-Toledo AutoChem, Inc. Field Service Engineer: Responsible ReactIR 247 User:
(Completed in due and proper manner) (Copy of this check record received)
Name: Name:

Date: / / Signature: Date: / / Signature:

MK-VL-0037-AC Rev A ReactiR 247 1Q/0Q Page 1 of 2



ReactIR 247™ Operational Qualification (0Q)

/

TOLEDO

METTLER
Company: Order Number:
Department: Contact:
Address:
Phone: Email:
ReactIR 247 Serial No: Configuration: (NL, HL—NRTL, or HL—ATEX) Voltage:

SYSTEM READINESS

L Power / TCIP LED is ON (Green)
D Scan LED is ON (Green)

D iC Process launched (if applicable)

D Software control confirmed (iC Process—Test and Initialize
in Configuration, iC IR—Instrument Configuration )

D Fault LED is OFF D iC IR software launched D System ON for more than 4 hours

CONFIGURE SYSTEM IN SOFTWARE

D Establish and Record Hardware Settings

Hardware Type Detector
Probe Interface Probe Tip
IP Address

D Establish and Record Software Settings

Resolution Spectral Range

Gain Apodization

Scans Option
ALIGNMENT

D Sampling technology aligned (if necessary)

D Verify the probe is clean

D Record the following values in Align Mode (iC IR) or Service Mode (iC Process)
Peak Height Peak Location
Contrast

FUNCTIONAL TESTING

Record Performance Values for Sampling Technology 1:

Sampling Technology Type

Record Performance Values for Sampling Technology 2 (if necessary):

Sampling Technology Type

D Average Signal-to-Noise (SNR)

D Average Signal-to-Noise (SNR)

D Average Acetone Peak Height

D Average Acetone Peak Height

Average Acetone-to-Noise Ratio (ANR)

Average Acetone-to-Noise Ratio (ANR)

Record Stability Test Results:

L Result @ 1000 cm™ Min Max

U Result @ 3000 cm™ Min Max

Non-conformances (include action to resolve):

Mettler-Toledo AutoChem, Inc. Field Service Engineer:
Completed in due and proper manner

Name:

Date: / / Signature:

Page 2 of 2

Responsible ReactIR User:
Copy of this check record received

Name:

Date:

Signature:
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Maintenance

Maintenance

This section provides forms for the following checklists:

"Daily Maintenance Checklist" (below)
“Monthly Maintenance Checklist” on page 88
“Annual Maintenance Checklist” on page 89

Daily Maintenance Checklist

Task

Check fiber optic
or Ethernet
connection

Remarks

Verify that the fiber optic ST connectors
are attached to the ReactiR 247 fiber
opfic port. If using Ethernet connection,
verify the RJ45 connector is aftached
to your LAN port.

(See diagrams under "8. Establish
Software Communications" beginning
on page 51.)

Check

Fiber Optic Connection
[ ] Connected
[ ] Disconnected

Perform visual
inspection of the
ReactiR 247
instrument

Verify that sampling technology and
base unit are securely connected at the
sampling point.

Visual Inspection

[ ] Conduit arm connected to base unit
[ ] Conduit connected to Sentinel

[ ] Sentinel connected fo sampling point
[ ] Disconnected

If any disconnection, note the location:

Check Operational
Status LED
indicators on base
unit front panel

LED lights should be in the following
state if fully operational.

Fault—Nof illuminated
Scan—~Flashing or solid GREEN
Power/TCIP—Solid GREEN

(See”ReactIR 247 LED Indicators” on
page 58.)

Operational Status

[ ] Foult

[ ] scan

[ ] PowerTCIP

Record any variance and contact
METTLER TOLEDO service.

Record Peak
Height and
Contrast

To get an exact value, enter the Service
mode fo record the most recent value
using a clean, dry sensor.

NOTE: If the values are 20% less than
the magnitude at time of installation

then contact METTLER TOLEDO service.

(See instructions in “2. Check Sysfem
Performance” on page 61.)

Peak Height
Value
Contrast
Value

Contact METTLER TOLEDO if any checklist items require service.

METTLER TOLEDO

ReactiR™ 247 Hardware Manual
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Monthly Maintenance Checklist

This checklist assumes that the daily maintenance fasks have been performed.

