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Guide Overview

SCOTT HEALTH & SAFETY

This guide describes the steps required to use the Freedom® 6000. This document is
for gas detection personnel to manage their gas monitoring device. This document
contains information on installation, configuration, operation, maintenance and
troubleshooting.

This user guide assumes a basic knowledge of gas detection procedures.

The user guide is divided into the following topics:

Introduction

Installation
Configuration and Setup
Operation

Maintenance
Specifications

Sensor Information

Support

Warning: Read, understand and follow the entire content of this guide prior to use.
Failure to do so may result in seriousinjury or death.

087-0044 REV G
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Using Scott Health &
Safety Electronic
Documents

087-0044 REV G

Scott Health & Safety, a Division of Scott Technologies, Inc. electronic documents are
provided as PDF files. Open and view them using the Adobe® Acrobat® Reader
application, version 3.0 or later. If necessary, download the Acrobat Reader from the
Adobe Systems, Inc. web site:

http://www.adobe.com/prodindex/acrobat/readstep.html

Each provided PDF file offers several ways for moving among the document’s pages,
as follows:

To move quickly from section to section within the document, use the Acrobat
bookmarks that appear on the left side of the Acrobat Reader window. The bookmarks
provide an expandable outline view of the document’s contents. To display the
document’s Acrobat bookmarks, press the “Display both bookmarks and page” button
on the Acrobat Reader tool bar.

To move to the referenced page of an entry in the document’s Contents or Index, click
on the entry itself, each of which is hyperlinked.

To follow a cross-reference to a heading, figure, or table, click the blue text.

To move to the beginning or end of the document, to move page by page within the
document, or to navigate among the pages you displayed by clicking on hyperlinks,
use the Acrobat Reader navigation buttons shown in this figure:

Beginning

of document End of document

||1 | 4 | 3 | J| | qq|".| Previous or next hyperlink
L

Previous page  Next page

Table 1 summarizes how to navigate within a Scott Health & Safety, a Division of
Scott Technologies Inc. electronic document.

Table 1 Navigating Within a PDF Document

TO NAVIGATE THIS WAY

CLICK THIS

Move from section to section within the
document.

A bookmark on the left side of the Acrobat
Reader window

Move to an entry in the Table of Contents.

The entry itself

Move to an entry in the Index.

The page number

Move to an entry in the List of Figures or
List of Tables.

The Figure or Table number

Follow a cross-reference (highlighted in
blue text).

The cross-reference text

Move page by page.

The appropriate Acrobat Reader navigation
buttons

Move to the beginning or end of the
document.

The appropriate Acrobat Reader navigation
buttons

SCOTT HEALTH & SAFETY
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Using Scott Health & Safety Electronic Documents X1l

Table 1 Navigating Within a PDF Document

TO NAVIGATE THIS WAY CLICK THIS

Move backward or forward among a series | The appropriate Acrobat Reader navigation
of hyperlinks you have selected. buttons

SCOTT HEALTH & SAFETY 087-0044 REV G



XIV ~ ABOUT THIS GUIDE

Guide Conventions The following visual elements are used throughout this guide, where applicable:

Warning: Thisicon and text indicate a potentially hazardous situation, which, if not
avoided, could result in death or injury.

Caution: Thisicon and text indicates a potentially dangerous procedure. Instructions
contained in the warning must be followed. Failure to do so may result in damage to
the device.

Thisicon and text indicate the possibility of electrostatic discharge (ESD) in a
procedure that requires the reader to take the proper ESD precautions.

Thisicon and text designates information of special note.

©ph PO
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Related Product Documentation XV

Related Product
Documentation

SCOTT HEALTH & SAFETY

Table 2 lists the Scott Health & Safety, a Division of Scott Technologies, Inc. Family

documentation set.

Table 2 Scott Health & Safety Documentation Set

DOCUMENT NAME

PURPOSE

DOCUMENT ID

N/A

N/A

N/A

087-0044 REV G
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Revision History Table 3 shows the revision history for this guide, providing a description of the
changes.

Table 3 Freedom 6000 User Guide Revision History

REVISION | CHANGE

A Initial release

B Updated technical info and parts list

C Updated wiring configurations, updated certification page
D Updated certification page

E Updated parts list

F/G Updated content on Span Calibration Gas for IR Sensors.

Added content on K-factors for 5.5V Scott Cat-bead Sensors.

Added content on K-factors for 6V Detector.

Added Gas Interference data for Toxic (E-Chem) Sensors.

Added Gas Interference data for Toxic (E-Chem) Rock Solid Sensors.
Added Registered Trademark logo.

Updated Company name.

Added a number of Specifications.

Added information on ATEX Sensor Head and System information.
Updated Calibration information.

Added Troubling Shooting information.

Added Maintenance information.

Added Index.

Added Sensor section.

Updated part number list and added 46 pictures to better identify items.
Added information on mounting and wiring Remote Sensor Junction Box.
Rewrote and revised Installation Chapter completely.

Rewrote and revised Introduction Chapter completely.

Rewrote and revised Configuration and Setup Chapter completely.
Rewrote and revised Operation Chapter completely.

Rewrote and revised Maintenance Chapter completely.

Rewrote and revised the About This Guide Chapter.

Added Support Appendix.

Added Specification Appendix.

Added Sensor Information Appendix.

Updated Certifications and Approvals section.

Enhanced Gas Density table for Combustibles and added table for Toxic and
included CAS Numbers in Installation chapter.

Added Specifications for 53 Toxic Sensors to Specifications Appendix.
Added drawings and list of equipment for Zero and Span Calibration.

Added information on Duct Mount Adapters.

Added information on using the Test Socket Adapter.

Updated drawings to include current Aluminium and Stainless Steel housings.

Added Warm Up Sec. and Cal Purge Sec. maximum values in the
Configuration and Setup Chapter.
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Certifications and Approvals XVii

Certifications and

Approvals

SCOTT HEALTH & SAFETY

Table 4 shows the device has been tested and complies with the following directives,
standards, or standardized documents.

Table 4 Certifications and Approvals

Class I, Groups A-D

Ambient temperature: -20°C to
+40°C

To reduce the risk of ignition of
hazardous atmospheres,
calibration port shall be tightly
closed with plug during
operation. Disconnect the device
from the supply circuit before
opening enclosure. Keep tightly
closed when in operation.

FOR COM- |FOR
FOR COM- |BUSTIBLE |TOXIC
BUSTIBLE |(LEL) (E-CHEM)
SPECIFIC (LEL) DETEC- DETEC-
DIRECTIVES, |SENSOR TION TION
SYMBOL STANDARDS |HEAD SYSTEM SYSTEM
EN 60079-0 * Applicable
c € EN 60079-1
Ex d IIC T4 Gb
DNV 10 ATEX 74945X
Ambient temperature: -40°C to
+85°C
Gas detector must be mounted in
an certified Ex d or Ex e
enclosure and mounting must
ensure grounding of gas
detector.
EN 60079-0 * Applicable
c € @ EN 60079-1
Ex dIIC T5 Gb
DNV 10 ATEX 85337
Ambient temperature: -40°C to
+70°C
SSie UL 1203 Applicable
=% CSA C22.2
H us No. 30-M1986

087-0044 REV G



XVIII ABOUT THIS GUIDE

Table 4 Certifications and Approvals (continued)

FOR COM- |FOR
FOR COM- |BUSTIBLE |TOXIC

BUSTIBLE |(LEL) (E-CHEM)

SPECIFIC (LEL) DETEC- DETEC-
DIRECTIVES, SENSOR TION TION

SYMBOL STANDARDS HEAD SYSTEM SYSTEM
UL 1203, 4th Applicable

e'l'b Edition
Cc us
CSA C22.2 No.
Intertek 30-M19%6
Freedom 6000

Class I, Division 1, Groups A-D
Ambient temperature: -40°C to
+60°C

Temperature Code: T5

Freedom 6000S

Class I, Division 1, Groups B-D
Ambient temperature: -40°C to
+60°C

Temperature Code: TS

CAN/CSA Applicable
Standard C22.2
® No. 0-M91
C

us CSA Standard
C22.2 No.
30-M1986

Class I, Division 2, Groups B, C
&D

Temperature Code: T6 CSA Standard
C22.2 No.
142-M1987

CAN/CSA
Standard C22.2
No. 213-M1987

ANSI/ISA-12.1
2.01-2007

UL 1203, 4th
Edition

UL 916, 4th
Edition

* The TYPE EXAMINATION CERTIFICATE relates only to the design and construction of
the specified equipment or protective system. The performance characteristics of the product
have not been evaluated.

