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1 About this document

1.1  Warnings

Structure of Information Meaning

A WARNING This symbol alerts you to a dangerous situation. Failure to avoid the

Causes (/consequences) dangeroussituation can result in a fatal or serious injury.

Consequences of noncompliance (if applicable)
" Corrective action

A cauTioN This symbol alerts you to a dangerous situation. Failure to avoid this situation

Causes (/consequences) can result in minor or more serious injuries.

Consequences of noncompliance (if applicable)
" Corrective action

This symbol alerts you to situations which may result in damage to property.

Cause/situation
Consequences of noncompliance (if applicable)
" Action/note

1.2  Symbols on the device

Symbol | Description

The Laser Radiation symbol is used to alert the user to the danger of exposure to hazardous visible laser radiation
& when using the Raman Rxn4system.

The High Voltage symbol that alerts people to the presence of electric potential large enough to cause injury or
A damage. In certain industries, high voltage refers to voltage above a certain threshold. Equipment and conductors thg
carry high voltage warrant special safety requirements and procedures.

@ The CSA Certification Mark indicates that the product was tested against and met the applicable North American

standards requirements.
(o]

= The WEEE symbbindicates that the product should not be discarded as unsorted waste but must be sent to separate
>< collection facilities for recovery andrecycling.

c The CE Marking indicates conformity with health, safety, and environmental protection standards for products sold
within the European economicarea (EEA).

1.3 U.S.export compliance

The policy of Endress+Hauselis strict compliance with U.S. export control laws as detailecon the website of the
Bureau of Industry and Securityat the U.S. Department of Commerce.
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1.4 List of abbreviations

Term Description

AC alternating current

ALT alternate

ANSI American National Standards Institute
API active pharmaceutical ingredient

ATX advancedtechnology extended

ATEX atmosphere explosible

AWG American wire gauge

°C Celsius

CAL calibration

CDRH Center for Devices andRadiological Health
CFR Code ofFederal Regulations

cm centimeter

COLL collection

CSM calibration switching module

csv comma separated value

DC direct current

EMC electromagnetic compatibility

EO electro-optical

EPL equipment protection level

EU EuropeanUnion

EXC excitation

°F Fahrenheit

FC ferrule connector

GLP good laboratory practice

GMP good manufacturing practice

HCA Ramancalibration accessory

Hz hertz

I/0 input/ output

IEC International Electrotechnical Commission
INTLK interlock

P internet protocol

IPA isopropyl alcohol

1Q/0Q installation qualification/ operational qualification
IR infrared

IS intrinsically safe

LED light emitting diode

LVD low voltage directive
Endress+Hauser 5
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Term Description

mm millimeter

MT mechanical transfer

mw milliwatt

NA numerical aperture

NAT network addresstranslation
nm nanometer

OPC OpenPlatform Communications
OPC UA OPCUnified Architecture

p/n part number

PAT processanalytical technology
PCM power control module

PDF portable document format
QbD quality by design

RTU remote terminal unit

SPC spectrum

TCP transmission control protocol
UPsS uninterruptible power supply
uUsB universal serial bus

\Y volt

w waitt

WEEE waste electrical and electronic equipment

Endress+Hauser
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2 Basic safety instruction s

Read this section carefully to avoid danger to individuals or the facility.Additional laser safety information and
hazardous areacertification and safety instructions are contained inthe Raman Rxn4 Safety Instructions
(XA02745C). SeeSupplementary documentation B.

2.1  Requirements for the personnel

Alnstallation, commissioning, operation, and maintenance of the measuring system may be carried out only by
specially trained technical personnel.

ATechnical personnel must be authorized by the plant operator to carry out the specified activities.

AElectrical connections may be performed only by an electrical technician.

ATechnical personnel must have read and understood these Operating Instructions and must follow the instructions
contained herein.

AFaults at the measuring point may only be rectified by properly authorized and trained personnel. Repairs not
described in this document must be carried out only directly at the manufacturer's site or by the service
organization.

2.2 Intended use

The Raman Rxndanalyzer isrecommendedfor use in the following applications:
A Chemical: Reaction monitoring, blending, feed, and final product monitoring
A Polymer: Polymerization reaction monitoring, polymer blending

A Pharmaceutical: Active pharmaceutical ingredient (API) reaction monitoring, crystallization, polymorph, drug
substance production unit operation

A Oil and Gas: Any hydrocarbon analysis

Use of the device for any purpose other than that described poses a threat to the safety of people and of the entire
measuring system and invalidates any warranty.

2.3  Workplace safety

ADo not use the Raman Rxn4 for anything other than its intended use.

ADo not drape the power cord over counters, on hot surfaces, or in areas where damage to thetegrity of the power
cord may occur.

ADo not open the Raman Rxn4 unless you have been specifically trained on service and maintenance of the unit.
ADo not look directly into the laser beam.
ADo not allow emitted laser light to reflect off mirrored or shiny surfaces in an uncontrolled way.

AMinimize the presence of shiny surfaces in the working area and always use a laser beam block to prevent
uncontrolled transmission of the laser light.

ADo not leave unused probes uncapped or unblocked while they are still attached to the analyzer.

2.4  Operational safety

Before commissioning the entire measuring point:

1. Verify that all connections are correct.

2. Ensure that electrical cables and optical fiber connections arenot damaged.

3. Do notoperate damaged products Protect them against unintentional operation.

4. Labeldamaged products as defective.

During operation:

1. |If faults cannot be rectified, products must be taken out of service and protected against unintentional operation.

2. Keep the door closedand properly sealedon the optional enclosure when not carrying out service and
maintenance work.

Endress+Hauser 7
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A cauTiON
Activities while the analyzer is in operation introduce risk of exposure to hazardous materials.
a  Follow standard procedures for limiting exposure tohazardouschemical or biological materials.

a  Follow workplace policies on personal protectiveequipment including wearing protective clothing, goggles, and
gloves and limiting physical access to analyzer location.

a  Clean any spillsfollowing the appropriate site policies and cleaning procedures.
A cauTiON
There is risk of injury from the analyzer door stop mechanism .
a  If the optional analyzer enclosure needs to be open, always open thenclosuredoor fully to ensure the doorstop

engages properly.
2.5  Product safety

The product is designed to meetiocal safety requirements for the intended application, and has been tested
accordingly, leavingthe factory in a condition in which it is safe to operate. All applicable regulations and
international standards have been observed. Devices connected to the analyzer muatso comply with the applicable
safety standards and users should follow the probe specific product safety instructions.

2.6 IT security

Our warranty is valid only if the device is installed and used as described in the Operating Instructions. The device is
equipped with security mechanisms to protect it against any inadvertent changes to the settings.

IT security measures, which provide additional protection for the device and associated data transfer, must be
implemented by the operators themselves in line with their security standards.
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3 Product description
3.1  The Raman Rxn4 analyzer

The Raman Rxn4 analyzer, powered by Kaiser Raman technology, is a fpurpose embedded system with builtin
Raman RunTime control software.Raman spectroscopyrovides the chemical specificity of mid-infrared (IR)
spectroscopy and the sampling simplicity of nearIR spectroscopy. By operating in the visible or neatR spectral
region, Raman spectroscopy allows vibrational spectra to beasily collectedin situ, using fiber-coupled probes,
without sample chamber purging, and without the use of specialty sampling devices

There arethree possible configurations of the Raman Rxn4 analyzersingle-channel, four-channel, and hybrid. All
Raman Rxn4 analyzers employ a unique selmonitoring system to ensure the validity of each analysis. The analyzer
is capable of two point self-calibration in extreme environments and utilizes self-diagnostics and spectral correction
methods when systemcalibration is unnecessary. The analyzer's precision is essential for robust chemometric
analyses and calibration transfer between instruments. The Raman Rxn4 suite of analyzers allows for remote
fiber-optic connections to probe sampling points for installation flexibility. And all configurations of the Raman Rxn4
analyzer are designed for use with the Endress+Hauser line of Raman fibeoptic probes and optics.

3.1.1 The Raman Rxn4 single -channel and four -channel configuration s

The Raman Rxn4single-channel configuration offers one fiber-optic probe connection for the accurate measurement
of a single point in a continuous or batchprocess The Raman Rxn4four-channel configuration providesfour
fiber-optic sample probe connectorgo sequentially measure up to fourdifferent in situ sample points in continuous
or batch processesin the life sciences, chemical oil and gas, and food and beverage industries.Raman Rxn4
single-channel or four-channel configurations are available with a 532 nm, 785 nm, or 993 nm excitation
wavelength laser.

With the Raman RunTime software running on the embeddedcontroller, the Raman Rxn4single-channel and
four-channel configurations meet the needs of bothgood laboratory practice (GLP) andgood manufacturing practice
(GMP) governed areas within the pharmaceutical industry for processanalytical technology (PAT) andquality by
design (QbD) applications.

