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About the Manual

This manud is designed to be used by PerkinElmer Field Service Engineers. It is a complete reference
guide for servicing Clarus 500 GC, including calibration procedures, troubleshooting and replacement
procedures. The manua aso includes afunctional description of the Clarus 500 GC and complete details
about the mechanica and electrical construction.

How to Use this Manual

This manual includes all the information you will need to install, test, and service the Clarus 500 Gas
Chromatograph as efficiently as posshble.

How the Manual is Organized
This service manual is divided into 10 chapters. Color-coded tabs have been included to help you

quickly locate Chapters. In addition, important service aids such as the Pre-Installation and
Installation Checklists are included in the Installation Chapter of this service manual.

Conventions Used in This Manual

The following conventions are used throughout this manual:

Conventions in the Text

Bold typeis used for:
commands. For example, Open Data.
abutton that you touch. For example, “Touch Method Used.” the name of an icon that you touch.
An asterisk “*” is used to indicate a one-step procedure.

Underlining is used for clarification or emphasis. In the case of the Help file, it is used to show jumps,
popups and hotspots.

Turn the page for a summary of the contents of this manual.
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Manual Summary

Chapter 1. Introduction
This chapter includes an overview of the manual and safety information.

Chapter 2. Installation
This chapter describes the hazards and recommended safety practices you should observe when servicing
or operating the Clarus 500 GC.

Chapter 3. Maintenance
This chapter describes how to ingtall the Clarus 500 GC. The Pre-Installation and Installation Checklist
are included in this chapter, asis the Customer Orientation Script.

Chapter 4. Firmware
This chapter describes how to download the firmware on to the Clarus 500 GC.

Chapter 5. Performance Test
This chapter describes how to test the instrument using different detector/ injector configurations.

Chapter 6. Autosampler
This chaper includes descriptions of and service procedures for al autosampler mechanical and electrica

components. Schematics for autosampler electrical components are included in this chapter.

Chapter 7. Diagnostics
This chapter describes how to run the Clarus 500 GC software diagnostics.

Chapter 8. Troubleshooting
This chapter describes how to troubleshoot genera instrument problems.

Chapter 9. Electrical System
This chapter includes circuit descriptions of and service procedures for all electrical system components.

Schematics are included in this chapter.

Chapter 10. Hardwar e System
This chapter describes the components of the Clarus 500 GC mechanical system, which includes
detectors, injectors, pneumatic controls, and the oven.

Chapter 11. Pneumatics
This chapter includes a full range of pneumatics options provides optimum performances with al types of
columns and detectors.

Chapter 12. Service Data Bulletins
This chapter allows you to store your upcoming service data bulletins.

Related User Documentation

For detailed operating instructions beyond what is included in this manual, refer to the Clarus 500 GC
User’sGuide, Part No. 0993-6625A.
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Conventions Used in this Manual

Normal text is used to provide information and instructions.
Bold text refersto text that is displayed on the screen.

UPPERCASE text, for example ENTER or ALT, refersto keys on the PC keyboard. '+ is used to show
that you have to press two keys at the same time, for example, ALT+F.

All eight digit numbers are PerkinElmer part numbers unless stated otherwise.

Notes, cautions and warnings

Three terms, in the following standard formats, are also used to highlight specia circumstances and
warnings.

NOTE: A noteindicates additional, significant information that is provided with some procedures.

We use the term CAUTION to inform you about situations that

CAUTION  could result in serious damageto the instrument or other
equipment. Details about these circumstances are in a box like
thisone.

We use the term WARNING to inform you about situations that
could result in personal injury to yourself or other persons.
Details about these circumstances are in a box like this one.

WARNING
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Electromagnetic Compatibility (EMC)
United States (FCC)

This product is classified as a digital device used exclusively as industrial, commercial, or medical test
equipment. It is exempt from the technical standards specified in Part 15 of the FCC Rules and
Regulations, based on Section 15.103 (c).

European Union

All information concerning EMC standards will be in the Declaration of Conformity and these standards
will change as the European Union adds new requirements.

European Union Industrial Environment

The 230 V/50 Hz. Clarus GC has been manufactured for use in the European Union and is intended for
the industrial environment. The instrument is to be connected to a mains power network supplied from a
high or medium-voltage transformer dedicated for the supply of an installation feeding a manufacturing or
smilar plant.

Industrial environments are characterized by the existence of one or more of the following conditions:
-industria, scientific and medical (1ISM) apparatus are present
-heavy inductive or capacitive loads are frequently switched
-currents and associated magnetic fields are high

These are the mgjor contributors to the industrial electromagnetic environment and as such distinguish the
industrial from other environments. The instrument is not intended for connection to a public mains
network supplying residential, commercia and light-industrial locations.

Susceptibility to RF Interference

With the exception of the Flame lonization Detector (FID), an RF field strength of 10 V/m between 80
MHz. and 1000 MHz. with 80% modulation at 1 kHz. may cause a deflection on the chromatographic
detector baseline that exceeds its normal pattern. Thisimpliesthat if atransmitting device, such asa
walkie-talkie carried by a security guard, is use near the detector, a spike or peak on the chromatographic
baseline may occur. If you are concerned that such an event may occur, PerkinElmer recommends that
walkie-talkie restriction notices be posted in the vicinity. Cell phones, beepers, and other similar devices
operate in amuch higher frequency range and do not cause interference.
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Warning Signs on the Instrument

~_ Alternating current.

Protective conductor terminal.

O Off position of the main power source.

I On position of the main power source.

Warning, hot surface

Warning, risk of electric shock.
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Warning (refer to accompanying documents).

Label locations on instrument

WARNING: Hot injectors.
The injectors are HOT and
can cause serious burns.

1-8
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Safety Practice

This chapter describes the general safety practices and precautions that must be observed when operating
the Clarus 500 GC.

This advice is intended to supplement, not supersede, the normal safety codesin the user's country. It is
also a supplement to the PerkinElmer standard Safety and Health Policy. The information provided does
not cover every safety procedure that should be practiced. Ultimately, maintenance of a safe laboratory
environment is the responsibility of the analyst and the analyst's organization.

Please consult all manuals supplied with the Clarus 500 GC and accessories before you start working with
the instrument. Carefully read the safety information in this chapter and in the other manuals supplied.
When setting up the instrument or performing analyses or maintenance procedures, strictly follow the
instructions provided. The Clarus 500 GC should be used in accordance with the instructions provided in
thismanual. If used otherwise, the protection provided by the instrument may be impaired.

Generic Warnings

Before installing or operating the Clarus 500 GC, read the following information concerning hazards and
potential hazards. Y ou should ensure that anyone involved with installation and/or operation of the Clarus
500 XL GC is knowledgeable in both genera safety practices for the laboratory and safety practices for
the Clarus 500 GC. Get advice from your safety engineer, industrial hygienist, environmental engineer, or
safety manager before you install or use this instrument.

Heated Zones

Heated zones should be treated with caution, for example, injector caps and detectors. Avoid physica
contact with the injector caps. The detector cover may get hot, especialy if flame ionization detectors are
operated at high temperatures. As ageneral rule, allow heated zones to cool before attempting to work in
the oven, injector, or detector areas

THERMAL RUNAWAY PROTECTION: The Clarus500 GC software
shuts down the instrument if any heated zone exceeds 470 °C. Should this
CAUTION  occur, the following error message is displayed:

INSTRUMENT SHUTDOWN
xxx THERM RUNAWAY where xxx is the heated zone

Call your PerkinElmer Representative.