Note: This table indicates all applicable certifications and approvals on a factory basis.
However, it does not mean that each individual device has all of the indicated certifications
and approvals for that particular factory. Check your particular device for its certifications
and approvals.

087-0044 REV G SCOTT HEALTH & SAFETY
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General Safety
Information

SCOTT HEALTH & SAFETY

Ensure you adhere to the following for your safety.

Warning: Read and follow the entire content of this guide prior to use. Failure to do
so may result in seriousinjury or death.

Warning: All individuals who have or will have responsibility for using or testing this
product must read and under stand the contents of this manual. The product will
perform as designed only if used and tested in accordance with the manufacturer's
instructions. failure to follow manufacturer'sinstructionswill render the warranty and
approvals null and void. Failure to follow these instructions may also result in serious
injury or death.

Scott Health and Safety, a Division of Scott Technologies, Inc. can take no
responsibility for use of its equipment if it is not used in accordance with the
instructions. If further operational or maintenance details are required but not
provided in this guide, contact Scott Health & Safety, a Division of Scott
Technologies, Inc. or their agent. Scott Health & Safety, a Division of Scott
Technologies, Inc. shall not be liable for any incidental or consequential damages in
connection with any modifications, errors or omissions in this guide.

All pertinent state, regional, and local safety regulations must be observed when
installing and using this product. For reasons of safety and to assure compliance with
documented system data, repairs to components should be performed only by the
manufacturer.

Additionally, industry standards, codes, and legislation are subject to change. Updated
copies should be obtained by users to ensure the most recently issued regulations,
standards and guidelines are available.

All pertinent state, regional, and local safety regulations must be observed when
handling and disposing of hazardous material, Toxic (E-Chem) Sensors, batteries and
other similar items that may fall under the classification of hazardous material.

Only use Scott Health and Safety, a Division of Scott Technologies, Inc. approved
replacement parts.

087-0044 REV G



XX ABOUT THIS GUIDE

Warnings and Ensure you follow the applicable warnings and cautions indicated here.
Cautions — Device Use
and Care

Warning: This equipment must be operated and serviced by qualified personnel only.
Read and under stand the guide completely before operating or servicing. Qualified
personnel as defined according to local, county, state, federal and individual company
standards.

©

War ning: When in doubt vacate the area immediately. You should vacate the area
immediately should the device indicate a warning or alarm condition. You should
know and under stand your company's safety protocols.

©

Warning: Ensure the atmosphere is free from combustible and/or toxic gases prior to
starting any of the procedures.

Warning: When the primary device is off line, ensure you have another online device
to actively detect gases. The device may be off line due to such activities, like but not
limited to, calibration, installation, maintenance, troubleshooting, configuration,
wiring and other activities.

© 0

Warning: If the device does not function as described herein, remove from service and
mark for maintenance. Only use Scott Health & Safety, a Division of Scott
Technologies, Inc. replacement parts.

©

Warning: Only use the device to monitor the atmosphere for the gases and
concentrations for which it is set-up to detect.

Warning: \erify the cover, internal PCB's and field wiring are securely in place
before applying power and operation.

War ning: Do not expaose the device to electrical shock or continuous severe
mechanical shock.

Warning: Do not use the device if its enclosure is damaged, cracked, or has missing
components.

War ning: Protect the device from dripping liquids and high power sprays.

Caution: Device will not operate without power applied. Thus, it only detects gases
while powered.

A

Caution: Use only a sensor assembly compatible with the device and approved by
Scott Health & Safety, a Division of Scott Technologies, Inc.

Caution: Periodically test for correct operation of the system's alarm events by
exposing the device to a targeted gas concentration above the high alarm set point.

Caution: Calibration is critical. Calibration should be performed periodically that
takes into account device use and environment conditions. Calibrate with known
target gas at start-up and check on a regular schedule. The device should always be
re-calibrated after exposure to high concentrations of toxic or combustible gases or
vapors.

> B>
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Warnings and Cautions — Sensor Use and Care XX1

Warnings and
Cautions — Sensor

Use and Care

SCOTT HEALTH & SAFETY

Ensure you follow the applicable warnings and cautions indicated here.

Warning: Extended exposure of the detector to high concentrations of toxic or
combustible gases may result in degraded sensor performance. If an alarm occurs due
to high concentration of combustible gases, recalibrate the device or, if needed,
replace the sensor.

Caution: Do not use any solvents, chemicals, or polishes containing silicon
compounds to clean the detector as these can cause damage to the sensor.

Caution: Be aware of poisoned combustible sensors. The operation of catalytic type
combustible gas sensors may be serioudly affected by silicones, free halogens,

hal ogenated hydrocarbons and metallic oxides present in the ambient air being
monitored. If the presence of any of these substancesis suspected, increased frequency
of calibration verification is recommended.

Caution: Sensitivity of the combustible gas sensor can be adversely affected by
exposure to sulfur compounds, halogens, silicone or lead containing compounds, or
phosphor us containing compounds. Avoid exposure to these substances. Should the
detector be suspected of being exposed to such substances, performa gastest to verify
its accuracy and that it is calibrated accordingly.

087-0044 REV G
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Acronyms

087-0044 REV G

Table 5 provides a quick reference for acronyms used in this guide that may be

unfamiliar.

Table 5 Acronyms

ACRONYM DEFINITION

AC Alternating Current

A/D Analog to Digital

AH Amp-Hour

ASCII American Standard Code for Information
Interchange

AWG American Wire Gauge

C Common or the pole

CEC Canadian Electrical Code

D/A Digital to Analog

DC Direct Current

EM Electromagnetic

EMI Electromagnetic Interference

ID Inside Diameter

I/0 Input/Output

LCD Liquid Crystal Display

LED Light Emitting Device

LEL Lower Explosive Level

mA Milliamps

MOV Metal Oxide Varistor

NEC National Electrical Code

NEMA National Electrical Manufacturers Association

NIST National Institute of Standards and Technology

NPT National Pipe Thread

NV-EEPROM | Non-Volatile Electrical Erasable Programmable
Read Only Memory

oD Outside Diameter

PCB Printed Circuit Board

PID Photo Ionization Detector

RMI Radio Magnetic Interference

RTU Remote Terminal Unit

SPDT Single Pole, Double Throw

VAC Volts Alternating Current

VDC Volts Direct Current
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Chapter Overview This chapter covers the following topic:

* Device Overview
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The Freedom® 6000 is a single fixed-point device designed to provide continuous
monitoring of Combustible (LEL) gases (range: 0 to 100%) or Toxic (E-Chem) gases
(range: varies based on the individual Sensor type).

The device receives inputs from an attached Sensor Head that affixes to the bottom
and transmits the output to a remote monitoring system. Two (2) types of Sensor
Heads can be used with the device:

® To detect Hydrocarbon Combustibles in ambient atmospheres; it accepts either
Catalytic Bead (Cat-bead) or miniaturized Infrared (IR) Sensors. Both are referred
to as Combustible (LEL) Sensors. This type Sensor Head is available in two (2)
different designs; an UL approved version and an ATEX approved version.