3.1.2 The Raman Rxn4 hybrid configuration

The Raman Rxn4hybrid configuration is unique because it contains connectors for an Rx20 large volumetric probe
and a second, alternate (ALT) backscattered probeThe Raman Rxn4 hybrid configuration is only available with a
785 nm excitation wavelength laser.

The two different probe types enable a variety of applications for solids, liquids, and turbid media. A backscattered
immersion probe is the preferred approach for measuring liquids because of its short focus, optical window, and
bubble-shedding design. TheRxn-20 probe is optimized for large volumetric measurements, enabling focusfree,
non-contact representative measurements of solids or turbid media.The hybrid configuration provides maximal
sampling flexibility for in situ analysis of continuous or batch processes

With Raman RunTimeanalyzer control software running on the embeddedcontroller inside the analyzer, the Raman
Rxn4 hybrid configuration meets the needs of bothgood laboratory practice (GLP) andgood manufacturing practice
(GMP) governed areas within the pharmaceutical industry for processanalytical technology (PAT) andquality by
design (QbD) applications.

3.2 Raman RunTime software overview

Raman RunTime embedded software is the control platform for the suite of Raman Rxn analyzers. Raman RunTime
software is intended for easy integration with standard multivariate analysis and automation platforms to enable a
real-time, in situ process monitoring and control solution. Raman RunTime presents an OPC and Modbus interface,
which provides clients with analyzer data as well as analyzer control functions. Raman RunTime is fully embedded
into Raman Rxn analyzersRefer to the Raman RunTime Operatingristructions (BA02180C) for descriptions of
analyzer operations including analyzer operation, calibration, data models, and error reports.

Endress+Hauser 9
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3.3  Product design

3.3.1 Front panel

On the front panel of the instrument are the standard user interfaces. These include the mainON/OFF power switch,
the laser ON/OFF key switch, light emitting diode (LED) indicators, and one universal serial bus (USB 3.0 port.
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Figure 1: Front panel of aRaman Rxn4four-channel analyze

# |Name

Description

Main power switch

The main power switch turns the instrument on and off, which includes the laser regardless
of the position of the laser key switch. ThePower push button incorporates aBlue LED in
the shape of a power symbol, which indicates the system power statugall components are
powered when lit). The Power push button will communicate error conditions using blink
codes when embedded software is not able to communicate them.

To turn the instrument on, press and release thePower button once. To turn a responsive
instrument off, shut down using Raman RunTime. If the instrument is unresponsive, it may
be powered down using a long 10 second press and hold of theower button.

2 | Probeconnection status
indicators

The bank of Yellow LED indicatorsabovethe laser key and USB 3.0 port indicats the
physical connection status ofeachprobe. The LED is lit when thecorresponding probe is
properly connected.While the Raman Rxn4four-channel configuration front panel has four
LED indicators, the front panel of the Raman Rxn4hybrid configuration has only two LED
indicators, and the front panel of the Raman Rxn4single-channel configuration has only
one LED indicator.

3 |Laserkey switch

The laser key switch turns the laser on and off. TheRed LED indicator adjacent to the laser
key switch indicates the laser power status. To activatehe laser, turn the laser key switch to
the ON position. The Red LED indicator should remain lit whenever the laseiis ON.

4 |USB 3.0port

The USB 3.0 port is intended to obtain diagnostic exports from the instrument using a USB
flash drive.

10
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3.3.2 Rearpanel

On the rear panel of the instrument are the standard ports. These include touchscreen, USHthernet, serial, and

video ports.
@ @)
1 ) 1] 4
TOUCHSCREEN DI SPLAY
@ ooooo @
2 ] ) :
3 AUX RS485
NET WORK NETWORK
& S2)
A0048691
Figure 2: Rear external circuit input/output panel of a Raman Rxn embedded analyzer
# |Name Description
1 |Touchscreen USB port USB2.0 port used to connect to the touchscreen.
2 |USB port (auxiliary) USB2.0 backup port. Reserved for future use.
3 | Ethernet port (2) Ethernet ports for the network connection.
4 | Touchscreen video port Touchscreen video port for connection to local touchscreen display (if needed).
5 |RS485 serial port RS 485 serial port, half-duplex. Provides automation data via Modbusremote terminal
unit (RTU). Port settings configurable in Raman RunTime.

3.3.3 Rear panel: Rxn4 single -channel and four -channel configurations
All normal system input/ output (I/O) is located at the rear of the base unit. This includes:

AEO fiber connector/electrical connections for up to four remotely installed probes for the four-channel Raman Rxn4
analyzer (single-channel analyzers have only one probe connection). The electrical connection contained within the
fiber-optic cable assenbly is an intrinsically safe wire loop that acts as an interlockcutting power to the laser upon
breakage.

AFour remote interlock connections for the four-channel Raman Rxn4analyzer (only one for the single-channel
configuration), each intrinsically safe and in series with the fiber breakage detection loops described in previous
bullet.

ATwo TCP/IPethernet ports for OPC and Modbus automation as well as remote control

AOne serial R$485 port for Modbus automation

AOnemini DisplayPort for local display (optional)

ATwo USB2.0 Type A ports, one for local touchscreen @ptional) and one reserved for future use
AAC power inlet, C13 plug required SeeSpecifications B.

NOTICE

Handle probes and cables with care.

o Fiber cables should NOT be kinked and should be routed to maintain the minimum bend radius of 152.4nm
(6 in).
a  Permanent damage to the cables may result if they are bent beyond the minimum radius.

Endress+Hauser 11
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3.3.4 Rear panel: Rxn4 hybrid configuration
All normal system 1/O is located at the rear of Raman Rxrhybrid analyzers. This includes:

AFiber-optic connectors/electrical connection for one remotely installed Rxn-20 probe. The electrical connection
contained within the fiber optic sis an intrinsically safe interlock loop which will turn off the laser for the Rxn-20
probe in case of fiber breakage. All connections are protected by a cover secured to the rear panel with two socket
head cap screws.

AEO fiber connector/electrical connection for one remotely installed ALT probe. The electrical connection contained
within the fiber optic sis an intrinsically safe interlock loop which will turn off the laser for the alternate probe in
case of fiber breakage.

ATwo remote interlock connections for the Rxn-20 and ALT probes, each intrinsically safe and in series with the
fiber breakage detection loops described in previous bullets.

ATwo TCP/IPethernet ports for OPC and Modbus automation as well as remote control

AOne serial R$485 port for Modbus automation

AOnemini DisplayPort for local display, if needed

ATwo USB2.0 Type A ports, one for local touchscreen (if needed) and one reserved for future use
AAC power inlet, C13 plug required.SeeTechnical Data for power requirements.

NOTICE

Handle probes and cables with care.

a  Fiber cables should NOT be kinked and should be routed to maintain the minimum bend radius of 152.4nm
(6 in).
a  Permanent damage to the cables may result if they are bent beyond the minimum radius.

3.4  Probe connectors
The probes are connected to the base unit at the connection panel located on the rear of the base unit.

For single-channel or four-channel Raman Rxn4configurations, as well as the Alternate (ALT) probe channel of the
Raman Rxn4hybrid configuration, each channel employs a single robustlectro-optical (EO) connector which
contains excitation and collection fiber-optics as well as an electrical laser interlock loop. The interlock contained
within the probe fiber -optic is a low voltage and current loop designed to detect fiber cable breakage and Witurn
laser emission off for that channel in the event of a break. Ensure latch is engaged after inserting EO fiber connector.

For the Rxn-20 channel of the Raman Rxn4hybrid instrument, the main fiber -optic bundle is furcated into three FC
fiber-optic connectors and one electrical interlock loop connector. The FC fibeoptic connections are used for laser
excitation, Raman scatter collection, and autecalibration. The interlock loop contained within the probe fiber -optic is
a low voltage and current loop designed to detect fiber cable breakage and will turn laser emissiooff for the Rxn-20
probe in the event of breakage.

12 Endress+Hauser
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4 Incoming product acceptance and identification

4.1 Incoming acceptance
1. Verify that the packaging is undamaged. Notify the courier of any damage to the packaging. Keep the damaged
packaging until the issue has been resolved.

2. Verify that the contents are undamaged. Notify the supplier of any damage to the delivery contents. Keep the
damaged goods until the issue has been resolved.

3. Check that the delivery is complete and nothing is missing. Compare the shipping documents with your order.

4. Pack the product for storage and transportation in such a way that it is protected against impact and moisture.
The original packaging offers the best protection. Make sure to comply with the permitted ambient conditions.

If you have any questions refer to our website (https://endress.com/contact ) for the list of local sales channels in
your area.

NOTICE

Incorrect transportation can damage the analyzer
a  Always use a lifting truck or a forklift to transport the analyzer.