Instrument shutdown also occursiif thereis a PRT (Platinum Resistance
Thermometer) or MPU (Micro Processor Unit) failure. 1n these cases
the following error messageis displayed:

INSTRUMENT SHUTDOWN
xxx PRT ERROR where xxx is the failed zone.

Call your PerkinElmer Representative.
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Precautions

Be surethat all instrument operators read and understand the
precautions listed below. It isadvisable to post a copy of the
precautions near or on the instrument shelf.

WARNING

The following precautions must be observed when using the Clarus 500 GC:

Be sure that the power line voltage of the Clarus 500 GC corresponds to the voltage used in your
[aboratory.

Never remove the side panels of the Clarus 500 GC without shutting down the instrument and
disconnecting the instrument power cord from line power.

Do not immerse the purge gas exit linein aliquid, asthe liquid may be drawn back into the sample
holder.

Only high quality purge gases should be used with the Clarus 500 GC. Minimum purity of 99.995 %
isrecommended. A high quality filter-dryer accessory is recommended for the removal of any
moisture from the purge gases.

Always encapsulate indium, tin, lead, and zinc standards in duminum or graphite pans, as these
metals will alloy with gold, copper or platinum pans.

It is very important that nothing fall down into the cavity surrounding the sample holders. If
anything does fall down, IMMEDIATELY turn off the power switch of the Clarus 500 GC and call
your PerkinElmer Service Representative.

Environmental Conditions

Operating Conditions

CAUTION The Clarus 500 GC is designed for indoor use only.

1-10
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Do not operate in a Cold Room or a refrigerated area. The
Clarus 500 GC operates most efficiently under the following
conditions:

Ambient temperature is 10 °C to 35 °C (50 °F to
95 °F). The GC will operate safely between 5 °C and 40 °C
(41 °F and 104 °F).

Ambient relative humidity is 20% to 80% non-condensing.

CAUTION

Operating altitude isin therange of 0 to 2 000 m.

The Clarus 500 GC is not designed for operation in an explosive
environment.

WARNING

Installation Category

The Clarus 500 GC is able to withstand transient overvoltage according to Installation Category |1 as
defined in IEC 1010-1.

Pollution Degree

The Clarus 500 GC will operate safely in environments that contain nonconductive foreign matter up to
Pollution Degree 2 in IEC 1010-1.

1-11
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Storage Conditions

The Clarus 500 GC may be stored under the following conditions:
ambient temperature is-20 °C to +60 °C (-4 to 140 °F)
ambient relative humidity is 20 to 80%, non-condensing
dtitudeisin the range 0 to 12 000 m.

General Laboratory Safety
Y our laboratory should have all equipment ordinarily required for the safety of individuas working with

chemicals (fire extinguishers, first-aid equipment, safety shower and eye-wash fountain, spill cleanup
equipment, etc.).

Electrical Safety

The Clarus 500 GC contains high voltage. To prevent the risk of shock, unplug the line cord from the AC
outlet and wait at least one minute before opening or removing any instrument panels.

The instrument has been designed to protect the operator from potential electrical hazards. This section
describes some recommended electrical safety practices.

This unit contains protective circuitry. Contact PerkinElmer Service before
CAUTION . .
performing any AC line tests.

Connect the GC to an AC line power outlet that has a protective
ground connection. To ensure satisfactory and safe operation of the
GC, it isessential that the protective ground conductor (the
green/yellow lead) of the line power cord is connected to a true
eectrical ground. Any interruption of the protective ground
conductor, inside or outside the GC, or disconnection of the
protective ground terminal may impair the protection provided by
the GC.

WARNING

1-12
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Do not operate the GC with any covers or parts removed.

WARNING

To avoid electrical shock, disconnect the power cord fromthe AC
outlet before servicing. Servicing on the GC is to be performed
only by a PerkinElmer service representative or similarly trained
and authorized person.

WARNING

Do not attempt to make adjustments, replacements or repairsto this
GC except as described in the user documentation.

WARNING

For protection against fire hazard, only replace fuses with the same
type and rating. Servicing on the GC isto be performed only by a
PerkinElmer service representative or similarly trained and
authorized person.

WARNING

Ensure that the power cord is correctly wired and that the ground leads of all electrica units (for example,
recorders, integrators) are connected together via the circuit ground to earth. Use only three-prong outlets
with common earth ground connections.

Servicing of incoming AC line components in your laboratory should be performed only by alicensed
electrician.

Lethal voltages are present at certain areas within the instrument.
Installation and internal maintenance of the instrument should
only be performed by a PerkinElmer service engineer or similarly

d authorized and trained person. When the instrument is connected to
WARNING line power, opening the instrument coversis likely to expose live
parts. Even when the power switch is off, high voltages can still be
present. Capacitors inside the instrument may still be charged even if
the instrument has been disconnected fromall voltage sources.
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The instrument must be correctly connected to a suitable electrical supply. The supply must have a
correctly installed protective conductor (earth ground) and must be installed or checked by a qualified
electrician before connecting the instrument.

Any interruption of the protective conductor (earth ground) inside or
outside the instrument or disconnection of the protective conductor terminal
is likely to make the instrument dangerous. Intentional interruption is

W prohibited.

When working with the instrument:

Disconnect the instrument from all voltage sources before opening it for any adjustment,
replacement, maintenance, or repair. If afterwards, the opened instrument must be operated for
further adjustment, maintenance, or repair, this must only be done by a PerkinElmer Service
engineer.

Whenever it is possible that the instrument is no longer electrically safe for use, make the instrumernt
inoperative and secure it against any unauthorized or unintentional operation. The electrical safety of
the instrument is likely to be impaired if, for example, the instrument shows visible damage, has
been subjected to prolonged storage under unfavorable conditions, or has been subjected to severe
stress during transportation.

Moving the Clarus 500 GC
The Clarus 500 GC weighs 53.5 kg (118 Ib). Improper lifting can cause injury to the back. If the

instrument must be moved, we recommend that at least two people carefully lift the instrument in order to
moveit.

ECD Radioactive Hazards

To assure that removable radioactive contamination on the external parts of
the ECD remains at a safe level, the United States Nuclear Regulatory
Commission requires that:

The ECD be Wipe Tested at least once every six months.

WARNING

A record of the results be maintained for NRC inspection.

NOTE:

United States Government Regulations for ECDs

To repair an Electron Capture Detector cell requires a specific license issued by the U.S. Nuclear
Regulatory Commission (NRC) and/or in some states by the equivalent state agency. For further
information on obtaining a license, contact the Customer Service Department at PerkinElmer, Shelton,
Connecticut, or the NRC Material Branch, Office of Nuclear Materials, Safety and Safeguards,
Washington, DC 20555.
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Special Instructions for ECD Cell Purchasers

Theseinstructionsare for ECD cell purchaserswho are not specifically licensed to handle radioactive
materials.

The Clarus 500 GC Electron Capture Detector model (P/N N610-0063) contains a maximum of 15 mCi
of Nickel 63 (Ni 63), aradioactive material. Y our possession and use of this detector is governed by 10
C.F.R. Section 31.5 which is reproduced in Appendix |. Under the provisions of that regulation you are
deemed a"Genera Licensee."

Y our possession and use of the detector cell may aso be regulated by the state where you are located.
The requirements of state regulatory agencies are substantially similar to those contained in NRC
regulation 10 C.F.R. Section 31.5, but they may differ in some respects. It is suggested that you procure a
copy of the regulations of your particular state. (Supplement 2 in Appendix | contains alist of the
"Agreement States' which have been granted authority by the U.S. Nuclear Regulatory Commission to
regulate the possession and use of radioactive material.)