* To detect Toxic gases in ambient atmospheres; it uses Electrochemical (E-Chem)
Sensors. Referred to as Toxic (E-Chem) Sensors. When using a Toxic Sensor
Head, the Toxic (E-Chem) Sensor Head Daughter Board is required.

Except where noted, functionality of the device is not affected by the type of Sensor
Head installed.

Standard device features include:

A Numerical and Graphic Display (LCD) — For quick and easy User Interface
(UI) for access to menus.

Three Alarm LEDs (ALM1, ALM?2 and FAIL) — For field equipment alarm
levels.

MODBUS RS-485 RXD and TXD LEDs — Indicates active MODBUS RS-485
Communications (Only functions when the Relays/MODBUS RS-485 Option
PCB is installed).

Multiple Navigation Keys — For device configuration, calibration and fault
analysis without opening the enclosure.

Non-Volatile Memory (NV-EEPROM) — Retains all configuration parameters
of the device in the event of a power interruption or loss.

Real Time Clock (RTC) and Calendar — Provides a time stamp capability. Thus,
allows data logging of calibrations and alarm events for recall to the LCD or
over the MODBUS RS-485 Serial port.

CAL MODE - Advises when to apply calibration gas.

Modular Design — For easy installation, allows multiple Sensor Head Types,
easy of maintenance and replacement of individual Sensors.

Compatible Sensors — Provides a wide variety of Sensors to accommodate your
applicable needs.

Housings — Available in either Aluminium or Stainless Steel.

SCOTT HEALTH & SAFETY
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Additionally, the device may be ordered with either of the following based on your
needs:

* An Isolated 4-20mA Option PCB — Allows the separation of the Power Source and
Sensor Inputs from the Sensor Output Signals to the Receiver.

* A Relays/MODBUS RS-485 Option PCB — Allows the use of three (3) Discrete
Relays and a Remote Reset connection, as well as, MODBUS RS-485
Communication Protocol output. The three (3) Discrete Relays can be wired to
notification alarm equipment (such as lights, and audible). The MODBUS RS-485
output supports up to 247 Remote Terminal Units (RTUs) on the MODBUS
RS-485 Network.

Q If a Toxic (E-Chem) Sensor Head is ordered, then the Toxic (E-Chem) Sensor Head
Daughter Board isinstalled at the factory.

The device ships preconfigured using the factory default settings. However, you my
want to reconfigure some of the parameters based upon your application. See
“Configuration Defaults” on page 69.

Combustible (LEL) Sensors shipped with the device are calibrated at the factory.
However, Spare Combustible (LEL) Sensors must be calibrated prior to use.

Toxic (E-Chem) Sensors shipped with the device are calibrated at the factory using a
simulator. Verify that Spare Toxic (E-Chem) Sensors are calibrated prior to use.

Warning: Periodic Calibration checks are needed to assure dependable performance.
Operating the device that has exceeded its calibration date can cause fal se readings of
detected gases. Readings obtained while deviceis out of calibration are invalid and
could lead to death or injury.

®co

Other accessories are available to aid you in your use of the device. For a complete
list, See “Parts List” on page 115. Here are only a few examples:

* Remote Sensor Junction Box — Allows mounting the Sensor at remote locations
for better detection since some gases rise and some sink.

* Duct Mount Adaptor — Allows the monitoring of airflow in exhaust or
ventilation ducts without drying out the device’s sensor.

® Calibration Adaptor — Allows direct calibration flow to the sensor face without
dilution from environmental interferences such as wind.

If you have any questions about the device or its operation contact Scott Health and
Safety, a Division of Scott Technologies, Inc. See “Assistance” on page 114.

Figure 1 shows the major parts of the device.
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Figure 1 Major Parts
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Table 6 lists the major parts of the device.

Table 6 Major Parts

REFERENCE
NUMBER ITEM

1 3/4” Conduit Entries (2)

Housing

Mounting Flange Holes (2)

Text and Numerical Display (LCD)

Removable Cover

Combustible (LEL) Sensor Head

Calibration Port

Combustible (LEL) Sensor Head — ATEX Approved
End Cap

Toxic (E-Chem) Sensor Head — Classl, Division2 Approved
Display/CPU PCB

Grounding Screw

Either:

* Isolated 4-20mA Option PCB

* Relays/MODBUS RS-485 Option PCB

14 Power/ I/O PCB

15 Toxic (E-Chem) Sensor Head Daughter Board
(Required for Toxic (E-Chem) Sensor Head — Class1, Division2 only)

O 0| | | | K| W[ N

—_
(=]

—_—
—_—

—_
[\

—
w
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Chapter Overview This chapter covers the following topics:
* Planning for Installation

¢ Installation Checklist
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Planning for
Installation

Verifying Items

Shipped

Mounting

Considerations
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D
A

This section provides the pre-installation items.

This section provides a list of the items that ship with the device. Ensure you have all
items, if not See “Assistance” on page 114.

There are two (2) basic versions:
* Device Toxic (E-Chem) version
— Toxic (E-Chem) Sensor
— End Cap
Screwdriver with magnet
— Manual
* Device Combustible (Cat-bead or IR version)
— Allen Wrench
— Screwdriver with magnet

— Manual

This section outlines a few variables that should be taken into consideration when
selecting a location for mounting the device:

Each application is unique and needs to be assessed. These are only general
guidelines.

* Orientation — Always mount the device's sensor pointing downwards.

Caution: Never mount the detector in a way that causes the sensor to be pointing
upwards. Failure to do so can result in poor sensor performance.

® Gas Density — Some gases raise and some sink depending on their Gas Density
relative to air. For gases heavier-than-air, it is recommended that the sensor be
installed near the floor. In these applications, care should be taken to protect the
sensors from physical damage. For gases that are lighter-than-air, the sensor
should be placed near the ceiling, above the potential source of the leak, as well as
at the highest point in the room if it is an indoor application. For gases with
densities equal-to-air, mount as close to potential leak source as practical, or near
or at breathing level. Table 7 provides various gas densities for Combustibles
(LEL) and Table 8 provides various gas densities for Toxic (E-Chem).

Ensure you consult the CAS Registry Database (cas.org) for the latest and most
current information. These tables are for reference only and not meant to be the most
update source of information. The content of these tables were derived from the CAS
Registry. Additionally, review the applicable MSDS.

SCOTT HEALTH & SAFETY
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Table 7 Gas Density Relative to Air and CAS No. - Combustibles (LEL)

GAS SYMBOL CAS NO. VALUE
Acetone CH;COCH; 67-64-1 2.0
Ammonia NH, 7664-41-7 0.6
Benzene CeHq 71-43-2 2.8
Butadiene C,Hg 106-99-0 1.9
Butane CH 106-97-8 2.0
Carbon Monoxide CO 630-08-0 1.0 @0°C
Cyclohexane CeHy, 110-82-7 3.0
Ethane C,Hg 74-84-0 1.0
Ethanol C,H;OH 64-17-5 1.6
Ethylene CH,=CH, 74-85-1 1.0
Ethylene Oxide C,H,0 75-21-8 L5
Heptane C,Hy 142-82-5 35
Hexane CeHy4 110-54-3 3.0
Hydrogen H, 1333-74-0 0.1
Hydrogen Sulfide H,S 7783-06-4 1.2
Isobutylene CH,=C;H, 115-11-7 1.9
Isopropyl Alcohol C;H0 67-63-0 2.1
Methane CH, 74-82-8 0.6
Methanol CH,0OH 67-56-1 1.1
Methyl Ethyl Ketone |C,H;COCH,; 78-93-3 25
Methyl Mercaptan CH,;SH 74-93-1 1.7
Octane CgHg 111-65-9 3.9
Pentane CsH,, 109-66-0 2.5
Propane C;Hg 74-98-6 1.6
Propylene CH,;CH=CH, 115-07-1 1.5
Toluene CcHsCH; 108-88-3 3.1
0-Xylene C¢H,(CHj;), 95-47-6 3.7