4.1.1 Nameplate

The nameplatelocated on the rear of theanalyzer provides the following information about your device:
AManufacturer contact information
AlLaserradiation notice

AElectric shock notice

AModel number

ASerial number

Awavelength

AMaximum power

ABuild month

ABuild year

APatent information

AcCettification information

Compare the information on the nameplate with the order.

4.1.2 Identifying the product

The order code and serial number of your product can be found in the following locations:

AOn the nameplate
Aln the delivery papers

4.1.3 Manufacturer address

Endress+Hauser
371 Parkland Plaza
Ann Arbor, Ml 48103 USA

Endress+Hauser 13
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4.2  Scope of delivery

The scope of delivery comprises:

ARaman Rxn4analyzer in the configuration ordered
ARaman Rxn4Operating Instructions

ARaman RunTime Operatindnstructions

ARaman Rxn4Certificate of Product Performance
AlLocal declarations of conformity, if applicable
AcCertificates for hazardous zone use, if applicable
ARaman Rxn4optional accessories, if applicable

If you have anyquestions regarding the items delivered, or if anything appears to be missing,refer to our website
(https://endress.com/contact ) for the list of local sales channels in your area.

4.3  Certificates and approvals

The Raman Rxn family of base analyzer units are GEharked as being compliant with the laser performance
requirements of U.S. 21 CFR, Chapter |, Subchapter (fhe low voltage directive (LVD), the electromagnetic
compatibility (EMC) directive, and the applicable laser eye andskin safety standards asindicated below.
A21 CFR 1040

ALVD 2014/35/EU

AEMC Directive 2014/30/EU

AIEC 608251

The Raman Rxn4 base unit has been certified for installation in a norhazardous area with output into explosive
atmospheres under various standards.

The Raman Rxn4 must be installed following all federal, state, and local codes required for the region of installation.
Many regions around the world require specific certificates oftype review such as IECE&r ATEX before they can be
used in the region. SeeCertification s to view specific certification approvals for the Raman Rxn4.

14 Endress+Hauser
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5 Installation

5.1 Raman Rxn4 analyzer with enclosure

NOTICE

a A trained representative of either Endress+Hauser or one of its authorized representatives must be present for
both initial inspection and installation of your Raman analyzer system.

5.1.1 Site requirements

The customer mustprovide aminimum space 0f203.2 mm (8 in) in the front, top, bottom, and sides of the analyzer
enclosure.

The specific dimensions of the analyzer are listed in theSpecifications B. If the unit is to be mounted in a
user-provided enclosure, the enclosure must allow for adequate airflow and temperature transfer.See below for
ventilation and temperature requirements.

5.1.2 Electrical power

The supply voltageshould be regulated and free of voltage spikes. It is recommended, but not required, that an
uninterruptible power supply (UPS)is used with the analyzer to prevent potential data loss due to instrument power
cycling in response to mains power loss. A UPS capable of providing the analyzeith enclosure6 s max i mum p
consumption, but at least the typical running power of the Raman Rxm with enclosure is highly recommended. See

the technical data for the Base unit for details on power consumption.

For a Raman Rxn4 withenclosure, the enclosure should be wired with power adhering to local electrical codes and
standards. Refer to Specifications for acceptable voltage and frequency ranges.
5.1.3 Location

It is recommended that the Raman Rxn4 with enclosure be located oan equipment cart, in a fixed position, on a
level surface, or mounted securely to a wall following local standards. The location selected should be isolated from
excess vibrations.

5.1.4 Ventilation

The location selected should allow for adequate ventilation to both the front and rear of the enclosure. A minimum
space 0f203.2 mm (8 in) must be provided on the left side of analyzer enclosure (as viewed from the front of the
analyzer) for proper inlet and outlet air movement for the air -conditioning unit .

5.1.5 Temperature

The Raman Rxn4 withenclosure is designed to operate within a temperature range of 5 to 50°C(41 to 122 °F)within
the enclosure.The unit uses an airconditioning unit to maintain temperature for the analyzer below its maximum
operating temperature.

5.1.6 Relative humidity

The Raman Rxn4with enclosure allows the system to operate to a maximum relative humidity range of up to 80%
for temperatures up to 31 C(87.8 °F)and decreasing linearly to 20% at 50 °C (122 °F)outside the enclosure.
5.1.7 Sunlight and lighting

The Raman Rxn4 withenclosureand its associatedprobe should be installed in a location protected fromdirect
sunlight. A three-sided shelter or an appropriate sunshade should be used if needed to avoid direct sunlight on the
Rxn4 enclesure. In addition, if the probe is not installed in a sample compartment, any optic attached to the probe
head should be installed in a location protected from direct fluorescent, LED, and incandescent lights.

Endress+Hauser 15
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5.2 Raman Rxn4 analyzer mounted in a computer or server rack

NOTICE

a A trained representative of either Endress+Hauser or one of its authorizedrepresentatives must be present for
both initial inspection and installation of your Raman analyzer system.

5.2.1 Site requirements

The customer mustprovide aminimum space 0f203.2 mm (8 in) in the front , top, bottom, and sides of the computer
or server rack.

The specific dimensions of the analyzer are listed in theSpecifications B. Seebelow for ventilation and
temperature requirements.

5.2.2 Electrical power

The supply voltageshould be regulated and free of voltage spikes. It is recommended, but not required, thah UPSis

used with the analyzer to prevent potential data loss due to instrument power cycling in response to mains power

l oss. A UPS capable of providing t heatleastdhk typca ruing poveex i mum [
of the Raman Rxn4 is highly recommended. See the technical data for thBase unit for details on power

consumption.

For aRaman Rxn4 the computer or service rackshould be wired with AC 100 to 240 V power adhering to local
electrical code and standardsin a hazardous area, appropriate seals should be poured at the bulkhead adapters.
Internal power to components is provided by the base unit

5.2.3 Location

It is recommended that the Raman Rxn4computer or server rackis placedin a fixed position, on a level surface
following local standards. The location selected should be isolated from excess vibrations.

5.2.4 Ventilation

The location for the computer or server rack should allow for adequate ventilation to both the front and rear of the
rack. A minimum space 0f203.2 mm (8 in) must be provided on the left side of analyzer (as viewed from the front of
the analyzer) for proper inlet and outlet air movement.

5.2.5 Temperature

The Raman Rxndis designed to operate within a temperature range of5 to 35 °C(41 to 95 °F)inside the computer or
server rack.

5.2.6 Relative humidity

The Raman Rxn4 is designed to operate within an ambient relative humidity range of 20to 80 %, non-condensing.

5.2.7 Sunlight and lighting

The Raman Rxn4 withcomputer or server rackand its associatedprobe should be installed inside a
climate-controlled general purpose area, without any direct sunlight through windows or skylights. In addition, if the
probe head is not installed in a supplied sample compartment,any optic attached to the probehead should be
installed in a location protected from direct fluorescent, LED, and incandescent lights.
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5.3 Raman Rxn4 analyzer on a benchtop

NOTICE

a A trained representative of either Endress+Hauser or one of its authorized representatives must be present for
both initial inspection and installation of your Raman analyzer system.
5.3.1 Site requirements

The customer mustprovide aminimum space 0f203.2 mm (8 in) in the front, top, back, and sides of the Rxn4
analyzer outer casing.

The specific dimensions of the analyzer are listed in theSpecifications B. If the unit is to be mounted in a
user-provided enclosure, the enclosure must allow for adequate airflow and temperature transfer.See below for
ventilation and temperature requirements.

5.3.2 Electrical power

The supply voltage is recommended to be regulated and free of voltage spikes. It is recommended, but not required,
that an uninterruptible power supply (UPS) be used with the instrument.

Up to (3) 15 to 20A receptaclesare needed (double gangbox) to plug in the main analyzer unit, the optional
touchscreen for the local HMI, and potentially a calibration accessoryFor aRaman Rxn4 thereceptaclesshould
supply AC 100 to 240 V power adhering to local electrical code and standards.

5.3.3 Location

It is recommended that the Raman Rxndis placedin a fixed position on a level surface. The location selected should
be free from excessvibrations and should meet the ambient conditions specified below.

5.3.4 Ventilation

The location selected should allow for adequate ventilation to both the front and rear of the base analyzer

5.3.5 Temperature

The Raman Rxn4 is designed to operate within a temperature range 0b to 35 °C (41 to 95°F)while sitting on a
benchtop.

5.3.6 Relative humidity

The Raman Rxn4 is designed to operate within an ambient relative humidity range of 20to 80 %, non-condensing.

5.3.7 Sunlight and lighting

The Raman Rxndand its associatedprobe should be installed in alocation protected from direct sunlight through
windows or skylights. In addition, if the probe head is not installed in a vendor-supplied sample compartment,any
optic attached to the probehead should be installed in a location protected from direct fluorescent,LED, and
incandescent lights.