It isrequired that you be familiar with regulation 10 C.F.R. Section 31.5 (Appendix 1 in the Hardware
Guide 0993-6590). Following are summaries of its requirements.

Labels
Do not remove any of the labels attached to the ECD cell or any of the labels attached to your Clarus 500

Gas Chromatograph that refer to the ECD cell. Follow al instructions and abide by al precautions
provided by the labels and in user instruction manuals referred to by the labels.
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Leak Testing

You are obligated under U.S. federal and state regulations to make certain that the ECD cell is wipe-
tested for leakage of radioactive materials at intervals of no longer than six months, and that the analysis
of these wipe tests is conducted by a person specificaly licensed to do so, either by the U.S. Nuclear
Regulatory Commission or by an Agreement State. The anayses can be performed by the firm listed
below:

National Leak Test Center
P.O. Box 486
North Tonawanda, New Y ork 14120

ECD Cell Failure or Damage

If aleak test detects more than 0.005 nCi (microcurie) of removable radioactive material on the surface of
an ECD cdll, or if the cell itself is damaged in such away as to indicate that it may no longer adequately
shield the radioactive materia inside, you must immediately suspend operation of your chromatograph
until the cell has been repaired or disposed of by a person specifically licensed to do so. Any such
incident must be reported by you to the Regiona Office, Inspection and Enforcement, U.S. Nuclear
Regulatory Commission.

Reporting Radiation Incidents, Theft or Loss

Please read Regulation 10 C.F.R. Section 20.402 and 20.403 (Appendix 1). These describe your duties
should the radioactive material (Ni 63) in the ECD cell be lost, stolen, or released, or should any person
be exposed to radiation.

Other ECD Requirements

Regulation 10 C.F.R. Section 31.5 (see Appendix 1) does not permit you to abandon the ECD cell or
export it. It may not be transferred except to a person specificaly licensed to receive it. Within thirty
days of such atransfer, you must report to the Director of Nuclear Material Safety and Safeguards, U.S.
Nuclear Regulatory Commission, Washington, D.C. 20555, the name and address of the transferee.

Y ou may transfer the ECD cell to another genera licensee, like yourself, only when it remains at the same
location to whichit was shipped by PerkinElmer. Give the transferee a copy of these instructions and the
regulations in Appendix I, and report to the commission as required in Regulation C.F.R. Section 31.5.

NEVER DISMANTLE THE ECD CELL!!
However, if a specific license has been obtained, you can remove the
ECD cdl fromthe GC for repair.

WARNING
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United Kingdom Regulations

Inthe U.K., regidration is required under the Radioactive Substances Act of 1960, for anyone keeping or
using radioactive materias. Application should be made to any one of the following governing bodies:

ENGLAND Department of the Environment
Queen Anne's Chambers
Tothill Street
London, SW1H 94

SCOTLAND  Scottish Development Department
21 Hill Street
Edinburgh, EH2 314

WALES Welsh Office

Cathay's Park

Cardiff, CF1 3NG
NORTHERN  Ministry of Development

IRELAND Parliament Building
Storemont
Belfast, Northern Ireland

Safe Handling of Gases

When using hydrogen, either as the combustion gas for a flame ionization detector or as a carrier gas,
specia care must be taken to avoid buildup of explosive hydrogen/air mixtures. Ensure that all hydrogen
line couplings are leak-free and do not alow hydrogen to vent within the oven.

Ventilation
Adeguate ventilation must be provided, particularly if aliquid nitrogen or carbon dioxide subambient

accessory isin constant use. When analyzing hazardous compounds, such as pesticides, it may be
necessary to arrange for venting of detector effluent into a fume hood.
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Using Hydrogen

WARNING

Flame lonization Detectors (FID) and Flame Photometric
Detectors (FPD) use hydrogen asfuel. If the hydrogen isturned
on without a column attached to the injector and detector fittings
inside the oven, hydrogen could diffuse into the oven creating the
possibility of an explosion. To avoid possibleinjury, DO NOT
TURN ON THE HYDROGEN UNLESSA COLUMN IS
ATTACHED AND ALL JOINTSHAVE BEEN LEAK TESTED.

Before disconnecting a column, make certain that the hydrogen has
been turned OFF.

If two FIDs or FPDs are installed and only one has a column
attached to it, make certain that you cap off the unused detector
inlet fitting with a 1/8-inch stainless steel plug (P/N N930-0061).

WARNING

Contact the gas supplier for a material safety data sheet
(MSDS) containing detailed information on the potential
hazards associated with the gas. Carefully use, store, and handle
compressed gasesin cylinders. Gas cylinders can be hazardous
if they are mishandled.

NOTE: The permanent installation of gas suppliesis the responsibility of the user and should conformto local

safety and building codes.

If liquid nitrogen is used, the gas cylinder must be fitted with an over-pressure regulator which will vent

the cylinder as necessary to prevent it from becoming a safety hazard.

Consult the following references for more detailed information and additional guidelines about gas

cyclinders.

Compressed Gas Association (USA), "Safe Handling of Compressed Gases in Containers,” pamphlet
no. P-1, 1984.

Compressed Gas Association (USA), "The Inert Gases— Argon, Nitrogen and Helium," pamphlet
no. P-9, 1992.
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Identification of Gas Cylinders

Legibly mark cylindersto identify their contents. Use the chemical name or commercialy accepted
name for the gas.

Storing Gas Cylinders
Review the following precautions with the customer to ensure the safe use and storage of gas cylinders.

Cylinders should be stored in accordance with the regulations and standards applicable to the
customer’ s locality, state, and country.

When cylinders are stored indoors in storage rooms, the storage room should be well ventilated and
dry. Ensure that the ventilation is adequate to prevent the formation of dangerous accumulations of
gas. Thisis particularly important in small or confined areas.

Do not store cylinders near elevators, gangways, or in locations where heavy moving objects may
strike or fall againgt them.

Use and store cylinders away from exits and exit routes.

Locate cylinders away from heat sources, including heat lamps. Compressed gas cylinders should
not be subjected to temperaures above 52 °C (126 °F).

It is recommended that gas cylinders be stored and placed outside the laboratory and connected to
the instrument through copper lines.

Handling of Gas Cylinders

To ensure adequate cooling of the instrument electronics, do not obstruct the
CAUTION  gap at the base of the GC, and |leave at |east a 6-inch clearance between
instruments.

Do not alow ignition sources in the storage area and keep cylinders away from readily ignitable
substances such as gasoline or waste, or combustibles in bulk, including oil.

Store cylinders standing upright, fastened securely to an immovable bulkhead or permanent wall.

When storing cylinders outdoors, they should be stored above ground on a suitable floor and
protected against temperature extremes (including the direct rays of the sun).

Arrange gas lines where they will not be damaged or stepped on and where things will not be
dropped on them.
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Take care not to kink or stressthe gaslines. For safety, cylinders should be firmly clamped in
position.

If it becomes necessary to move the cylinders, do so with a suitable hand truck after insuring that the
container cap is secured and the cylinder is properly fastened to the hand truck.

Use only regulators, tubing and hose connectors approved by an appropriate regulatory agency.
Do not refill cylinders.

Check the condition of pipes, lines and connectors regularly. Perform gas leak tests at al joints and
sedls of the gas system regularly, using an approved gas leak detection system.