Note: Vapor densities (Air= 1.0 atmosphere @25°C). Therefore, values

<1 raise and values >1 sink.
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Table 8 Gas Density Relative to Air and CAS No. - Toxic (E-Chem)

GAS SYMBOL |CAS NO. VALUE
Ammonia NH, 7664-41-7 (0.6

Arsine AsH; 7784-42-1 |2.7 @20°C
Boron Trichloride BCl,4 10294-34-5 | 4.1 @0°C
Bromine Br, 7726-95-6 |N/A
Carbon Dioxide CO, 124-38-9 1.5

Carbon Monoxide CO 630-08-0 1.0 @0°C
Chlorine Cl, 7782-50-5 |2.5 @20°C
Chlorine Dioxide ClO, 10049-04-4 | N/A
Diborane B,H; 19287-45-7 | 1.0 @0°C
Dichlorosilane SiH,Cl, 4109-96-0 |3.5
Fluorine F, 7782-41-4 |1.3
Germane GeH, 7782-65-2 2.6 @0°C
Hydrogen H, 1333-74-0 |0.1
Hydrogen Chloride HCI 7647-01-0 |1.3
Hydrogen Cyanide HCN 74-90-8 0.9 @31°C
Hydrogen Fluoride HF 7664-39-3 |0.391
Hydrogen Selenide H,Se 7783-07-5 |2.8
Hydrogen Sulfide H,S 7783-06-4 |1.2
Methanol CH,0H 67-56-1 N/A
Methylene Chloride CH,CIl, 75-09-2 N/A
Methyl Iodide CH;l 74-88-4 N/A

Nitric Oxide NO 10102-43-9 | 1.0
Nitrogen Dioxide NO, 10102-44-0 | 2.6 @21.1°C
Nitrogen Trifluoride NF; 7783-54-2 2.5 @20°C
Oxygen 0, 7782-44-7 | 1.1

Ozone (0N 10028-15-6 | 1.7
Phosphine PH, 7803-51-2 (1.2

Silane SiH, 7803-62-5 |1.1 @20°C
Sulfur Dioxide SO, 7446-09-5 |23

Note: Vapor densities (Air= 1.0 atmosphere @25°C). Therefore,
values <1 raise and values >1 sink.

* Potential Gas Sources — The location and nature of potential vapor/gas sources
(e.g., pressure, amount, source, temperature, and distance) need to be assessed.
Locate the device where air currents are most likely to contain the highest

concentration of escaping gas.
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* Ambient Temperature — Ensure that the device is located within an area that
complies with the specified operating temperature range. See “Specifications” on
page 93.

* Vibration — Mount the device in a manner that minimizes vibration.

* (Gas release temperature — Evaluate the behavior of the gas when it is cooled or
heated when released. For example, some heated heavier-than-air gases, such as
hydrogen sulfide, rise when first released, but settles as they cool and their density
increases above that of air.

* Accessibility — Consider future maintenance and calibration requirements.

* Ingress and Egress — Consider passing traffic areas regarding items like personnel,
forklifts, motor vehicles, mobile hoists and the like.

* Avoid water and condensing humidity — Water inside the infrared optics adversely
affects performance. Avoid mounting in locations where water can collect or
splash on the sensor head. Scott Health & Safety, a Division of Scott Technologies,
Inc. recommends a rain shield for outdoor installations.

* Electromagnetic Fields — Although the device is designed to be RFI/EMI resistant,
mounting the device near power transformers, walkie-talkies, or other strong EM
fields may cause undesirable results. Avoid strong EM fields.

* Use conduit seals and drain loops — Explosion proof conduit and other materials
required for electrical wiring in hazardous areas should be installed in accordance
with National Electrical Code (NEC) and Canadian Electrical Code (CEC)
requirements. All conduit connections should be sealed and contain a drain loop to
protect the device electronics from moisture.

* Avoid direct bold sunlight — Scott Health & Safety, a Division of Scott
Technologies, Inc. recommends using a sunshade if the device is mounted in direct
sunlight.

* Environmental damage — Every effort should be made to protect sensors from
environmental damage caused by water, snow, shock, vibration, dirt, and debris.

® Air variables — Factors such as air movement, gas density in relation to air,
emission sources, gas interferences and environmental variables should be
considered when determining the correct device location. Air movement by fans,
prevailing winds, exhaust duct, strong air-flow through a room, and convection
should be carefully evaluated to determine if a leak is more likely to raise gas
levels in certain areas within the facility. High air velocities results in inaccurate
measurement and reduce sensor life.

* Distance — All systems that separate the Transmitter from the Sensor have distance
limit specifications. Ensure that the application’s distance requirements are within
specifications and that the appropriate gauge wiring is used.

SCOTT HEALTH & SAFETY 087-0044 REV G
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Following Electrical  This section provides information about adhering to electrical codes when installing
Codes  the device.

Warning: To avoid an explosion or electrical fire, encase the cable connection to the
devicein conduit. The conduit must meet prevailing electrical codes for
hazardous-area installations which specify conduit sealing, explosion-proof fittings,
and special wiring methods. Failure to do so could result in injury or death.

To meet prevailing electrical codes, use conduit and all other materials required for
electrical wiring in hazardous areas. Install wiring according to National Electrical
Code (NEC) Articles 501-517.

As supplied, the Sensor Head wiring is already sealed and requires no additional
sealing to conform to NEC requirements for explosion-proof installations, as long as
the detector is mounted no further than 18" (457 mm) from the device [NEC Article
501-5(a)(1)].

Determining Wire  This section describes various factors that go into determining wire length and its size.

Length and Size ) . . .
Each device, receiver have unique ranges of output voltage and must be adjusted
accordingly. Refer to their respective manuals.

When the VDC Power Supply is remote in relation to the device or when the device is
remote in relation to the Remote Sensor Head you must determine the proper wire
length and size so the proper Voltage gets from the source to the destination. If the
proper Voltage is not at the destination, then the device or the Remote Sensor Head
will not function properly. This is referred to as Voltage Loss and must be planned for
when installing.

These methods may be used to determine length and size for both:

* VDC Power Supply to the device

* Device to Remote Sensor

Various methods are provided, because different situations require different methods.

This section provides a formula and a couple of reference diagrams for determining
wiring distance.

Figure 2 provides a formula to calculate the maximum wire length that can be used.

087-0044 REV G SCOTT HEALTH & SAFETY
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Figure 2 Maximum Wire Length Formula

D;, = V PowerSupply - V Min
IMax X RWire X2

Where:

D, = Maximum wire length in feet based on the wire’s loop voltage
Veowersupply = POWer supply output voltage

Vyin = Minimum current voltage of device

Imax = Maximum current in amperes

Rwire = Resistance of wire in Ohms/foot

Figure 3 and Figure 4 provide a quick reference to determining maximum wiring
distances for various power supply voltages and wire sizes.

To determine the maximum wiring distance, first calculate the wiring’s maximum
allowable voltage drop by subtracting the device minimum operating voltage from the
power supply’s output voltage. Then, use the appropriate chart to determine the
maximum wiring distance for 18, 16 and 14-AWG wire.

When using MODBUS use 18VDC value for the Minimum Operating Voltage.
Otherwise use 10VDC.

Figure 3 and Figure 4 areinvalid if the wire being used has a different Ohms/foot
value from those listed.