Endress+Hauser 17
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5.4 Initial analyzer setup

5.4.1 Installation of Raman Rxn4 analyzer

In some casesEndress+Hauser requires that installation and initial analyzer setupis performed by trained service
personnel from Endress+Hauser or its affiliated channel partners. This section provides only a basic overview of the
analyzer setupprocess anddoes not facilitate a full onsite installation or IQ/OQ. For 1Q/OQ, a trained representative
of either Endress+Hauser or one of its authorizedepresentatives must be present for both initial inspection and
installation of the Raman Rxn4analyzer. Before the installation, refer to the applicable site requirements to prepare
the site:

A5.1 Raman Rxn4 analyzer with enclosure

A5.2  Raman Rxn4 analyzer mounted in a computer or server rack

A5.3  Raman Rxn4 analyzer on a benchtdp

5.4.2 Connecting the touchscreen monitor

Connect a touchscreen monitor to theDisplay and Touchscreen USBports on the back of the instrument.

A0048440

Figure 3: Touchscreen display connections
5.4.3 Connecting a probe

5.4.3.1 For single-channel, four -channel, and hybrid configurations

Raman Rxn4single-channel, four-channel, and hybrid (ALT channel only) configurations utilize a unique EO

fiber-optic connector with integrated electrical laser interlock loop. The EO fiber connector on theRaman Rxn4
analyzer is refesrdddtoomeetherddeékecEO fiber connector
the@ablesi ded connect or . -fitteeoniectw usesamimagiatedds@ringloaded cap that will

protect the internal fibers from contamination.

To ensure optimal performance, it is recommended that you follow the steps below to properly clean and install a
fiber-optic cable assembly.

1. Remove cover from probe fiber cableside connector.

® | ®

A0048441

Figure 4: Electro-optical fiber connectionwith cover

2. Clean fiber tips of cableside connector prior to installation if cleanliness of fiber tips is unknown.

o First use a lens wipe very lightly saturated with a solvent, such as reagent grade acetone di00 % isopropyl
alcohol (IPA) followed by a final clean with a 1.25 mm fiber cleaning tool. Do not use the same wipe for both
fiber tips.

0 Swipe the fiber tip once with the damp portion of the wipe, then swipe once more with a dry portion of the
same wipe.Repeat for both fiber tips.

18 Endress+Hauser
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A0048442

Figure 5: Cleaningelectro-optical fiber connection

3. Next, use an IBC 1.25mm ferrule cleaner with the bulkhead adapter attached to do a final clean of the center of
the ferrule where the fiber resides. Press together until a click is heard and repeat once.

A0048443

Figure 6: Final clean of electreoptical fiber connector fiber tips

Releasethe latch and openthe spring-loaded cap on theRaman Rxndanalyzer device side connector.Insert the
cable-side connector into the instrument device-side connector fully and engagethe latch to secure.The

connectors are polarized and can only be inserted one wayl he slotted head screws on the face of both
connectors should be facing out.

5. Repeat for each probe.

Endress+Hauser
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Figure 7: Connecting anelectro-optical fiber cableto a Raman Rxn4four-channel analyzer
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A cAuTION

@  Unused probes that are attached to theRaman Rxn4analyzer should ALWAYS be capped to prevent stray
ambient light from entering the probe. Stray ambient light, whether from an uncapped probe or through
incomplete light shielding of the sample, may produce undesirable spectral interferences and result ircalibration

failure or inaccuracy.
A WARNING

a  Probes attached to theRaman Rxn4analyzer should always be capped or pointed away from people toward a
diffuse target if not installed in a sample chamber.

6. For each EO fiber cable, restrain the probe EO fibeoptic cable using the strain relief located at the rear ofthe

instrument.
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Figure 8: EO fber strain relief bar on the Rxn4 multichannelconfiguration
# |Name Description

1 | Strain relief bar

EO fiber cable strain relief mounting location

A cauTioN

a  When installing the probe in situ, the user must provide strain relief to the EO fiberoptic cable at the probe

installation location.

5.4.3.2 For hybrid analyzers (Rxn-20 channel)

The ALT channel utilizes an EO cable with an integrated electrical lasemterlock loop, and the process of connecting
the ALT channel is described in the previous sectionThe Rxn-20 channel of the Raman Rxn4hybrid analyzer has
four connections points: fiber electrical interlock, excitation, collection, and calibration. The excitation and
calibration connections utilize FC style fiber connectors, while the collection connection utilizes anechanical transfer
(MT) style fiber connector. A remote interlock connector is also provided for theRxn-20 channel and is located
adjacentto the fiber electrical interlock connection. The Rxn-20 excitation, collection, and calibration fibers are
fragile, and care must be taken to properly route and restrain the fibers using the following procedures.

To connect a probe to theRxn-20 channel:

1. Remove theRxn-20 plastic cover by unscrewing the two socket head cap screws using the 7/64all driver
included with the instrument. This will reveal the individual connectors for the Rxn-20 channel.

20
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Figure 9: Rxn-20 channel cover on rear oRaman Rxn4hybrid configuration (left) and connectorsfor Rxn-20 channel (right)

2. On the cableside connectors, clean ONLY the excitation and calibration fiber tips prior to installation if
cleanliness of these fiber tips is unknown.

o First use a lens wipe very lightly saturated with a solvent, such as reagent grade acetone d00 % IPA
followed by a final clean with a 2.5 mm fiber cleaning tool. Do not use the same wipe for both fiber tips.

o0 Swipe the fiber tip once with the damp portion of the wipe, then swipe once more with a dry portion of the
same wipe.Repeat for both fiber tips.

3. Employ the fiber guide on the rear of Raman Rxn4hybrid analyzer (using the 7/64 " ball driver) to secure the
fiber cable assembly.

A0048446

Figure 10: Employing two fiber guidesto secure the fiber assemblyor the Rxn-20 channel

4. Remove the threaded cap from thecalibration ( CAL) port.

5. Connect the clean calibration fiber to the CAL pot, aligning the key on the fiber connector with the notch on the
CAL port connector.The fiber should be routed in a helical pattern as shown below to avoid kinks.
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A0048453
Figure 11: Proper connection and routing of the calibration fiber

6. Remove the rubber cap from the MT style collection fiber connector. Lift and hold the cover of theollection

(COLLD port as the fiber is connected. Align the white dot on the MT style fiber connector with the white mark on

the COLL port and insert the fiber connector until it clicks into place. The fiber should be routed in a helical
pattern as shown below to avoid kirks.
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Figure 12: Properconnection and routing of the collection fiber

Remove theexcitation fiber clamp by loosening the clamp screw with a 3/32" ball driver (provided with analyzer)
and sliding it out of the way.

8. Remove the threaded cap from theexcitation (EXQ port.
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Figure 13: Properremoval of the excitation fiber clamp and threaded cap from the excitation port
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9. Connect the clean excitation fiber to the EXC port on the connection panel, aligning the key on the fiber connector
with the notch on the EXC port connector. The fiber should be routed in a helical pattern to avoid kinks.

A0048456
Figure 14: Proper connection and routing of the excitation fiber

10. Reinstall the excitation fiber safety clamp using a 3/32 "ball driver.

11. Connect the fiber electrical interlock connector to theinterlock (INTLK) port. Routethe cable behindthe fiber

connections.
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Figure 15: Proper connection of interlock connector and fiber routing
Endress+Hauser
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12. Replace theRxn-20 plastic cover, ensuring that no fibers are caught between the cover and connection panel
flange. Replace and tighten the two socket head cap screws to hold cover in place using a 7/68all driver.

® 1 ® ® . ®

© BCBE) H © @ JB) H

® ® ® ®

A0048715 A0048716

Figure 16: Before andafter reattaching the Rxn-20 channel cover
A cauTioN

a  Unused probes that are attached to theRaman Rxn4analyzer should ALWAYS be capped to prevent stray
ambient light from entering the probe. Stray ambient light, whether from an uncapped probe or through
incomplete light shielding of the sample, may produce undesirable spectral interferences and result ircalibration
failure or inaccuracy.

A WARNING

a  The beam emerging from theRxn-20 probe is hazardous to the eye. Always secure the probe so that it is pointing
safely away from any personnel. Never handle the probe freely when it is operationalRefer to the Raman Rxn4
Safety Instructionsfor more information.

5.5  Turning on the Raman Rxn4 analyzer

Press and release thdPower button and turn the laser key switch to the ON position. The Power button blink s once
per second until Raman RunTime launches. The Laser Enable LED illumina®ed and the power switch illuminate s
a solid Blue.

SeeFront panel” for more information about the Power button.

5.6  Turning off the Raman Rxn4 analyzer

The following instructions are not applicable to the Raman Rxn4 with enclosure. Theonly supported method of
turning off a Raman Rxn4 with enclosure is by using the main power switch on the right side of the enclosure.