When the equipment is turned off, close al gas cylinder valves tightly at the cylinder. Bleed the
remainder of the line before turning the exhaust vent off.

Hazardous Chemicals

Before using samples, you should be thoroughly familiar with al hazards and safe handling practices.
Observe the manufacturer’ s recommendations for use, storage and disposal. These recommendations are
normally provided in the Material Safety Data Sheets (MSDS) supplied with the solvents.

Be aware that the chemicals that you use in conjunction with the GC may be hazardous. DO NOT store,
handle, or work with any chemicals or hazardous materials unless you have received appropriate safety
training and have read and understood all related Material Safety Data Sheets (MSDS). MSDSs provide
information on physical characteristics, precautions, first aid, spill clean up and disposal procedures.
Familiarize yourself with the information and precautions contained in these documents before attempting
to store, use or dispose of the reagents. Comply with all federal, state, and local laws related to chemical
storage, handling, and disposal.

Y ou must work under a suitable hood when handling and mixing certain chemicals. The room in which
you work must have proper ventilation and a waste collection system. Always wear appropriate safety
attire (full-length laboratory coat, protective glasses, gloves, etc.), as indicated on Material Safety Data
Shests.

Some chemicals used with this GC may be hazardous or may
become hazardous after completion of an analysis. The responsible
body (for example, the Lab Manager) must take the necessary
precautions to ensure that the GC operators and the surrounding
workplace are not exposed to hazardous levels of toxic substances
(chemical or biological) as defined in the applicable Material Safety
Data Sheets (MSDS) or OSHA, ACGIH, or COSHH documents.
Venting for fumes and disposal of waste must be in accordance with
all national, state and local health and safety regulations and laws.

WARNING
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Definitions in Warning for Hazardous Chemicals

Responsible body. “Individua or group responsible for the use and maintenance of equipment, and for
ensuring that operators are adequately trained.” [per IEC 1010-1].

Operator. “Person operating equipment for its intended purpose.”
[per IEC 1010-1].

OSHA: Occupationa Safety and Health Administration (United States)
ACGIH: American Conference of Governmental Industrial Hygienists

COSHH: Control of Substances Hazardous to Health (United Kingdom)
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Preparing Your Lab

The items shown in the following checklist need to be considered when preparing the laboratory for the
instrument.

- Environmental Conditions
- Exhaust Vent Requirements (if required)
- Laboratory Space Requirements
- Cooling Water Reguirements (if required)
- Electrica Requirements
- Pneumatic Requirements (if required)
Preparing the Laboratory
The following sections describe the laboratory requirements in detail for the Clarus 500 GC.
Environmental Conditions
The laboratory in which the Clarus 500 GC is located must meet the following conditions:
- A corrosive-free environment.

- Theinstrument will operate with a laboratory temperature between 10 and 35 °C (50- 95 °F). For
optimum instrument preformance, the room temperature should be controlled at 20° + 2 °C.

- Dust levels above 36,000,000 particles, 0.5 microns or larger, per cubic meter of air. The
environment should be relatively dust-free to avoid sample and instrument contamination problems.

- Free of excessive vibration.

The Clarus 500 GC has been designed for indoor use. Do not use the instrument in an area where
explosion hazards may exist.
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Exhaust Vent Requirements
Exhaust venting is important for the following reasons.
- It protects laboratory personnel from toxic vapors that may be produced by some samples.
- It helps to protect the instrument from corrosive vapors that may originate from the sample(s).

It removes dissipated heat produced by the instrument and power supply.

The use of Clarus 500 GC without adequate ventilation to
outside air may constitute a health hazard.

WARNING

NOTE: Local electrical codesdo not allow PerkinElmer Service Engineersto install the blower and vent
assembly.

The blower capacity depends on the duct length and number of elbows or bends used to install the system.
If an excessively long duct system or a system with many bendsis used, a stronger blower may be
necessary to provide sufficient exhaust volume at the instrument.

Alternatively, smooth stainless-stedl tubing should be used instead of flexible stainless steel tubing where
flexibility is not required to reduce system friction loss or "drag.” If smooth stainless stedl is used, there
must be away to move the vent hood out of the way for servicing. A length of smooth stainless stegl
ducting has 20-30% less friction loss than a comparable length of flexible ducting. When smooth stainless
sted tubing is used, elbows must be used to turn corners. These elbows should turn at a centerline radius
of 150mm with a maximum bend angle of 45 degrees to reduce friction losses, and the number of elbows
should be minimized.

Additiona recommendations on the venting system include the following items.

- Make sure the duct casting is installed using fireproof construction. Route ducts away from sprinkler
heads.

- The duct casing and venting system should be made of materials suitable for temperatures greater
than 70 °C (158 °F). It should be installed to meet local building code requirements.

- Locate the blower as close to the discharge outlet as possible. All joints on the discharge side should
be airtight, especially if toxic vapors are being carried.
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- Equip the outlet end of the system with a back draft damper and take the necessary precautions to
keep the exhaust outlet away from open windows or inlet vents. In addition, extend it above the roof
of the building for proper dispersal of the exhaust.

- Equip the exhaust end of the system with an exhaust stack to improve the overall efficiency of the
system.

- Make sure the length of the duct that enters into the blower is a straight length at |east ten times the
duct diameter. An elbow entrance into the blower inlet causes aloss in efficiency.

- Provide make-up air in the same quantity as is exhausted by the system. An "airtight” lab will cause
an efficiency lossin the exhaust system.

- Ensure that the system is drawing properly by using an air flow meter.

- Equip the blower with a pilot light located near the instrument to indicate to the operator when the
blower is on.

Clarus 500 GC Requirements

Laboratory Space Requirements:

Sze

GC: 66 cm (26 in.) wide x 40 cm (19in.) high x
64 cm (25in.) deep

Autosampler: 13cm (5in.) wide x 36 cm (14 in.) high x
24 cm (9.5in.) deep

Weight

GC: 49 kg (108 1b)

Autosampler: 45Kkg (10 1b)

Physical Configuration: Single unit for use on standard laboratory bench
which can be interfaced to a computer and/or
printer.

Bench Space: The laboratory bench should be sturdy enough to
support the full weight of the GC aswell as
additional equipment (i.e., computer and/or printer).
Expect the total weight of the GC and accessory
equipment to be at least 91 kg (200 Ib).

Allow aminimum clearance of 10.2 cm (4 in.) on
each side, 15.2 cm (6in.) at the rear of the GC, and
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137.2 cm (%4 in.) at the top of the GC. If thisis not
possible, ingtall the GC on a bench that has wheels.

Peripherals, Printers, etc.

Allow at least 61 cm (24 in.) on either side of the
GC to accommodate additiona equipment.

Environmental Requirements:

Pollution Degree:

This instrument will operate safely in environments
that contain nonconductive foreign matter up to
Pollution Degree 2 as defined in IEC 1010-1.

Laboratory Environment:

Ingtal the GC in an indoor laboratory environment
that is clean and is free of drafts, direct sunlight and
vibration.

The laboratory should be free of flammable,
explosive, toxic, caustic, or corrosive vapors or
gases and should be relatively free of dust.

The ambient laboratory temperature should be
between 10 °C and 35 °C (50 °F and 95 °F) with a
relative humidity between 20% and 80% with no
condensation. The GC will operate safely between 5
°Cand 40 °C (41 °F and 104 °F).

Electrical Power Requirements:

Installation Category Statement: | This instrument is able to withstand transient

over-voltage according to Installation
Category |l as defined in IEC 1010-1.