@ e

Figure 3 Wiring Distance Reference Chart @ 18VDC
Voltage Drop vs. Wiring Distance

I I I
234 mA at 18 Vdc

9000

8000
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— 14AWG -Wiring distance consists
........ 16 AWG of hot and and return wire
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I I
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6000 14 AWG 0.00314
16 AWG 0.00591
18 AWG 0.00802 /
5000

2

3000 " =
L~ =

4000

Wiring Distance (Feet) Between Power Supply and Transmitter

= 2000

1000 e =

0 2 3 4 5 € 7 [ 9 10 11 12
Power Supply Lead Voltage Drop
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If wiring requirements fall outside the boundaries of the graph, then use the formula
provided. See Figure 2.

Figure 3 and Figure 4 show resistance per 1000 feet for several AWG wire gauges.
Remember to double these values since the output is a loop.

Figure 4 Wiring Distance Reference Chart @ 10VDC

Voltage Drop vs. Wiring Distance
3500 I I I

420 mA at 10 Vdc

-Temp 85 °F

3000 14AWG -Wiring distance consists
16 AWG of hot and and return wire

— — - 1BAWG

[ I

2500 Ohms/Foot Values: /
14 AWG 0.00314
16 AWG 0.00591
18 AWG 0.00802

2000

1500

1000 =1

I
\

Wiring Distance (Feet) Between Power Supply and Transmitter

500 S B

4 5
Power Supply Lead Voltage Drop

If wiring requirements fall outside the boundaries of the graph, then use the formula
provided. See Figure 2.

Figure 3 and Figure 4 show resistance per 1000 feet for several AWG wire gauges.
Remember to double these values since the output is a loop.

This section provides key factors, a couple of formulas, a few tables of information
and an example for determining wiring distance.

Key factors that must be known to determine the maximum length of wire that can be
used include:

Nominal Output Voltage for the device.
Resistance of the Wire being used expressed in Ohms/1000Ft.
Operating Voltage for the applicable Sensor Type being used.

Maximum Consumption in mA for the Sensor Type being used.
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For example, assume you need to determine the maximum length of wire a Remote
Sensor Head with an 4.25V IR Sensor can be mounted from the device using 18AWG
solid, uncoated wire.

First, identify the key factors:
* 7.0V is Maximum Output Voltage for the device.

® 7.770hms/1000Ft. is the Resistance for 18AWG solid, uncoated wire being used.
See Table 9.

® 4.25V is the Operating Voltage for the IR Sensor being used. See Table 10.

* 85mA is the Maximum Consumption for the Sensor Type being used. See Table 11

Table 9 Wire Resistance

RESISTANCE/1000FT.
AWG SIZE AND TYPE (OHMS/1000FT.)
18 solid, coated 8.08
18 solid, uncoated 7.77
18 stranded, coated 8.45
18 stranded, uncoated 7.95
16 solid, coated 5.08
16 solid, uncoated 4.89
16 stranded, coated 5.29
16 stranded, uncoated 4.99
14 solid, coated 3.19
14 solid, uncoated 3.07
14 stranded, coated 3.26
14 stranded, uncoated 3.14
Note: Data obtained from the National Electrical
Code, 2008 edition. Resistance values at 167°F
(75°C). The values shown are valid only for these
parameters. Actual resistance values should be
obtained from wire manufacturer specifications.

Table 10 Operating Voltages for Sensors

SENSOR TYPE |OPERATING VOLTAGE
IR Sensor 4.25V

4.25V Cat-bead |4.25V

5.5V Cat-bead 5.5V

6.0V Cat-bead 6.0V

SCOTT HEALTH & SAFETY 087-0044 REV G
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Table 11 Maximum Consumption for the Sensor Type

SENSOR TYPE MAXIMUM CONSUMPTION
IR Sensor 85mA

4.25V Cat-bead 60mA

5.5V Cat-bead 60mA

6.0V Cat-bead 220mA

Next, using Ohm’s Law, E= [*R (where: E= Voltage, I= Current, and R= Resistance),
multiply the Max. Consumption (85ma) and the Resistance/1000Ft. (7.77) to
determine the Voltage Loss/1000Ft.

E=.085* 7.77
.66Volts Lost/1000Ft.

™
Il

Next subtract the Max Voltage Output of the device (7.0V) from the Voltage needed
for the Sensor to work (4.25V) to get the amount of Voltage Loss that can occur
(2.75V).

Last, multiply the Max Loss that can occur (2.75V) by 1000 and divide the answer by
the expected Voltage Loss per 1000Ft. (.66V). See Figure 5.

Figure 5 Maximum Wire Distance Formula

Maximum Wire Distance= 2.75 * 1000
.66

Maximum Wire Distance= 2750
.66

Maximum Wire Distance= 4167.67 Feet

For a Typically distance between the device and a Remote Sensor, See “Device
Specifications” on page 94. This value is based on the variations in Resistance of
Wires Sizes, Type and Makes.

Caution: Always measure the Voltage at the Sensor using a Test Socket Adapter to
A verify the proper voltage. Use the formulas provided only to help plan the installation,
do not rely on formulas to verify installation has occurred properly.
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Installation Checklist
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This section provides the installation requirements. Table 12 lists the individual items.

Warning: Only qualified personnel should perform the installation according to
applicable electrical codes, local regulations, and safety standards. Failure to do so
could result ininjury or death. Qualified personnel as defined according to local,
county, state, federal and individual company standards.

Warning: Ensure the atmosphere is free from combustible and/or toxic gases prior to
starting any of the procedures.

Table 12

Installation Checklist

ITEM

DETAILS

The Aluminium Device

See “Mounting the Aluminum Device” on
page 18.

The Stainless Steel Device

See “Mounting the Stainless Steel Device” on
page 19.

Remote Sensor Junction Box
(with a Combustible (LEL)
Sensor Head)

See “Mounting and Wiring the Remote Sensor
Junction Box - Combustible” on page 20.

Test Socket Adapter (for
Combustible)

See “Using a Test Socket Adapter” on
page 21.

Remote Sensor Junction Box
(with a Toxic (E-Chem)
Sensor Head)

See “Mounting and Wiring the Remote Sensor
Junction Box - Toxic” on page 22.

Duct Mount Adapter for
Combustible (LEL) Sensor
Head

See “Mounting a Combustible (LEL) Sensor
Head Using a Duct Mount Adapter” on
page 24.

Duct Mount Adapter for Toxic
(E-Chem) Sensor Head

See “Mounting a Toxic (E-Chem) Sensor
Head Using a Duct Mount Adapter” on
page 25.

Connections from the VDC
Power Supply and the
4-20mA Receiver to the
Device

See “Connecting the Device to the Power
Supply and a Receiver” on page 26.

Connections from the Device
to Various Scott Receivers
(Controllers)

See “Connecting from the Device to Various
Scott Receivers” on page 27.

Relays and Remote Alarm on
the Relay/MODBUS RS-485
Option PCB

See “Connecting Relays & Remote Alarm
Reset - Relays/MODBUS RS-485 Option
PCB” on page 29.

Isolated 4-20mA Output
Option PCB

See “Connecting the Isolated 4-20mA Output
Option PCB” on page 32.

Combustible (LEL) Cat-bead
and IR Sensor Heads

See “Connecting a Combustible (LEL)
Cat-bead and IR Sensor Heads” on page 34.

Toxic (E-Chem) Sensor Head

See “Connecting a Toxic (E-Chem) Sensor
Head” on page 35.

Toxic (E-Chem) Sensor Head

See “Installing/Replacing a Toxic (E-Chem)
Sensor” on page 36.

Combustible (LEL) Sensor
Head

See “Installing/Replacing a Combustible
(LEL) Sensor Head” on page 37.
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Mounting the  This section describes how to mount the Aluminum device.

Aluminum Device , , : : :
Install the device to a wall or bracket using the Predrilled Mounting Flanges (that is

part of the housing). For details on I.D and Center dimensions. See “Device
Specifications” on page 94. To facilitate wiring to the device enclosure, two-threaded
3/4” NPT conduit fittings are provided. See Figure 6.