Turning off the analyzer

There are two ways to properlyturn off the Raman Rxn4 analyzer. One of these two methods should always be used
to turn off the analyzer unless it is unresponsive:

ATurning off the analyzer: method one. In Raman RunTime, navigate toOptions > System > General and click
Shut Down. The analyzerturns off after about 5 seconds.

ATurning off the analyzer: method two (hardware option) . Click and hold the Push button power switch until it
starts to blink (2 seconds). Release thePush button. The analyzerturns off after about 5 seconds.
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Performing a hard shutdown

To perform a hard shutdown, there are two methods that can be usedBoth hard shutdown options involve analyzer
hardware and are not options selected from Raman RunTimeThey should only be used if Raman RunTime is
unresponsive:

APerforming a hard shutdown: method one.  Click and hold the Push button power switch for at least 12 seconds

until the analyzer powers down. Then release thePush button. After 2 seconds, the power switch begirs to blink;
ignore and continue to hold down the Power button until analyzer powers down. Release the button.

APerforming a hard shutdown: method two.  Unplug the analyzer.

See theRaman RunTimeOperating Instructions (BA02180C) for more information.
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6 Electrical connection

6.1 Port connections
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Figure 17: Rearpanel of Raman Rxn4

# |Name Description

1 |CDRHproduct label Product information about the Raman Rxn4analyzer

2 | Air exhaust Air exhaust fan and outlet

3 | Strain relief bar EO fiber cable strain relief mounting location

4 |ACinlet 100 to 240 V 50/60 Hz Power socket outlet that provides AC power to the base unit.
Ground pin on this connector serves as therotective conductor
terminal.

5 | Remoteinterlock connectors Safety feature. To interrupt the laser, remove the black plug.

6 | EOfiber connector Provides fiber-optic laser radiation output, fiber-optic Raman
collection and electrical laser interlock loop for eachinstrument
channel. The electrical laser interlock loop is intrinsically safe and
is governed by Endress+Hauser drawing 4002396.

Match 3 prongs on probe to 3 plugs on EO. Pull latch down to
secure probe in place.

Laser radiation may NOT exit a channel whose EO fiber connector
is removed because removing the EO connector also interrupts the
laser interlock loop for that channel.

7 | Analyzer ports Touchscreen USBort, USBport, Ethernet ports, RS485 serial
port, and touchscreenvideo port
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7 Commissioning

7.1  Connectivity

Raman RunTime provides networkconnected clients with analyzer data as well as analyzer control functionsRaman
RunTime supports Modbus and OPC connectivityOPC UA is the recommended protocol because it allows transfer of
large data (full spectral data and diagnostics in this case) and is a more reliable connection than OPC Classic.
However, legacy support for OPC Classic (DCOM, also called OPC DA) clientdss built in.

The Raman Rxn4system must be connected to a network for OPC functionality. Network settings can be viewed and
configured in Options > System > Network .

7.2  External circuit /O panel

At the center of the rear panel, is an I/O panel that provides several extra lowvoltage, non-intrinsically safe external
circuits:

ATouchscreen. Type A USB 2.0 for connection to a local touchscreen displayfhis is not required for the instrument
to operate as al|l operation parameters may B®uclsadent hr
kit, which includes the interface cable for this connection, is available for purchase fromEndress+Hausemunder p/n
70187807 .

ADisplay. Mini DisplayPort for video connection to a local touchscreen displayThis is not required for the
instrument to operate as al/|l operation parameters may
port does NOT support DP++; therefore, an active adapter is needed if connecting to a display without native
DisplayPort. A touchscreen kit, which includes the interface cable for this connection, is available for purchase from
Endress+Hausemunder p/n 70187807 .

AAux. Type A USB 2.0 reserved for future use.

ARS 485. DB9 which provides a haltduplex serial RS485, two-wire plus ground, Modbus RTU automation interface.
Pin 2 is Data +, Pin 3 is Datad, Pin 5 isground. All other pins are inactive.

Recommended wiring is commercially available shielded, 2 twisted pair, 22American wire gauge AWG),
terminated with a DB9 receptacle and back shell kit. Endress+Hauserecommends Carol C1352A cable, TE
Connectivity 5-747905 -2 receptacle and 1991253-9 back shell kit. Cable and connector/back shell of equivalent
specifications may be substituted.One pair is used for Data+ and Daté& and one of the wires from the second
pair is used for ground.It is not recommended to use the shield as a signal groundNo provision for connecting
the shield drain is provided at the Raman Rxn4 The shield may be connected to earth at the device on the
opposite end of the cable attached to theRaman Rxn4

ANetwork 1.10/100/1000 RJ45 Ethernet interface. Provides remote control option and automation data via OPC
UA, OPC Classic and Modbus TCBse standardethernet cabling.

ANetwork 2. Same asNetwork 1. Both interfaces may be used at the same time.
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Figure 18: Rear panel on aRaman Rxn4four-channel analyzer

Description

Identification label

Air exhaust

Functional earth grounding terminal

AC inlet 100 to 240 V, 50/60 Hz

Remote interlock connector

EO fiberconnection

N|lofloa || W|IN|FP|[#®*

External circuit I/O panel

7.2.1 Power and grounding

The Raman Rxn4has a standard IEC320 C-14 inlet for power at the rear of the instrument. Any power cord with an
IEG 320 C-13 plug will connect to the base unit. The Raman Rxn4accepts AC power from 100to 240 V and 50/60

Hz. For U.S. applications, a power cord is supplied. For neb.S. applications, the user must supply a power cable that
meets local/national standards.

Also included on the rear of the instrument is a functional earth terminal for additional grounding if required.
Primary grounding occurs through the IEC power inlet plug ground terminal which should be connected to the
building grounding system.

Do not position the Raman Rxn4in a way that makes it difficult to remove the mains cord. Only use adequately rated
power cables with the Raman Rxn4system.
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Electrical interconnect block diagram s

7.2.2

Raman Rxn4 single -channel configuration

7.2.2.1

HOGLTOC

ESTIA)

0vE8107 66LL107 SNASNONIVA
dNIAVLS SLLV
oL s AIMOT AINAON J%ﬂwoo AIMOd o
ZH 0905 "DVA OFC - 3 SNLDIANI
ﬁ 3 =
(ON1d €10 STINOTY) — gz E]
LAINISNIVNOV = TRIT0C — o s s 7 22, .,00%2 g 3 2] o
5 ] Zc 8328 2 2 E o 2
g 2 Z 33 5882558 3 & ER =]
2 B n ¥ X £ 2 2 Z¢c 22 22 - B z
3 2 55 52 2 2 G 2 2 2 2 2 a o a
S g g 2 2 28 78 58 L0 7 g g g
=N =5 55 5 % % 55 =3 = % %2 %
5 E 2 EE 9T6L10C "
g s 2|2 SCoL00C TS2010C
NVADNITOOD 3
= TLSCL10C
= UMAIHIS
MLHS OAdS
TTOLTOC
e - AINAON
NOILDALIA
AMANYD
1 s g ASNNYD
5 s I3
z £ |2 e
3 SNSNOMVA
z
B
z 2 A =
& 8 3 =
el = X
g Z g
g =3
z s
z 2
£ LNOLND = 5
g @ >
g TVINYIHL z C ] wuust
3 SHI0T0C . R
g _.1_ | T EMA NSO AT UST ST
=} s —__| anom y— aaTAST 60
7 1o asn TORT0T Z
5 = Td EC0RI0C v amou
< g S ==
3 5 SNd Q5 ameos
z lHooa TSSORT0T W "
2 S
m s = Qa1 IHD ‘Er
4 THO TN ® =
FTHD YALITANOD 5 NIAS 01F
= NIzEzsy Lnodsn =
L8T010C TVIIAS 2 ] nrms INd INud.
F160069 & P
5 SeoTr L] 1 THID WSO
]z .
e UANINTL UMb
TR0
TG6E069 OLLLT0C
asnxny .
ASNNITIDSHONOL =
—{_|aneasnst = % LLve Sit H{Jasn asn
(++d 0 ON'LMOd AV 1dSIA ININ) AV 1dSIa g 2
1 HLE € 2 % asia‘er {Jssn qanH asn
(SNEAOW) s8-8 S ) TJasn qasn am
(SNEAOW VN1, 1D DdO W) T SMOMLAN g AATIOYILNOD WL O I |ona T
= Bl — o}
5 S 2
(SNEAOW 'VN,10 DdO W) T HHOMLAN - a3aaagNg 4 TS0 =
& =
5 5

TLSTOLI0 ﬁu

SIOR10C

SIRLT0C

AMU ATIUMAUASV

AITIMAHASYT

SNIVLS
NOLLDANNOD A80¥d

HOLIMS ¥IMOd

ogasn

A0054422

Figure 19: Raman Rxn4single-channel configuration
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7.2.2.2 Raman Rxn4four -channel configuration
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Raman Rxn4four-channel configuration