Power Consumption:

2 400 VA (volt-amps) for the GC. Add
100 VA for the computer and 108 VA for the
printer.

Power Specification:
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Instruments and peripherals should not be
connected to circuits with large inductive or
large and frequent loads (i.e., large motors,
discharge lamps, photocopy systems, radio
transmitters, etc.).

Power Outlets: A minimum of one dedicated 120 VAC
outlet at 20 A or one 230 VAC outlet at 10 A
(minimum) is required for the GC.
Additional equipment, such as computers
and printers, should be connected per their

specifications.
Safety Requirements:
Gas Cylindersand All gas cylinders should be firmly clamped
Gas Ddlivery Lines: to a suitable surface. Care must be taken not

to kink or overstress the gas ddivery lines.

Hydrogen: Ensure that all hydrogen lines and
connections are leak-free. When using a
hydrogen tank, ingtal an in-line hydrogen
snubber (P/N 0009-0038) between the tank
regulator and the delivery tubing.

Ventilation: Always provide adequate ventilation. When
analyzing hazardous compounds, such as
pesticides, it may be necessary to arrange for
venting the detector effluent into afume
hood.

Gas Requirements:

All gases must have a minimum purity of 99.995%. Gases used with the mass spectrometer and EICD
detectors require a minimum purity of 99.999%. Gas cylinders should be located outside of the
laboratory whenever possible and should aways be stored and operated in the vertical position. Always
use copper tubing that is free of grease, oil, and organic materia for all gases delivered to the Clarus 500
GC.
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Helium, Nitrogen,
8.5% H,/91.5% Helium

95% Argon/5% Methane:

A number 1A (200 ft°) gas cylinder should be used for
al carrier gases. Filter al gases (except methane)
through a moisture filter and/or hydrocarbon trap and
de-oxo filter. Argon/methane should be filtered
through a moisture filter and a de-oxo filter. Gas
delivery pressure to the GC should be 60 — 90 psig
(414-621 kPa).

Alir:

A number 1A (200 ft%) gas cylinder of compressed air
or an air compressor can be used. All air should be
filtered through a moisture filter. Do NOT use
“Breathing Air." When using manua pneumatics, gas
delivery pressure to the GC must not exceed 30 ps
(207 kPa). If thisis not possible, secondary regulation
will be required. With PPC pneumatics, a delivery
pressure range of 70— 90 psig (483 - 621 kPa) is
acceptable.

Hydrogen:

A number 2 (62 ft*) gas cylinder or a hydrogen
generator can be used. All hydrogen should be filtered
through a moisture filter. When using manual
pneumatics, gas delivery pressure to the GC must not
exceed 30 ps (207 kPa). If thisis not possible,
secondary regulation will be required. With PPC
pneumatics, a delivery pressure range of 60 — 90 (414-
621 kPa) psig is acceptable.

Sample Preparation Requirements

Customer Responsibility
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Environmental Requirements
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Install the Autosampler

This section describes how to install the autosampler tower, the autosampler tower cover, and the
autosampler syringe. The autosampler tower and the tower cover are shipped together in one box. The
autosampler tray isinstalled in the Clarus 500 GC at the factory.

Remove the Encoder Protector Block

The Clarus 500 GC autosampler has been shipped with an encoder protector block. Thisis a piece of
antistatic polyethylene foam that protects the tower disk during shipment. Before you install the
autosampler tower onto your Clarus 500 GC, you must remove the encoder protector block from the
tower disk assembly.

To remove the encoder protector block:
1. Carefully remove the autosampler tower from the shipping box.

2. The piece of foam on top of the tower is the encoder protector block. Carefully slide the block
straight out from the tower disk.

CAUTION Do not twist the block off. Thiswill damage the tower disk.

Install the Autosampler Tower
Perform the following procedure to install the autosampler tower:

1. The autosampler tower mounting hardware is shipped aready secured to the Clarus 500 GC top.
Remove the three screws and flat washers securing the mounting hardware and use them to secure
the tower base to the Clarus 500 GC.

2. Position the tower interface harness through the autosampler stop, which is part of the tower base.
The harness should be fitted carefully into the hole in the autosampler base assembly (see Note
below).

NOTE: You may find it easier to feed the wires a few at a time. The two yellow tie wraps on this harness indicate
the portion of the harness that needs to be fed to the tower. Only one yellow tie wrap should be visible at
the autosampler stop.

3. Ingtall the autosampler tower on the top of the Clarus 500 GC as shown in Figure 2-1. The
locating pin on the Clarus 500 GC fitsinto the dotted hole in the autosampler tower base.
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\ Autosampler Tower
% {Cover Removed)

Mounting Screws
and washers

Autosampler J_,ﬂ—ﬁ-""""f

Stop

Tower Interface
Harness

Locating
Pir

I

Figure 2- 1 Installing the autosampler tower.

4. Connect the two harness connectors to the tower interface P.C. board. Plug the large connector
into J2 and the small connector into J1 (see FHgure 2- 2).

These connectors are keyed and connect only one way.

2-11



Installation

= Tower
E Interface
|| FC. Board
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Figure 2- 2 Connecting the tower interface harnessto the tower interface p.c. board.

5. Manually rotate the autosampler tower so that the front of the tower (this is where the syringe will
be installed) faces the rear of the Clarus 500 GC.

6. Secure the harness to the autosampler tower frame using the cable clamp attached to the harness.
Attach the cable clamp and the harness ground wire to the underside of the casting as shown in
Figure 3, using the screw provided. Make sure the harnessiis routed correctly before you tighten
the screw, or you may have difficulty installing the autosampler tower cover.

NOTE: Therearetwo holesin the autosampler tower frame casting in the area to which the cable clamp should
be secured. Secure the harness cable clamp and ground wire to the inner-most hole.

7. The screw is aready attached to the casting. Use along Phillips screwdriver to remove the screw,
then attach the cable clamp.
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Tower Frame

Ground Wire

i—"”f
T F_\_\-‘-"‘"-
; Cable Clamp
-\-H-H"‘-\-._‘_
Tower interface g T~ Cable Clamp
Harness Mounting Screw

Tower [l

Interface -—-—___’__l
Hamess [N

Autosampler ——— =
Tower

Figure 2- 3 Securing the harnessto the tower.

Install the Autosampler Tower Cover

Install the autosampler tower cover by referring to Figures 2-4 and 2-5 as you follow this procedure:

1. Thetower is shipped with two 3/8-in. long screws installed on the bottom of the tower frame.
Loosen but do not remove these screws.

2. Open the cover door and carefully lower the cover onto the tower, aigning the two guides inside
the cover with the sides of the tower (see Figure 2-5).
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3. Pull the sides of the cover away from the tower frame just enough to dlide the cover tabs onto the
two screws.

4. Tighten the two screws. Verify that the cover door opens and closes freely and that it locks when
closed. If not, realign the cover until the door locks when closed.

NOTE: If the door is hitting the door sensor, loosen the two screws that secure the door sensor bracket to the
tower, then adjust the sensor up or down until the door no longer hits the sensor (see Figure 2-4).

Door
Sensor
Bracket
Loosen These
Two Screws
Door
Sensor

Figure 2- 4 Adjusting the position of the tower door sensor.

Figure 2- 5, on the following page, shows how to install the autosampler tower cover onto the tower.
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Towar Cover

Guides

Autosampler
Tower Frame

Figure 2- 5 Ingtalling the autosampler tower cover.
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Install the Syringe Cover
To install the syringe, proceed as follows:

1. Beforeyou install the syringe, move the autosampler tower so it faces the front of the instrument;
by selecting the “Park" position from the autosampler menu (see Figure 2-6).