Do not attempt to mount the device using only the conduit.

Figure 6 Device Mounting Dimensions - Aluminum

5.83" (148 mm)

< 528" (134 mm) ——»

=nle)

]
]

130 mm) (221 mm)

.28” 1.D.
(7.00 mm)
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This section describes how to mount the Stainless Steel device.

Install the device to a wall or bracket using the Predrilled Mounting Flanges (that is
part of the housing). For details on I.D. and Center dimensions. See “Device
Specifications” on page 94. To facilitate wiring to the device enclosure, two-threaded
3/4” NPT conduit fittings are provided. See Figure 7.

Do not attempt to mount the device using only the conduit.

Figure 7 Device Mounting Dimensions Stainless Steel

.312" 1.D.
(7.92 mm)

le———— 3.58” (90.93 mm) ———

.312"1.D.
(7.92 mm)

(10§ mm)

7.38”
(188 mm)
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Mounting and Wiring  This section describes how to mount and wire the Remote Sensor Junction Box for a

the Remote Sensor  Combustible (LEL) Sensor Head.

Junction Box - o , ,
Combustible Ifyour application requires that the sensor be mounted remotely from the device,

ensure you follow all code and regulatory requirements. In a remote application, the
wiring distance (the Max. length of the wire) from the sensor to the device must to be
determined. The sensor will not function if you go over this distance. The distance is
determined based on a few variables. For details, See “Determining Wire Length and
Size” on page 12. See “Device Specifications” on page 94. Conduit must be obtained
from your local vendor. See Figure 8.

Q Sensor type does not affect wiring.

Figure 8 Remote Sensor Junction Wiring and Mounting - Combustible

CABLE FROM DEVICE W
-~ 3.00 [95.25] REF. — - 3.63 REF.[92.2] — =

[~—— 3.09 [78.49] ——~| [~— 2.22 [70.6] —
CUSTOMER SUPPLIED 3/4" CONDUIT

JUNCTION BOX

[141.22]

5.5V & 6V TEST PIONTS
+0.05 VOLTS

5.56 REF.

CAUTION: TO PREVENT
IGNITION OF HAZARDOUS
ATMOSPHERE, DISCONNECT
CIRCUITS BEFORE OPENING.

3.00
[78.49]

KEEP TIGHT WHEN CIRCUITS
ARE ALIVE.

(K) RED (ACTIVE, + SENSOR)
(C) BLACK (COMMON, SENSOR SIGNAL)

(R) WHITE (REFERENCE, -SENSOR)

e
'] | %

T o6 HEX SOCKET |~ # SETSCREW T
Y46 HEX SOCKET w
5% 06 ) 06 w
0 IO Eg T g
] = 0L
] L J N¢ ~ L]
FRONT VIEW 1.31 DIA. SIDE VIEW
(COVER REMOVED) 33.3]
FRONT VIEW

- The Remote Sensor Junction Box - Combustible is Classl, Groups A, B, C, D
approved.
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Using a Test Socket This section describes how to use the Test Socket Adapter to measure the Voltage at
Adapter  the Remote Sensor Combustible (LEL) Head.

Voltage to the Remote Sensor at the Combustible (LEL) Head must be at the correct
voltage to work properly. When the device is remote in relation to the Remote Sensor
Head you must determine the proper wire length and size so the proper Voltage gets
from the source to the destination. If the proper Voltage is not at the destination, then
the device or the Remote Sensor Head will not function properly. This is referred to as
Voltage Loss. Therefore, you need to measure the Output Voltage at the Remote
Sensor.

To measure the Output Voltage at the Remote Sensor, select the applicable Test Socket
Adapter (there is one for 4.25V IR, 4.25V and 5.5V Cat-bead Sensors and one for
6.0V Cat-bead Sensor). See “Parts List” on page 115.

Plug the applicable Test Socket Adapter into the Combustible Head Receptacles and
then plug the applicable Sensor’s Alignment Pins into the Test Socket Adapter. See
Figure 9.

Figure 9 Using a Test Socket Adapter

Sensor Head

Test Socket Adapter

Sensor '5%*

Measure the Voltage across the R (reference) and A (active) terminals on the Test
Socket Adapter using a Digital Multimeter (DMM). See Figure 10.

Ensure that the measured voltage has a tolerance of +/- .05V. Thistolerance appliesto
Q the 4.25V (IR and Cat-bead), 5.5V and 6.0V sensors.
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Figure 10 Measure the Voltage Using the Test Socket Adapter

YG9¥0—-C¥0

Mounting and Wiring  This section describes how to mount and wire the Remote Sensor Junction Box for a

the Remote Sensor  Toxic (E-Chem) Sensor Head.

Junction Box - Toxic o , .
If your application requires that the sensor be mounted remotely from the device,

ensure you follow all code and regulatory requirements. In a remote application, the
wiring distance (the Max. length of the wire) from the sensor to the device is a fixed
value. The sensor will not function if you go over this distance. See “Device
Specifications” on page 94.Conduit must be obtained from your local vendor. See
Figure 11.
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Figure 11 Remote Sensor Junction Wiring - Toxic
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Mounting a This section covers the mounting of a Combustible (LEL) Sensor Head using a Duct
Combustible (LEL) Mount Adapter.

Sensor Head Using a ) ) o , . o
Duct Mount Adapter This mounting method allows the monitoring of airflow in exhaust or ventilation

ducts without drying out the device’s sensor. For details on Flow Velocities and Duct
compatibility. See “Device Specifications” on page 94. The Duct Mount Adapter
comes in a Flat and Round version. See Figure 12.

Q For use only with devices configured for remote sensor and without Remote Junction
4 Box.

Figure 12 Duct Mount Adapter Mounting - Combustible (LEL) Sensor Head

CLEARANCE HOLES FOR #10 BOLT,
4 HOLES EQUALLY SPACED

WHITE (REFERENCE) ——d}
RECOMMENDED MOUNTING DUCT HOLE PATTERN (- SENSOR)

BLACK (COMMON) 4
(SENSOR SIGNAL)
RED (ACT!
(+ SENSOR)

S
DIFFUSION DETECTOR —[
N (SHOWN FOR REFERENCE)

0.048
18 GA STEEL 7 GAS CALIBRATION PORT
VeI DUCT MOUNT

- 0.250 ADAPTER PLATE

3.487£0.125

R i (PIN 40007994) ——opp]
S { o]

91.700 L 1

2 DETECTOR DUCT MOUNTING REFERENCE

J/
.750 N $1.35013%%
$2.750 BOLT CIRCLE {
- SENSOR MOUNTING
PLATE (ZINC PLATED
0,180 THICK STEEL)

.221
(4 PLCS)
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WITHIN £0,010

3.48710.125
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This section covers the mounting of a Toxic (E-Chem) Sensor Head using a Duct
Mount Adapter.

This mounting method allows the monitoring of airflow in exhaust or ventilation ducts
without drying out the device’s sensor. For details on Flow Velocities and Duct
compatibility. See “Device Specifications” on page 94. The Duct Mount Adapter
comes in a Flat and Round version. See Figure 13.

For use only with devices configured for remote sensor and without Remote Junction
Box.

Figure 13 Duct Mount Adapter Mounting - Toxic (E-Chem) Sensor Head

3.5"

]

Round Duct Adaptor
Side View

SCOTT HEALTH & SAFETY

Flat Duct Adaptor
(Top View)
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to the Power Supply
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This section describes the installation of the 3-wire connection from the VDC Power
Supply and a 4-20mA Receiver (for example, Scott Controllers or other devices
capable of measuring 4-20mA inputs) to the device.

For a the 3-wire connection (without any options), an operating voltage of 10-30 VDC
is necessary from the power supply to correctly power the device.