Figure 20
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7.2.2.3 Raman Rxn4 hybrid configuration
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Raman Rxn4hybrid configuration

Figure 21

31

Endress+Hauser



Operating Instructions Raman Rxn4

7.2.3 Hazardous area installation drawing

LASER SAFETY INTERLOCK
CURRENT LOOP

WIRE-TO-CONNECTOR TRANSITION PCB - RXN2, 3, 4 ONLY (AS NEEDED)

\/\ - HAZARDOUS AREA ZONE 0, GROUP lIC - ZONE 1 OR 2 AREA (IF USING A KAISER RXN3 UNIT MARKED AS
- CLASS |, DIVISION 1, GROUPS A B, C, D - SUITABLE FOR ZONE 1)
- CLASS I, ZONE 0, GROUP liC - ZONE 2 AREA (IF USING RXNS MARKED SUITABLE FOR ZONE 2)
- NON-HAZARDOUS (NON-CLASSIFIED) AREA (IF USING A
BASE UNIT NOT MARKED AS SUITABLE FOR HAZARDOUS
LOCATION)

LASER SAFETY INTERLOCK
CURRENT LOOP

1.S. BARRIER, GM INTERNATIONAL D1032Q

Uo=96V
lo=10mA
Po=24mW

Lo=379 mH
Lo/Ro = 1530 yH/Ohm

LASER SAFETY INTERLOCK
CURRENT LOOP

BASE UNIT ENCLOSURE
OR ANCILLIARY ENCLOSURE

) LASER WITH REDUNDANT POWER CONTROL
l_ INCLUDES POWER INTERRUPT ELECTRONICS

OPTIONAL FIBER SWITCHING MODULE
(OPTICALLY PASSIVE)

LASER DELIVERY FIBER

PROCESS OR SAMPLE TO BE MEASURED HYBRID FIBER OPTIC CABLE - PN 2011635
(SYSTEM MAY BE COMPRISED OF MULTIPLE CHANNELS,
EACH WITH ITS OWN CABLE AND INTERLOCK LOOP)

MAX CABLE LENGTH = 258,920 FEET [78918.8 METERS)
CABLE PARAMETERS

L (cable) =0.18 yH/ FOOT

C (cable) = 13.9 pF / FOOT

NOTES:
1. CONTROL EQUIPMENT CONNECTED TO THE ASSOCIATED APPARATUS MUST NOT USE OR GENERATE MORE THAN 250 VRMS OR VDC.

2. INSTALLATION IN THE U.S. SHOULD BE IN ACCORDANCE WITH ANSI/ISA RP12.6 “INSTALLATION OF INTRINSICALLY SAFE SYSTEMS
FOR HAZARDOUS (CLASSIFIED) LOCATIONS” AND THE NATIONAL ELECTRICAL CODE® (ANSI/NFPA 70) SECTIONS 504 AND 505.

3. INSTALLATION IN CANADA SHOULD BE IN ACCORDANCE WITH THE CANADIAN ELECTRICAL CODE, CSA C22.1, PART 18, APPENDIX J18.
4. ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT.

5. FORU.S. INSTALLATIONS, THE PROBE MODELS RXN-30 (AIRHEAD), RXN-40 (WETHEAD) AND RXN-41 (PILOT) ARE APPROVED FOR
CLASS |, ZONE 0 APPLICATIONS.

6. NOREVISION TO DRAWING WITHOUT PRIOR CSA APPROVAL.
WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY.

A0049010

Figure 22: Hazardous area installation drawing(4002396 X6)

7.2.4 Remote laser interlock connectors

Adjacent to each instrument probe connector resides a remote interlock connector. This connector allows integrators

to access the analyzerds individual channel sucmasthe | ock cir
emergency stop buttonand door switch, as additional means to stop laser radiation for each channel. This connector

is in series with the associated channel s probe connectc
safe. Connection of external devices, incluthg cabling, to this connector are governed by drawing 4002396.

The instrument ships with shorting plugs installed n eac

be required for an external switch, a remote interlock pigtail may be purchased to facilitate connection to field wiring

using p/n 70189075 (single pigtail) or 70189076 (four pigtails) . Replacement shorting plugs may be purchased
using p/n 70193450

If one emergency switch is required to interrupt all four channels of afour-channel instrument simultaneously, a

4-pole switch shall be used. The four separate interlock loops are electrically isolated and may NOT be tied together

electrically. Endress+Hauser recommends IDEC XN1BV404MR for a 4PSTNC emergency stop button switch.

Refer to drawing 3000095 for remote interlock connection details.
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7.2.5 Interior of the Raman Rxn4

The interior of the Raman Rxn4 with the cover removed is shown below. The internal components are common
among all configurations.
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Figure 23: The interior of the Raman Rxn4 analyzer

Description

Power control module

Power supply

Internal temperature sensor

Excitation and collection fiber optics

Embedded controller

Laser module

Air inlet with incorporated ambient temperature sensor

Spectrograph module
CSM module

O~ |~ [W[IN]|F|H

=
o

Serial converter
USB hub

=
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Figure 24: Embedded controller locked in service position
Description
Interlock IS barrier
Embedded controller backup battery
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7.3 Raman Rxn4 hardware components

7.3.1 Laser

The laser used in theRaman Rxndis a special versionoEndr ess+Hauser ds Class 3B | as
that requires no routine adjustment.

The laser can be turned on and off using the LASER ENABLE switch on the front of the base unit at any time while
the Raman Rxndis operating.

7.3.1.1 Laser apertures
Apertures for laser emission are found in the following places on and within the Raman Rxn4

AProbehead
AcConnection panel
Acalibration module
AlLaser

7.3.1.2 Laser interlock circuit

If an interlock in a fiber cable breaks, the laser output for that channel is disabled. Other channels with intact fiber
interlocks will continue to have the laser available to them.

For laser output to occur on a channel, a probe and remote interlock shorting plug, Endress+Hauser p/f#0193450,
must be installed to their respective connectors.

Auxiliary interlock laser emission indicators are located on the probes. See the specific probe operating instructions
for more information.

7.3.2  Spectrograph

The spectrograph includes the opticalelements used to filter out the Rayleigh scatter and focus the Raman scatter
onto the detector. The spectrograph assembly (which includes the detector) in the Raman Rxn4 is contained in a
sealed assembly and has no useserviceable parts.

7.3.3 Calibration switching module

The calibration switching module (CSM) is a key component of theRaman Rxn4 Using high-reliability switches, it
routes the several channels and performs automatic wavelength calibration with a neon source and laser wavelength
calibration with an internal Raman shift standard. It also contains a software-controllable shutter for the laser.

The neon lamp provides a broad spectrum of lines for wavelength calibration across the Raman spectrum. The neon
lamp also is not susceptible to spectral shift with changes in temperature or pressure as are calibration protocols that
rely on Raman bands.

The calibration can be performed on the internal neon lamp without reconfiguring the analyzer to accommodate an
external calibration unit. The internal Raman shift standard allows the laser wavelength to be tracked.

Because the calibration light source is internal to theRaman Rxn4 it is susceptible to interference from stray light
entering the connected probes. Prevent stray light from entering any probe connected to the base unit by covering
the ends ofany attached probesthat are not being used

Refer to the Software operation chapter of theRaman RunTime Operating Instructions (BA02180Chor more
information on calibrating the Raman Rxn4 analyzer.

7.3.4 Fuses

There are no fuses to replace on theRaman Rxn4 The Raman Rxn4is powered by a special adapteéddvanced
technology extended (ATX) power supply, which has no external fuses. If a short circuit were to occur inside the
Raman Rxn4it would be on the DC output side of the power supply. In this event, the power supply would turn itself
off and the user must manually reset the power byremoving the plug for five minutes after the source of the short
circuit is resolved.
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7.3.5 Raman Rxn4 installation options

The Raman Rxn4 analyzer is availablevith 4 different installation options : as a standalone single unit, in a rack
holding up to two analyzers, asa single unit in an enclosure on a trolley, andas a single unit in an enclosure on a
stand.

For connecting main power to the analyzer, an integratedinternationally approved pigtailed power cord is provided.
The pigtail incorporates a standard IEC320 C-14 inlet to which any standard and locally approved power cord with
an IEG320 C-13 plug may be attached to provide mains power to the accessory. The accessory accepts AC power
from 100 to 240 V and 50/60 Hz.

For the Raman Rxn4 sold within the continental United States, a power cord is provided with the attachment to
mains power. Foranalyzers sold outside the continental United States, a power cord idNOT included. It is the
responsibility of the end user or local Endress+Hauserrepresentative to provide the locally approved power cord for
attachment to mains power.

For the stand-alone single unit, a touchscreen kit is available for purchase from Endress+Hauser (p/n 70187807).