Tower Door

Autosampler
Tower Cover ———a

Plunger
Assembly

Figure 2- 6 The autosampler tower in the“Park” position.

Always handle the syringe with extreme care. Be careful not to bend the needle.
CAUTION Before i_nstal ling the syringe, pull some solvent up into the barrel to moisten the
mechanism.

NOTE: Useonly syringes sold by PerkinElmer for the Clarus 500 GC. Syringe plungers are not interchangeable
from one syringe to another.

2. Lift and turn the plunger cap handle (located on top of the plunger assembly) until the pin locks it
in the up position as shown in Figure 2- 7.
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Lift
Plunger Cap
Handle 1 T“”‘g
>
Fin
Pin Collar

Figure 2- 7 Lifting and turning the plunger cap handle.

3. Insert the syringe needle through the bottom of the carriage assembly and use your finger to
carefully guide the needle through the hole in the needle guide (see Figure 2-8).

Be careful not to bend the needle when inserting it into the hole in the needle guide.
CAUTION

Tower Door

| Flunger
AutoSampler gy Assembly

Tower Coyer ———____ e
= SLLTTTY |I

Plunger Syringe

Cap Slide — Carriage

Assembly

Syringe
Must

Carriage
Thumbscrews

Figure 2- 8 Ingtalling the syringe.

4. Slide the top of the syringe plunger into the plunger cap dide, then lift and turn the plunger cap
handle so the pin drops down into place. Thiswill lock the syringe plunger into place.

5. Hold the syringe nut with one thumb and, with your other thumb, turn the carriage thumbscrew
counterclockwise to tighten it (see Figure 2- 8). DO NOT OVERTIGHTEN THE THUMBSCREW.

6. Carefully guide the needle into the needle locator in the center of the vial locator as you tighten the
thumbscrew (see Figure 2- 1).

Y our autosampler is now installed.
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Connecting the Gases and Electrical Supply

The following sections describe how to connect the gas cylinders to the Clarus 500 GC and how to check
the connections for leaks. Use the fittings and copper tubing supplied in the ingtallation kit (P/N 0332-

8000).

Gas Cylinder Connections

Use the following procedure to make the gas cylinder connections:

1. Using alarge adjustable wrench (at least 1¥4in.), attach a dual-stage regulator, or two single-stage
regulators in series, to each gas cylinder. The regulator outlet fitting must be a 1/8-in. Swagel ok

type.
The following appliesto MANUAL PNEUMATICSconfigurations ONLY:
1. Dual-stageregulationisrequired with the Clarus 500 GC. It permits
CAUTION steady gas delivery at high or low flows and provides precise control

of gas pressure throughout the discharge of virtually the entire
contents of a compressed gascylinder. (Itisnot necessary for PPC
units.)

2. Ifyour Clarus 500 GC is equipped with a TCD and you are operating
more than one GC from the same carrier gas tank, and/or operating
the TCD at high sensitivity, install an additional single-stage
regulator (0— 90 psig) before you ingtall the gas to the TCD.

3. Ifyour Clarus 500 GC is equipped with an ECD, you can control the
flow of make-up gas by installing an additional 30-psig single-stage
regulator before the ECD needle valve. ( See Note)

4. Ifyour Clarus 500 GC is equipped with a NPD, we recommend
installing a toggle valve in the hydrogen line that enters the Clarus
500 GC. Thisallows you to turn off the hydrogen when the NPD is
not in use without changing the regulator setting on the Clarus 500
GC.

If your Clarus 500 GC is equipped with a FPD, we recommend installing
atoggle valve in the air line that enters the Clarus 500 GC. Thisallows
you to turn off the air when the FPD is not in use without changing the
regulator setting on the Clarus 500 GC.

2. Connect a 1/4-in. to 1/8-in. adapter to the regulator outlet fitting on al your gas cylinders except

the hydrogen cylinder.

3. Insert a hydrogen snubber (P/N 0009-0038) in the hydrogen cylinder regulator outlet fitting as
shownin Figure 2- 9. Useal/4-in. to 1/8-in. reducer (P/N 0990-3212) between the snubber and

the regulator.
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NOTE: PerkinElmer offersa fixed 30-psig stainless steel diaphragm regulator (P/N N610-1473) for use with
manual pneumatics configurations. This provides a second stage of regulation between the tank and the
needle valves on the manual pneumatics version Clarus 500 GC.

Dual-Stage
Hegulator

Hydrogen
Cylinder

1/4 to 1/8-in.

Reducer\

1/8-in. Nut
(P/N 5999-3128

1/8-in. Fegulator
Copper Outlet
Tublﬁ Fitting

Figure 2- 9 Connecting a hydrogen snubber.
4. Cut alength of 1/8-in. copper tubing long enough to connect a line filter to each gas supply line or
gas cylinder.
5. Placea 1/8-in. nut, a 1/8-in. rear ferrule, and a 1/8-in. front ferrule over each end of the copper
tubing as shown in Figure 2-10.

1/8-in. Nut
(P/N 0990-3128)

Hydrogen
Snubber

1/8-in. Copper
Tubing

Front Ferrule

(P/N 0990-3129)

h
Rear Ferrule

(P/N 0990-3130)
Figure 2- 10 Components of a 1/8-in. tubing connection.

6. Insert one end of the tubing with the nut and ferrules into the end fitting of a suitable line filter
(see Table 2- 1), and insert the other end into the regulator outlet fitting or the end fitting of the

hydrogen snubber.
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7. Insert the tubing into the fitting so that the tubing bottoms firmly, then tighten the nut %2turn past
finger-tight.

8. Cut apiece of 1/8-in. copper tubing long enough to connect the filter to the Clarus 500 GC. To
allow for future instrument movement, cut the tubing 2 — 3 ft longer than necessary.

Table2- 1 Recommended Filters”

Detectors Carrier Gas Combustion Gas
H, Air
FID Hydrocarbon Trap (N930- Moisture Filter (i.e., | Moisture Filter
NPD 1192) + Oxygen Filter (N930- | Molecular Sieve) (i.e, Molecular
FPD 1179) if capillary column is (N930-1193) Sieve) (N930-
used 1193)
TCD™ Hydrocarbon Trap (N930-

1192) + Oxygen Filter (N930-
1179) if capillary columnis
used

ECD” Moisture Filter (i.e., Molecular
Sieve) (N930-1193) + Oxygen
Filter (N930-1179)

PID Hydrocarbon Trap (N930-
1192) + Oxygen Filter (N930-
1179) if capillary columnis
used

EICD* Hydrocarbon Trap (N930- Molecular Sieve
1192) + Oxygen Filter (N930- | (N930-1193) +
1179) if capillary columniis Charcoa (N930-
used 1192)

" There is a combination filter system that contains an Oxygen Filter, Oxygen Indicator, and a Moisture
Trap. Its Part No. is N930-6002.

“Ingtall ateefitting on the carrier gasline for the TCD reference line or for the make-up line for the
ECD.

# 99.999%-purity helium and hydrogen must be used with the EICD.
Stainless-stedl diaphragm regulators must be used with the EICD (hydrogen regulator P/N 0990-7128,
helium regulator P/N 0990-7127).
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Clarus 500 GC Gas Connections

Perform the following procedure to connect the gases to the Clarus 500 GC:

Do NOT connect any gases to the manual pneumatics bulkhead if thereisa
PPC module ingtalled for any channel. In this case, the manual pneumatics

CAUTION  pulkhead is NOT connected on the inside of the Clarus 500 GC. Therefore, if a
gaslineis connected to the manual pneumatics bulkhead, the gas would flow
into the Clarus 500 GC itself. This must especially be avoided with the
hydrogen gas.