Verify that the 14-wire ribbon cable is connected properly. The device shipswith a
14-wire ribbon cable connecting the Display/CPU PCB to the Power/ I/O PCB and is
made between connectors S3 and S2 respectively.

Warning: Ensure Receivers and Power Supplies are not powered when installing wire
to the device. Failureto do so could result in injury or death.

See “Determining Wire Length and Size” on page 12. For determining appropriate
wire length and AWG for each installation.

1 Route wires of appropriate AWG from source through conduit runs into the device
housing.

Caution: RFI may be generated if wires are not appropriately shielded or share
conduit with other AC power conductors. Protect wires with appropriate shielding
practices to prevent negative equipment performance.

2 Connect Ground Wire to device’s Grounding Screw on its housing.

3 Unscrew the Housing Cover and then loosen the two (2) Thumbscrews and
remove the LCD Board to gain access to the internal PCBs.

4 Connect Positive (+) and Negative (-) leads from the Power Supply wires to TB2
on the Power/ I/O PCB. Specifically, connect the Positive (+) lead to Pinl (PWR),
and the Negative (-) lead to Pin4 (GND).

A blocking diode protects and prevents the device from operating if polarity of the
power supply is reversed.

5 Connect Positive (+) and Negative (-) leads from Receiver wires to TB2 on the
Power/ 1/0 PCB. Specifically, the Negative (-) connects to the Power Supply
Negative (-) wiring and the Positive (+) connections change based on Sensor type
as indicated here:

a For Combustible (LEL) Sensor: Connect the Positive (+) lead from the
Receiver supplying the 4-20mA signal to Pin3 (OUT 4-20 ‘LEL’) on TB2. See
Figure 14.

b For Toxic (E-Chem) Sensor: Connect the Positive (+) lead from the Receiver
supplying the 4-20mA signal to Pin2 (OUT 4-20 ‘ECHEM’) on TB2. See
Figure 14.
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Figure 14 Connection for 3-Wire

Shield
s 10 to 30 VDC ;
VDC Power Pl
Supply _ i Common
420 mA L P
+ Output I N
RECEIVER
To Terminal 2 or 3

o TP1

ST-481/0 Power Supply ¢ xrgeary

Assy 10-0233

1

S2
Ribbon to Display Assy @ @
—— 4 TB1
e ey

O

Power/ I/O PCB

6 Secure display assembly in place with two (2) thumbscrews.

7 Install device cover and tighten.

8 Apply power to Receiver.

This section provides the Pinouts for the 3-wire connection from the device to various
Scott Receivers (Controllers).

Details are provided in the following tables:

® Table 13 for 3-Wire Connection — Device to Sentinel 7200 Plus

* Table 14 for 3-Wire Connection — Device to Sentinel 16

® Table 15 for 3-Wire Connection — Device to Sentinel 6

* Table 16 for 3-Wire Connection — Device to Series 7400 QuadScan I1
® Table 17 for 3-Wire Connection — Device to Series 7400 Plus

Table 13 3-Wire Connection - Device to Sentinel 7200 Plus

DEVICE SENTINEL 7200 PLUS

TB2: Pinl (PWR) TB2: Pinl (+) +24VDC PWR OUT
TB2: Pin2 (OUT 4-20 “ECHEM”)

TB2: Pin3 (OUT 4-20 “LEL”) TBI: Pinl (+) CHI

TB2: Pin4 (GND) TBI: Pin2 (-) CHI
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Table 14 3-Wire Connection - Device to Sentinel 16

DEVICE SENTINEL 16
TB2: Pinl (PWR) TB1: (EXC) ANALOG INPUTS
TB2: Pin2 (OUT 4-20 “ECHEM”)

TB2: Pin3 (OUT 4-20 “LEL”) TB1: (HI) ANALOG INPUTS
TB2: Pin4 (GND) TB1: (LO) ANALOG INPUTS

Table 15 3-Wire Connection - Device to Sentinel 6

DEVICE SENTINEL 6
TB2: Pinl (PWR) Pin3 (CHI EXC-)
TB2: Pin2 (OUT 4-20 “ECHEM”)

TB2: Pin3 (OUT 4-20 “LEL”) Pin4 (CHI IN HI)
TB2: Pin4 (GND) Pin2 (CHI IN LO)

Table 16 3-Wire Connection - Device to Series 7400 QuadScan Il

DEVICE SERIES 7400 QUADSCAN Il
TB2: Pinl (PWR) TB1: (+V) CH1

TB2: Pin2 (OUT 4-20 “ECHEM”)

TB2: Pin3 (OUT 4-20 “LEL”) TBI1: (+IN) CHI

TB2: Pin4 (GND) TBI1: (-IN) CH1

Note: Ensure Jumper is in place between TB1: (-IN) and (GND)

Table 17 3-Wire Connection - Device to Series 7400 Plus

DEVICE SERIES 7400 PLUS
TB2: Pinl (PWR) TB2: (24VDC) CH1
TB2: Pin2 (OUT 4-20 “ECHEM”)

TB2: Pin3 (OUT 4-20 “LEL") TB2: (HI) CHI
TB2: Pin4 (GND) TB2: (LO) CHI
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This section describes how to connect the Relays/MODBUS RS-485 Option PCB to
use the Relays and the Remote Alarm Reset. Using these features are optional.

The Relays/MODBUS RS-485 Option PCB contains 3 relays (K1, K2, and K3) and a
Remote Reset.

Consult Receiver equipment instructions for amplifying information on wiring in
addition to what is provided in this manual as various receivers may have additional
specific requirements.

Ensure you have already made the proper connections prior to connecting the
Relay/MODBUS RS-485 Option PCB. See “Connecting the Device to the Power
Supply and a Receiver” on page 26. See “Connecting from the Device to Various Scott
Receivers” on page 27.

1 Unscrew the Housing Cover and then loosen the two (2) Thumbscrews and remove
the LCD to gain access to the internal PCBs.

2 [If desired, connect wiring from Receiver equipment to one or more of the three (3)
Relays on TB1 of the Relay/MODBUS RS-485 Option PCB. Relays are
designated Relay1 (K1), Relay2 (K2), and Relay3 (K3). Each relay has 3 Pins for
wiring; a Normally Open (NO), a Normally Closed (NC), and a Common (C). See
Figure 15.

Figure 15 Relays/Remote Alarm Reset Connections - Relays/MODBUS Option PCB

+

Remote Alarm 2 —-———=
TB3 1 P11
Reset QO O o
Assy: 10-0234
ST-48 Alarm / ModBus Option
Relay 1 Nojt @ @Al [T
(K1) cl2 @ K1 2O 8 U1
_epr @ 3@ s J1H
Relay 2 NOl4 @ iQ A
K2) [ Oc|5 @ K2 5O & ®
e g e
NO| 7
Relay 3
(K3) cls @ K3
NCl9 @
TB1

Caution: Contacts arerated for resistive loads alarm relays have dry contacts and
power must be supplied from an external source. Failureto do so could result in
failure of alarmrelays.
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D

087-0044 REV G

3 If desired, connect a Remote Switch to TB3 on the Relays/MODBUS RS-485
Option PCB. This feature allows you to shut off and reset a sounding Remote
Alarm. See Figure 15.

Warning: External wiring to TB3 must be shielded and protected from noise spikesto
prevent a false alarmreset condition. Failureto do so could result ininjury or death if
afalse alarmreset condition occurs.

This section describes how to connect the Relays/MODBUS RS-485 Option PCB to
multiple devices to use the MODBUS RS-485 Communication Protocol.

The Relays/MODBUS RS-485 Option PCB contains a MODBUS Network
connection that is used to connect several devices to a single Receiver for monitoring
purposes. Up to 247 devices can be wired together on a network. Each connected
device becomes a Remote Terminal Unit (RTU) and requires a unique RTU address.