A0048721

Figure 25: Raman Rxn4 unit
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7.3.5.1 Rack

The rack can hold up to two units on lockable slides with cable carrier arms. It has a singl®uchscreenmonitor with
a switch to shift the unit display between analyzers. There arelockable doors on the front and rear of the rack. The
power distribution unit within the rack contains 8 power receptacles. Rack installation drawing is 3000097.
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Figure 26: Two Raman RxnZanalyzersin a rack
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Figure 27: Two Raman Rxn4analyzersin a rack
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7.3.5.2 Enclosure

The enclosure isconstructed of a welded 304 stainless steelcabinet with a door to access the touchscreen, and
another door to access theRaman Rxndanalyzer integrated within. The probes connect on the connection panel on
the bottom of the unit. The external power cord protrudes from the enclosure on the right side. The USB port and air
conditioner are on the left side. There are four laser keys on the front of the device with laser indicator lights.
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[o]
i
]

%

Figure 28: Raman Rxn4 enclosure and trolley option
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Figure 29: Raman Rxn4 enclosure and stand option
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7.3.6 Air filter

The Raman Rxndincorporates a tacked polyester spun air filter element to reduce dust intake into the base unit. The
air filter is accessed by a magnetically secured access panel on the front of the instrument. The air filter should be
cleaned with compressed air once gery month or if the embedded software is reporting an internal

over-temperature error (if ambient temperature is within specification). In extremely dusty conditions, the air filter
should be cleaned more often.The air filter has a blue tacky side which should be oriented toward the outside of the

base unit.

If a replacement air filter (p/n 70199233) is needed, refer to our website (ittps://endress.com/contact ) for the list

of local sales channels in your area.
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Figure 30: Pull (1) for access to air filter
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8 Operation

A WARNING

a  Whenever the Raman Rxn4 analyzer main power switch and laser key are in theiON position, probes should be
shuttered or covered, or remain immersed in the sample to be measured.

8.1 Raman RunTime embedded software

Raman RunTime is the embedded control software installed on all theRaman Rxn4analyzers. It is intended for easy
integration with standard multivariate analysis and automation platforms to enable a real -time, in situ process
monitoring and control solution. Raman RunTime offers both OPC and Modbus interfaceto provide clients with
analyzer data as well as analyzer control functions Please refer to theRaman RunTime Operating Instructions
(BA02180C) for complete instructions on configuring and using the Raman Rxn4 with Raman RunTime.
8.2 Initial Raman RunTime setup
To perform initial Raman RunTime software setup, follow the instructions below.
1. Customize the analyzer name. The default namei® Raman Anal yzer 6:
A From the Raman RunTime dashboard, navigate t®ptions > System > General.
A Click the Instrument Name field.

A Enter a custom name, for example, Raman Rxn485 sn0012345, then click Apply . The analyzer name is how
the system is identified in diagnostic exports and within calibration reports.

2. (Optional) Calibrate the touch screen:
A From the dashboard, navigate to Options > System > General > Calibrate Touch Screen.

A Follow the on-screen prompts. To achieve better calibration, use the edge ofour fingernail when following on
screen prompts and touching the requested touch points.

3. Customize the identity for communication protocols, and customize network settings:
A Navigate to Options > System > Network.
A Click the Hostname field.

A Enter a custom name and clickApply . This is a critical step because the hostname is how the Raman Rxn
system is identified through communication protocols.

If using DHCP, the IP address is obtained automatically.
A (Optional) Enter the static IP information, as applicable, then click Apply .
4. Setthe date and time:
A From the dashboard, navigate toOptions > System > Date & Time.
A Specify the time, date, and time zone, or

A EnableTime Synchronization . Provide a time server address on the local network.

A Click Apply .
a  If setting the date and time manually, ensure the time zone is set up correctly before proceeding to other
adjustments.

a  This is another critical step because spectral acquisition and resulting files and communication protocols
are managed by the systemds date/ti me.
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5. Specify names for each probe/quadrant such as Probe 1, Probe 2:
A From the dashboard, click the title bar of the probe you wish to name. The stream or probe detail view
displays.
A Select theSettings Tab and click Name.
A Enter the name of the probe and clickApply .
A Let the system stabilize for at least two hours before proceeding to calibration.

6. Refer to the Raman RunTime Operating Instructions (BA02180Cjor initial calibration and verification
instructions.

8.3 Calibration and verification

Reliable, transferable calibration is important for comparing data acquired at various times or with different
analyzers. Different instruments analyzing the same sample can generate nearly identical spectra if they are properly
calibrated. The Raman RunTine software package includes an automatic calibration wizard that guides you through
a procedure to automatically calibrate the wavelength and intensity axes and the wavelength of the laser.

After the initial calibration during installation, the Calibrate Periodically function is usually sufficient to maintain the
wavelength and laser calibration of the Raman Rxn4.

A summary of the recommended calibration and verification sequence is as follows:

1. Internal calibration
2. Probe calibration
3. Probe verification

8.3.1 Internal calibration

Raman Rxn4analyzers have internal calibration standards for spectrograph and laser wavelengthThe internal
calibration options are:

AAutomatic. If the instrument is already calibrated, this setting compares the current analyzer response to
calibration specificationsand applies an algorithmic correction if it is minorly out of specification. This setting also
recalibrates if the spectrograph wavelength, laser wavelength, or both are out of specification If the analyzer is
uncalibrated, this performs an alignment calibration, followed by a full wavelength calibration and full laser
wavelength calibration.

ARecalibrate X Axis. Forces full wavelength and laser calibrations without first checking whether the analyzer is
within spec.

ARecalibrate All. This setting causes the alignment calibration to be repeated prior to performing full spectrograph
wavelength and laser wavelength calibrations. Note that whenRecalibrate All completes, the intensity calibrations
and verifications of all probes are invalidated.

Refer to the Calibration and verification section of the Raman RunTime Operating Instructions (BA02180CHor steps
to perform or set periodic internal calibrations.

8.3.2 Probe calibration

The sensitivity of the Raman Rxn4 varies with wavelength due to variations in the throughput of the optics and the
guantum efficiency of the CCD. The probealibration function in Raman RunTime can be used to remove the effects
of this variation from measured spectra.

Probe calibration can be performed using a probespecific calibration kit or the HCA Raman calibration accessory.
Refer to the applicable probeor optics manual to determine the appropriate calibration accessory. Refer to the
calibration accessory manual for details on how to calibrate the specific analyzer/probe combinationEach channel
must be probe calibrated separately.

Probe calibration can be performed during active experiments, for example when a probe needs to be set up while
another probe is active. When a probe calibration is triggered, any acquisitions currently in progressre aborted
automatically, and the calibration proceeds. Upon completion of the calibration, active probes automatically resume
normal operation.
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8.3.3 Probe verification

The probe verification wizard may be used to verify that the Raman Rxn4 is performing within specifications. Probe
verification acquires a Raman spectrum of a standard Raman sample, usually 70 % IPA or cyclohexane, and analyzes
the resultant spectrum for peak positions, peak area ratios and Raman signal strength. The peak position verification
confirms that the spectrograph and laser wavelength calibrations are within specification. The peak area ratio
verification confirms that the probe intensity calibrat ions are within specification. The signal strength verification
confirms that t heto-noiserdtioiswitlemspegifscatieni Agrepeartlis generated showing the results

of the verification steps along with a Pass/Fail indication.

This step is not required to collect a Raman spectrum, but it is highly recommendedRefer to the applicable probe or
optics manual to determine the appropriate verification accessory acceptablereference samples, and for information
about how to verify the specific analyzer/probe combination.
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9 Diagnostics and troubleshooting

Raman RunTime provides diagnostic information to help determine troubleshooting required on the analyzer. Refer
to the System warnings and errors section of theRaman RunTime Operating Instructions (BA02180CHor additional
information.

9.1 Warnings and errors

9.1.1 System status

The Status button in the middle of the main view Status bardisplays the current state of the system.

Status Description

When the system is fully calibrated and operating as expected, the Status button reads OK and appea@een.

If a system warning is encountered, theStatus button changesto Yellow . Warnings should be acknowledged but
\ immediate action may not be necessary. Click theStatus button to view details of the warning. The most common
Warning warning occurs when all the channels are not occupied. The buttorpulsesincessantly until the problem is
resolved.

Click the Status button to view details about the warning.

If a system error is encountered, theStatus button changesto Red. An error requires immediate action to restore
system performance.

Click the Status button to view details about the error.

® DO

9.1.2 Uncalibrated channels

In some cases, users may choose not tase all available channels on aRaman Rxn4analyzer. These
unused/uncalibrated channels may result in warnings generated, thereby putting the whole system in a warning
state. To resolve these erroneous warnings about unused channels not being calibrated, the user can individually
turn off unused probes/channels in the Options > Calibration screen and select theON/ OFFmarker beneath each
probeds number.