1. Make atubing strain relief by forming an approximate 3-in. diameter loop in the tubing so that it is
approximately 3 in. from the end of the tubing closest to the Clarus 500 GC as shown in Figure 2-11.
Make this strain relief on al gaslines.

e 3 [ ——

Figure 2- 11 Tubing strain-relief loop.

2. Insert al/8-in. nut, a 1/8-in. rear ferrule, and a 1/8-in. front ferrule over the end of each piece of
copper tubing as shown in Figure 2-10.

3. Insert the tubing into the proper fitting on the Clarus 500 GC bulkhead for the gas that you are
connecting. Be sure the tubing bottoms out firmly in the fitting, then tighten the nut %2turn past

finger-tight.

Figure 2- 12 shows the manual pneumatics bulkhead and PPC bulkheads on the back of the Clarus 500
GC. M/U = make-up gas, CARR. = carrier gas, and HY D and H2 = hydrogen gas.
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MU AR CARR MU AR CARR
oR 2 2 OR 1 |
HZ Hz Manual .
2 1 Pneumatics
Bulkhead
CARR.Z CARR.1
l_ DET.2 _l I—DET.'I _l
HYD OF AR OR HYD OF AR DR
MAKE UP TCD AEF. MAKE UP TGO AEF. > PPC
Bulkhead
|—|—AU?L GAS —|—|
4 3 z2 1

Figure 2- 12 L ocation of the Clarus 500 GC bulkheads on therear pand.
Leak Test the Gas Connections

After connecting the gases to the Clarus 500 GC, check al connections for possible leaks by following
this procedure:

1. Set theregulator on the carrier gas cylinder between 60 and 90 psig.

2. Test the carrier gas connections by using either a gas |eak-check solution of 50% isopropyl acohol
in water or an electronic leak detector. Check for leaks (indicated by bubbles) at each connection.
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Do not use a soap solution to check for gas leaks. It could contaminate the
CAUTION system.

3. Tocheck ahydrogenor air cylinder for lesks, set the regulator to 30 psig for manual pneumatics
and for PPC systems between 60 and 90 psig for H, and between 70 and 90 psig for air; test the
connections in the same manner that you tested the carrier gas connections.

Common Injector/Detector Gas Connections

Figures 13 through 21 shows how gases are connected to the Clarus 500 GC in several common
injector/detector configurations. Note that the strain relief, which is required on dl gaslines, is not shown

in these figures.

Position incoming gas lines away from the oven exhaust duct so that the hot
exhaust will not blow directly on the gaslines.

WARNING

Thoroughly purge the incoming gas lines before measuring and adjusting the

CAUTION gases. Thisis especially important when using hydrogen gas.

NOTE: For Clarus500 GC'sthat have a combination of both PPC and manual pneumatics, set the detector gas
delivery pressure between 60 and 90 psig and install the fixed 30-psig stainless steel diaphragm regulator
(P/N N610-1473), behind the Clarus 500 GC for the manual pneumatics detector gases.
The manual pneumatics bulkhead aways contains Swagelok nutsin al six locations whether or not there
is an injector or a detector connected to this bulkhead. The PPC modules will be installed only if your
Clarus 500 GC has been configured with PPC for an injector and/or detector.
The Clarus 500 GC can be configured as any of the following:

- All zones (injector/detector) as PPC.

- All zones as manual pneumatics.
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- A combination of PPC and manua pneumatics.
For example, the injectors could be controlled by PPC and the detectors could be controlled by
manua pneumeatics.

The following nine figures show the connections for the injectors and detectors to either the PPC or the
manual pneumatics bulkheads. The connections for a PPC system are indicated by solid lines and the
connections for manua pneumatics are indicated by dashed lines.
TCD Reference : i
\ Manual Pneumatics Connections
WL MR CARR ML AIR CARR
Dfl 2 2 EF_I L 1

Hz HZ

----- - .

1

n i

PPC Connections '

1

CARRZ CARR.2 :

| .

]

[

T !

[

I—"DETE'—| r-' DET.1 —] [

HY D DR AR OR HYR OR AIIF R I

MAKE P TCh AEF. BAAKE LIe Sh REE I

[

I

I

I I

I ALX GAS ] L :

4 2 1 1

]

]

i

1

]

]

i

1

1

Duai-Stage Bk 1
- L]
Regulator Valve Indicating :
Main Supply —'Ca/ T 0, Trap PFPC '
¥ 1

Hydrocarbon Manual Pneumatics
Filter

Figure 2- 13 TCD in Channd 2 (rear channel) with one packed injector.
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Manual Pneumatics Connections

Ml AR CaRB MA AIR CARR
oR 2 2 OR 1 '
Ha H2

PPC Connections
ZARA 3 CAARY
I I
&
DET2 oETA
H"I:!; :F|CH HTZI-_ :JDH
HSHE LP TEO AEF 2! LIF 0 REF.

h

Duai-Stage
Reguiator On-0fF -
~  Vale Indicadting
ain Sugply ==’ & 2, Trap PPC
Vale [ e
Metsture Manual Pneumatics
Filter

Figure 2- 14 ECD in Channd 1 (front channel) using argon/methane or nitrogen asthe carrier gas,
with oneinjector.

NOTE: If you areusing the ECD with a capillary column at low flows (5 mL/min or less), you can plumb the
injector with helium and the make-up line with argon/methane or nitrogen. Heliumisthe preferred
carrier for capillary columns.
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Figure 2- 15FID, NPD, or FPD in Channd 1 and ECD in Channe 2 using nitrogen asthe carrier
gas, with two injectors.
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Manual Pneumatics Connections
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Manual Pneumatics

Figure 2- 16 FID, NPD, or FPD in Channel 1 using helium or nitrogen asthe carrier gas, with one
injector.
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Manual Pneumatics Connections
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Figure2- 17 FID, NPD, or FPD in Channel 1 using helium carrier gas, ECD in Channel 2 using
argon/methane or nitrogen carrier gas, with two injectors.

If you are using the ECD with a capillary column at low flows (5 mL/min or less), you can plumb the

injector with helium and the make-up line with argon/methane or nitrogen. Heliumisthe preferred
carrier gasfor capillary columns. The FID, NPD, and FPD do not require make-up gas.
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TCD Reference
Manual Pneumatics Connections
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Figure 2- 18 FID, NPD, or FPD in Channel 1, TCD in Channel 2, with two packed injectors.
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Figure 2- 19 FID, NPD, or FPD in Channel 1, PID in Channel 2, with two packed injectors.
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Figure 2- 20 ECD in Channd 1, EICD in Channd 2, with two packed injectors.
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Figure 2- 21 ECD in Channd 1, PID/EICD in Channel 2, with two packed injectors.

Connecting the Gas for Subambient Operation

This section describes how to connect a liquid nitrogen or liquid carbon dioxide supply to your Clarus
500 GC for subambient operation.

For liquid nitrogen, use a supply with aliquid delivery pressure of 20 — 30 psig. For liquid carbon
dioxide, use asize 1A cylinder equipped with afitting containing a full-length dip (eductor) tube and
approximately 27.3 kg (60 Ib) of carbon dioxide.
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The LN, or CO, supply tubing connects the supply tank to the 1/4-in. union on the rear of the Clarus 500
GC. Toinstall the supply tubing, select the procedure that corresponds to the subambient kit you are
installing and refer to Figure 2- 22.