Task

Run three
iterations of the
Performance test
and record Signal-
to-Noise (SNR) of
clean, dry sensor.

Remarks Check

Compare the average of the monthly SNR Performance Test
values to the SNR factory specification for your [ ] Three iferations performed.
sampling ’reghno!ogy _onq type Qf detector (see [ ] Signal-to-Noise (SNR) value
factory specifications in instructions). is equal fo or greater than at
It is not necessary to run all 10 iterations—Run time of installation.
three and record the average SNR value. SNR average value:
In iC Process:
W | og on to the ReactiR 247 instrument as an
Administrafor or Service user and run the
Performance Test.
See instructions in “2. Check System
Performance” on page 61.
® Compare fo factory specifications in
Table 5-2 on page 63.
See “2. Check System Performance” on
page 69.
IniCIR:
W Go fo the Test Instrument task pane in the
Toolbox, and run the Performance Test.
See instructions in “2. Check System
Performance” on page 69.
m Compare fo factory specifications in
Table 5-4 on page 72.

Visually check
ZnSe lens

Lens should be clear. [ ] Lens is clear.
[ ]Lens is cloudy.

Contact METTLER TOLEDO if any checklist items require service.

Page 88 of 98
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Annual Maintenance Checklist

Use the upcoming checklist to manage annual mainfenance tasks. This section contains
tasks that only qualified personnel or METTLER TOLEDO service personnel should perform. It
requires that the person use a voltage meter of some type and operate an oscilloscope to
record and measure voltages in the system.

f Caution—If not performed properly, shock hazard and or injury may

occur.

Remarks

Assess components per | Call METTLER TOLEDO Service for a complete list Parts Replacement
replacement schedule of component replacements. Schedule

See list on page 79.

Contact METTLER TOLEDO if any checklist items require service.

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 89 of 98
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Switching Control Software

Note:  Even though a ReactIR 247 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 conirol software for a ReactiR 247 instrument. However, iC IR
software can be used in the laboratory fo develop models and frends 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.

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 91 of 98
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Switch from iC Process 10 iC IR

Switch from iC Process t0 iC IR

To switch control of the ReactlR 247 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 fo iC IR software.

Note:  You will need the IP address of the ReactiR 247 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 247
instrument currently under iC Process confrol. Leave this message open and proceed to
Administrative fools to stop the iC Process Service.

&’ FTIR Instrument Initialization Failed

6 The interface ta the FTIR instrument faled to nitialize.

Please verify that the instrument has power, i turned on
and iz connected to your computer. Click "Connect” to set
the inztrument connection settings.

I Retry H Cancel H Connect ]

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

2. Select iC Process Service 4.x.

3. Click Stop.

EBX
File Action View Help

m R R @ E = =

% Services (Local)
iC Process Service 4.2 Mame Description Status e
48 HTTP S5L This servic...  Started
Stop the service %Human Interface D... Enables ge... 0

Restart the service e B "
o --iC Process Service 4.2 Started
%IMAF‘I CD-Burning ... Manages C...

%Indexing Service Indexes co... Started
£ [

| %

|

\ Extended ;{ Standard f
4. Retfurn 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| [$__<|

Ethernet Settingz
URL:  |172.18.146.245 |

Eramples: 192.168.0.1, localhost, am.ins. asp.net

Initialize

Cancel

a. Click Test to ‘ping’ the instrument af the specified address.
b. Then, click Initialize to take 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 | [ Mo l

METTLER TOLEDO ReactiR™ 247 Hardware Manual Page 93 of 98



B m Switching Control Software

Switch from iC IR to iC Process

Switch from IC IR to iC Process

If the ReactIR 247 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 247 instrument has already been
added to iC Process and configured. Refer to the “iC Process Software
User Guide or the iC Process Insfallation 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.

b Services

File aAction Wiew Help

¢ B EFRR 2E »

% Services (Local) %, services (Local)
IC Frocess Servics 4.2 fame Descripkion Skatus A
jﬁ)ﬁmw& %Human Inkerface D... Enables ge... -
Proc 2
%IMAF‘I C0-Burning ...  Manages C...
%Indexing Service Indexes co...  Started hd
< [ >

\ Extended r.-‘:' Standard f

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