If a system error is encountered, theStatus button changesto Red.

1. Click the Redstatus indicator to view details about the warning or error.

2. Inthe event analyzer stops communication with the interface, go toOptions, selectSystem, chooseRestart and
the analyzer reboots. This re-establishes camera/interface communication.

9.1.3 Low laser power
To check laser environment data, go to theOptions > Diagnostics > Environment tab.

If low laser power is suspecteddue to low signal in the Raman spectracheck the Laser Power diagnostic as
highlighted in the figure below . The laser power should register within 10 mW of the laser power setpoint.

Laser diode current increasa over time due to normal diode aging. Raman RunTime provides a warning when laser
diode current reaches 80% of its current limit , and an error when it reaches 90% of its limit. In each state Raman
RunTime recommends service of the laser module. When the laser diode current reaches its limit, the laser is in a
failure state and laser power gradually starts decreasingFor Technical Service, refer to our website
(https://lendress.com/contact ) for the list of local sales channels in your area.
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Raman Rxn4

System Diagnostics

CSM Diamond Heater Temperature 64.9

Detector Temperature -40.0
External Temperature 23.0
Internal Temperature
Laser Cooler Current
Laser Cooler Voltage 1.6

Laser Diode Current

Laser Diode Temperature(C)
Laser Diode Voltage 1.7
Laser Enclosure Temperature(C)

Laser Heat Sink Temperature(C) 31.8

Laser Power

I Name Value I

Environment

Close

A0049222

Figure 31: Environment tab to viewlaser diode current and laser power

9.1.4 ON/OFF button flashing

The ON/OFF button emits a flashing blink code to communicate a problem when the software is unavailable.

Sign

Problem

Solution

2 blinks in quick
succession followed by
a solid long pause.

Indicates problem with main power supply. Could
indicate power has been interrupted. Flashing
ceases when reserve power is depleted if it is not
replenished.

Checkthe security of the power cord and its
connection. If there is no facility power outage,
problem could be with power unit and a replacement
is necessary QGall service.

3 blinks in quick
succession followed by
a solid long pause

Indicates the system has detected a problem with
the main power supply and has attempted to
restore normal power supply operation without
success.

There is likely a problem with the main power supply
and a replacement is necessary. Call service.
Operation may be temporarily restored with the
following procedure: Unplug the power cord from the
instrument until the power button stops blinking,
then reconnect the power cord. If the instrument
powers up normally, continue to use while waiting
for the replacement power supply.

6 blinks in quick
succession

It is too hot inside the instrument. The device is
rated for an environment up to 35 °C(95 °F).
Instrument shuts down its power source when it
is too hot.

Check ambient temperature in the environment
around the instrument. If the temperature does not
exceedthe rated limit, call service.

9.1.5 Quick reference troubleshooting

Diagnostic Title

Solution

Probe is not emitting laser

Check whether the probe is connected properly. Confirm that laser key is turnedN
and indicator light is lit. Inspect whether the shutter switch is in the ON position.
Examine whether the remote unlock connector is present on specific channel.

responding

RamanRunTime is frozen and not

power the device back up.

Reboot device by holding theON/OFF button on the front of the device for 12 seconds
until it powers down. Release power button. Depress power button momentarily to

temperature warning

RamanRunTime reports a detector

Camera hasnot

from when it powered up to cool down to the proper temperature.

had time to cool down.

The probe fiber is broken

The interlock connector cuts off power to the system if the cable is broken.For
Technical Service, refer to our website [jttps://endress.com/contact ) for the list of
local sales channels in your area.

The laser has failed

CheckOptions > Diagnostics f

Technical Service, refer to our website [ittps://endress.com/contact ) for the list of
local sales channels in your area.

or a reading on theFbrase

RamanRunTimewill not initialize

Follow instructions in the Restore section of the RecoveryConsole to restore an export
file already saved that contains settings, calibrations and verification data.

44

Endress+Hauser


https://endress.com/contact
https://endress.com/contact

Raman Rxn4 Operating Instructions

9.2 Raman Rxn4 system and power loss

The instrument retains its last known power state in non-volatile memory. Should power be interrupted to the
instrument at any time, the instrument recall sits last known power state and returns to that power state once power
is restored. For example, if the instrument was ON when power was interrupted, it will power on automatically once
power is restored. If the laser was ON and the laser key is also in the ON position as well, then the laserilivurn on.
In the unlikely event of this occurring, this represents a possible laser exposure hazard. While powels interrupted, if
the instrument was ON at the time of power loss, the power switch flastesa two-blink error code for 30 to 60
seconds, indicating that powerwas lost.
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10 Maintenance

10.1 Optimization

If you move the Raman Rxn4 it may be necessary tae-optimize its performance. First, re-verify its performance
using Raman RunTime and compare the results for the current to the previous verification. If the signal intensity has
dropped significantly, you may benefit from following the optimization guide lines below.

10.1.1 Sample position

If the sample has been moved from the focal point of theprobe, less Raman scattering is recovered by thprobe and
transmitted to the spectrograph. This is the easiest area to check first.

Perform the following procedure in a darkened room:

1. ClickFocuson the Stream Detail View.
2. Watch the signal increases and decreases in response to the sample movement in front of therobe.
3. Be aware of any potential laser light reflected off the sample container during this procedure.

A WARNING

o  The Raman Rxn4 uses a Class 3B laser as defined S| Z136.1: Safe Use of Laser®Direct eye contact with the
output beam from the laser will cause severe damage and possible blindnesglways be aware of the initial
direction and possiblereflection or scattering paths of the laser.

o Refer to the Raman Rxn4 Safety Instructionsind the probe-specific safety instructions for additional laser safety
information.

10.1.2 Cleaning the lens or window

If the lens or window on the probe/optic is contaminated by the process, dust, or fingerprints,it needs to be cleaned.
Refer to the applicable probe or optics manualfor cleaning instructions.

10.1.3 Detector camera alignment
If the Raman Rxn4spectrograph internal optics have shifted, the detector camera alignment may need to be changed.

A cauTion

a  The CCD camera alignment is set at the factory and rarely needs to be altered in the field. Alignment should be
performed only by experienced personnel.

Prior to performing a camera alignment operation, it is important to ensure that no stray light is entering any of the
probes that are attached to theRaman Rxn4 Alignment is performed with an internal white light source, and stray
light entering on any of the attached probes can interfere with the alignment light source.

To perform the camera alignment:

1. Navigate to Options > Calibration .

2. ClickCalibrate under the Internal Calibration section then select Recalibrate All from the Calibration Mode
drop-down list. ClickCalibrate .

All probe calibrations and verifications are invalidated after Recalibrate All and need to be reperformed. See
Calibration and verification™ for additional instructions.
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10.2 Real-time clock backup battery replacement

The Raman Rxd analyzer contains a AA-sized SAFT LS 14500 3.6V LBOC] cell type battery. Replacement of the
battery is intended to be done only when the analyzer is disconnected from power and fiber optic cables.

1 Test the replacement battery using a battery test meter prior to installing the battery.
1 Make sure you disconnect the power for at least 10 seconds, or after altapacities inside have been drained.

A WARNING

Controller assembly contains a batterymanufacturer/type: SAFT LS 14500 3.6V LSOC). Replacement batteries
must be identical. Failure to observe this warning will invalidate the governing certificates.

1.

Remove the cover.

0 Lay the Raman Rxn4 on a benchtop horizontally in the orientation shown with the cooling fan
toward the top.
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Figure 32: Raman Rxn4 on a benchtop horizontally

0 Remove and save the @hilips head screws securing the cover to the Raman Rxn4. There are 3
screws per side.
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Figure 33: Raman Rxn4 captive thumbscrews (1)
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o Lift the cover straight up and away from the Raman Rxn4.
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Figure 34: Raman Rxn4 slide cover toward the rear

2. Locate the embedded controller plate.
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Figure 35: Rear overview with controller plate in normal position (1)

3. Loosen thecaptive screw securing the embedded controller plate.
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Figure 36: Captive screws securing the embedded controller (1)

4. Pull on the locking pin (1) and lift by the captive screw (2) on the controller plate to rotate the controller
plate 90 degrees. Release the locking pin to lock the controller plate in the up position.

0 The SAFT battery is now visible andaccessible.
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Figure 37: Rear overview with controller plate in the open position

5. Remove the 2 cable ties holding the battery in the polarized holder.
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Figure 38: Remove cable ties holding the battery (1)

6. Remove battery.
7. Replace ONLY with a new AAsized SAFT LS 14500 3.6V LBOCR cell type battery by inserting it in the
polarized holder in the correct orientation.

8. Secure the new battery in the polarized holder with 2 new small cable ties.
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Figure 39: Secure the new battery with cabldies
9. Flip controller down and tighten the hand screw back into rail.
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