Connect the LN, Supply Tubing
1. Locatethe LN, tank. Make sure the tank provides aliquid delivery pressure of 20 — 30 psg.

2. Connect the large nut on one end of the LN, supply tubing (/N N600-0403) to the 1/2-in. pipeto
V/4-in. Swagelok reducer labeled “LIQUID"
on the LN, tank by turning the nut clockwise until it is finger-tight. To provide aleak-free
connection, tighten the nut an additiona haf-turn with a large adjustable wrench.

3. Connect the 1/4-in. nut on the other end of the tubing to the 1/4-in. union (see Figure 2- 22) on the
rear of the Clarus 500 GC by turning the nut clockwise until it is finger-tight. To provide a leak-
free connection, place a 9/16-in. wrench on the nut and a 1/2-in. wrench on the union, then tighten
the nut an additiona half-turn.

4. Turn on the valve and check for leaks.

Connect the CO, Supply Tubing

Protect the CO, supply from undue heating. CO, isa gas above 31°C (87.8°F) at a
pressure of 1069 psig. The pressure increases rapidly at temperatures above 31°C

= (37.8°F).
WARNING

1. Locateasize 1A CO, cylinder equipped with afitting containing a full-length dip (eductor) tube
and approximately 27.3 kg (60 Ib) of carbon dioxide.

2. Connected to the CO, supply tubing (P/N N600-0404) is an envel ope containing a Teflon gasket.
This goes inside the nut on the tubing before attaching it to the tank. Connect the large nut on one
end of the CO, supply tubing to the CO, tank fitting by turning the nut clockwise until it is finger-
tight. To provide aleak-free connection, tighten the nut an additional half-turn with alarge
adjustable wrench.

3. Connect the 1/4-in. nut on the ather end of the tubing to the 1/4-in. union on the rear of the Clarus
500 GC by turning the nut clockwise until it is finger-tight. To provide a leak-free connection,
place a 9/16-in. wrench on the nut and a 1/2-in. wrench on the bulkhead fitting, then tighten the
nut an addition half-turn.

The CO, supply system contains liquid CO, pressurized at 6000 kPa (870 psig)
at 20°C (68°F). Before breaking connectionsto change cylinders, shut off the
liquid CO; cylinder valve, then bleed the supply tubing by closing the oven door
and adjusting the oven temper ature below 60°C (140°F). This opens the coolant
solenoid valve and allows the CO, supply tubing to bleed.

WARNING
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4. Turn on the valve and check for leaks.

H —fl |l [

noononooonnoonon

EONN
_dn\\ /4-in. Union

1/4-in. Nut E E — 1M4-in. Nut
CO, Supply Tubing —— — LM, Supply Tubing
(PN N&00-0404) (P/N NB0O0-0403)
Liguid Cannector
Main -
Valve

e

1/2-in. Pipe to 1/4-in.
Swagelok Reducer

Figure 2- 22 Connecting the CO, or LN, supply.

Connect the Electrical Supply

This section describes how to connect the Clarus 500 GC to AC line power both in and outside the U.S.

Only a PerkinElmer Servicerepresentative or similarly trained and
authorized personnel should ever change or replace the plug for the Clarus
500 GC.

WARNING
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Connecting the Clarus 500 GC to Line Power in the U.S.

To connect the Clarus 500 GC to line power in the U.S., smply plug the power cord into the proper AC
outlet (seethe following table).

Connecting the Clarus 500 GC to Line Power Outside the U.S.

To connect the Clarus 500 GC to line power outside the U.S., connect a properly grounded plug to the
power cord and change the wiring on the AC Distribution P.C. board as described in the following
procedures.

Table 2- 2 showsthe available plugs, their electrical power, and the countrieswherethey are used.

13A, Z56/ TWorFola With Earth 1816A, 255/ Two-Fole wirhi

Conloat for use inGrea Birain, O O BarhCorrcxt for Lsa In AUNTIQ

Irelana, ana Heng Keng Gammary, Netherlands, Noiwq/,
Paitugal cnd Swaden

19164, 256/ Twa-Pole with DUl

Ecxth Contacts for use in AUSmo, 18\, 25/ TwWo-Fole Wth Earth

Balgium, France, Germaxy, Carvact for usain Swizeriand

Nethariandk, Norway, Poriugd,

Spain, Sweder, and Fnlend

188, 250/ Two-FPole with Earth 208,124/ for use inthe

Conlad for use inDenmark Uriled Scles

108, 26V Two-Pole with Barth
Ceaniact for use inAusiraliq
Naw Zeciand, Nav Guihea anxd China|

188, 254/ Sihgle Phasa foruse
SouthAfica, haa, and Hong Kong

108 250/AC for s in
Italy andNoith Afica

GO IE

168, 254/ loruse in lxael

Table2- 2 Plugs Used in Different Countries

In Countries with 230V Single-Phase Power

Only a PerkinElmer Service representative or smilarly trained and
authorized personne should ever change or replace the plug for the
Clarus 500 GC.

WARNING

1. Sdlect the appropriate plug and connect it to the three power cord wires as follows:
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5.

Connect the brown wire to line (AC).
Connect the blue wire to neutral (ACC).
Connect the green/yellow wire to chassis ground.

Remove the three screws that secure the right side panel to the Clarus 500 GC. Then remove the
pand.

Verify that the brown wire from the line filter is connected to E1, that the blue wire from the line
filter is connected to E2, and that the yellow/green wire is connected to E3 on the AC Distribution
P.C. board (see Figure 23).

Make sure that a 10-A Sow-Blow fuseisinstalled in the F3 fuse holder and awireis soldered
across the contacts of the F3 fuse holder to short this connection.

Replace the right side panel and connect the power cord to a suitable electrical outlet.

In Countries with 230V Two-Phase Power

WARNING

Only a PerkinElmer Service representative or smilarly trained and
authorized personnel should ever change or replace the plug for the
Clarus 500 GC.

1

Select the appropriate plug and connect it to the three power cord wires as follows:
Connect the brown wire to line (AC Haot).
Connect the blue wireto line (AC Hot).
Connect the green/yellow wire to chassis ground.

Remove the three screws that secure the right side panel to the Clarus 500 GC and remove the
pand.

Verify that the brown wire from the line filter is connected to E1, that the blue wire from the line
filter is connected to E2, and that the green/yellow wire is connected to E3 on the AC Distribution
P.C. board (see Figure 2- 23).

Cut and remove the wire that is used as ajumper across the F3 fuse holder. Make sure that the 10-
A Sow-Blow fuse remainsinstalled in the F3 fuse holder.

Replace the right side panel and connect the power cord to a suitable electrical outlet.
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AC Distribution P.C. Board

Single-Phase Two-Phase
As shipped with F3 shorted Cut and remaove the vare shorling F3
-u_.—'-'-'-'_‘_‘-‘—‘—\_\_

p— e,

' L ; L
Green/ Brown Green/ Brown
e llow Blue Yallow Blue
Electronics

Access Cover
AC Distribution
F.C. Board

Right-Side Pane

b

Figure 2- 23 AC Distribution P.C. board connections for countriesthat use single-phase or two-
phase power.
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Connect the Accessories

Connect the EICD
If you ordered your Clarus 500 GC with either an EICD (also called a Hall detector) or an EICD in series
with a photoionization detector (PID), you must perform the f