Consult receiver equipment instructions for information on wiring in addition to what
is provided in this manual as various equipment may have additional specific
requirements.

1 Determine if other devices (RTUs) are to be wired or if the current device (RTU) is
the last device being wired on the MODBUS Network.

2 Unscrew the Housing Cover and then loosen the two (2) Thumbscrews and
remove the LCD to gain access to the internal PCBs.

3 Set or verify J1 on the Relays/MODBUS RS-485 Option PCB as follows:

a For a device at the end of the network with no other RTUSs to be wired, install
the Terminating Resistor to J1-A.

b For device with other RTUs to be wired from the current device, install the
Terminating Resistor to J1-B. See Table 18.

Table 18 Jumper (J1) Settings for the Device

DEVICE’'S POSITION ON THE MODBUS NETWORK JUMPER SETTING
Device is the last RTU J1A
Device is NOT the last RTU J1B

4 Connect your MODBUS Master input wire signals at TB2 Pinl (A) and TB2 Pin2
(B) on the Relays/MODBUS RS-485 Option PCB.

5 Cable shielding must connect to TB2 Pin3 (S).

6 Route Output Wiring to next RTU from TB2 Pin4 (A) and TB2 Pin5 (B). See
Figure 16.

TB2 Pinl and Pin4 are connected internally as are TB2 Pins2 and Pinb.
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Figure 16 MODBUS Connections - Relays/MODBUS RS-485 Option PCB

RS-485 MODBUS
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To next RTU J1]->

7 When powered up, assign unique RTU address to each of the devices on the
MODBUS Network using the MODBUS Setup menu. See “Configuring the
MODBUS RS-485 Port Menu” on page 59.
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This section describes how to connect the Isolated 4-20mA Option PCB in order to
isolate the Power Supply from the Output Loop.

An Operating Voltage of 10-30VDC is necessary from the Power Supply to correctly
power the device.

\erify that the 14-wire ribbon cable is connected properly. The device shipswith a
14-wire ribbon cable connecting the Display/CPU PCB to the Power/ I/O PCB is
made between connectors S3 and S2 respectively.

Warning: Ensure thereis no power coming from the Receiver when installing wire to
the device. Failureto do so could result in injury or death.

See “Determining Wire Length and Size” on page 12. For determining appropriate
wire length and AWG for each installation.

1 Route wires of appropriate AWG from source through conduit runs into the device
housing.

Caution: RFI may be generated if wires are not appropriately shielded. Protect wires
with appropriate shielding practices to prevent negative equipment performance.

2 Connect Ground Wire to device’s Grounding Screw on its housing and back to the
Receivers Ground.

To prevent Grounding issues, ensure you have a good Ground Wre attached to the
housing and back to the Receiver’s Ground. Do not Ground to conduit or steel beams
as this creates ground issues.

3 Unscrew the Housing Cover and then loosen the two (2) Thumbscrews and
remove the LCD to gain access to the internal PCBs.

4 Connect Positive (+) and Negative (-) leads from Power Supply wires to TB2 on
the Power/ I/O PCB. Specifically, connect the Positive (+) lead to Pin1 (PWR), and
the Negative (-) lead to Pin4 (GND).

A blocking diode protects and prevents the device from operating if polarity of the
power supply is reversed.

5 Connect Positive (+) and Negative (-) leads from Receiver wires to TB1 on the
Isolated 4-20mA Option PCB. Specifically, both the Negative (-) and the Positive
(+) connections change based on Sensor type as indicated here:

a For Combustible (LEL) Sensor: Connect the Positive (+) lead from the
Receiver supplying the 4-20mA signal to Pinl (+LEL) on TB1 and connect the
Negative (-) lead from the Receiver supplying the 4-20mA signal to Pin2
(-OUT) on TB1. See Figure 17.

b For Toxic (E-Chem) Sensor: Connect the Positive (+) lead from the Receiver
supplying the 4-20mA signal to Pin3 (+EC) on TB1 and connect the Negative
(-) lead from the Receiver supplying the 4-20mA signal to Pin4 (-OUT) on
TBI. See Figure 17.
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Figure 17 4-20mA Connections - Isolated 4-20mA Option PCB
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Power/ I/O PCB
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6 Secure display assembly in place with two (2) thumbscrews.
7 Install device cover and tighten.

8 Apply power to Receiver.
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Connecting a  This section describes how to connect a Combustible (LEL) Cat-bead (5.5 and 6.0V)

Combustible (LEL) and IR (4.25V) Sensor Head to TB1 on the Power/ /0O PCB.

Cat-bead and IR ,
Sensor Heads 1 Unscrew the Housing Cover and then loosen the two (2) Thumbscrews and

remove the LCD to gain access to the internal PCBs.

2 Insert the three (3) wires (Red, Black and White) that extends from the
Combustible (LEL) Cat-bead and IR Sensor Head through the bottom of the
threaded hole of the device.

3 Connect the Red wire to TB1 (ACT), the Black wire to TB1 (COM) and the White
wire to TB1 (REF). See Figure 18.

Figure 18 Combustible (LEL) Cat-bead and IR Sensor Head Connections

o TP1

ST-48 1/0 Power Supply  carpeapy

Assy 10-0233

S2
Ribbon to Display Assy,

S —

+ Cc8 c7 +
_ Red

Black
White

Power/ 1/0 PCB

- If installing a new Combustible (LEL) Cat-bead and IR Sensor Head. See
Q “Installing/Replacing a Combustible (LEL) Sensor Head” on page 37.
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Connecting a Toxic  This section describes how to connect a Toxic (E-Chem) Classl, Division2 Sensor
(E-Chem) Sensor Head  Head’s 8-Pin Female Straight Line Connector onto the Toxic (E-Chem) Daughter
Board that mounts on the Power/ I/O PCB.

1 Unscrew the Housing Cover and then loosen the two (2) Thumbscrews and remove
the LCD to gain access to the internal PCBs.

2 Insert the 8-Pin Female Straight Line Connector that extends from the Toxic
(E-Chem) Sensor Head through the bottom of the threaded hole of the device.

3 Connect the 8-Pin Female Straight Line Connector from the Toxic (E-Chem)
Sensor Head to the 8-Pin Male Connector located on the Toxic (E-Chem) Daughter
Board. See Figure 19.

Q Ensure you orient the Female 8-Pin Sraight Line Connector properly. Pin 8is
identified on it and on the PCB. Figure 11 shows the colored wires for your reference.

Figure 19 Toxic (E-Chem) Sensor Head Connection — Classl, Division2

o TP1

ST-48 1/0 Power Supply - atgeAD

Assy 10-0233

1

S2

Ribbon to Display Assy,

Toxic (E-Chem) Daughter Board

Q If installing a new Toxic (E-Chem) Sensor Head. See “Installing/Replacing a Toxic
(E-Chem) Sensor” on page 36.
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Installing/Replacing a
Toxic (E-Chem)
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Sensor

>

This section describes how to install/replace a Toxic (E-Chem) Sensor.

The Toxic (E-Chem) Sensor ships separate from the device and must be installed.
Additionally, it should be replaced as the need arises.

Toxic (E-Chem) Sensors do not require Balance or PreAmp adjustments prior to
Calibrating them. Sensorsinstalled at the factory have already had these adjustments
made and only require calibration.

When installing a previously removed sensor that has already had the Balance and
PreAmp Gain set, only perform a Zero and Span Calibration. For example, removing
installed sensors for testing or calibration, when reinstalled, do not require Balance or
PreAmp Gain adjustments.

Warning: The device is not actively monitoring target gases when power is removed.
\erify atmosphere is safe or monitor atmosphere with another device while installing
a new sensor to prevent risk of injury or death.

Caution: Install sensor only in a clean atmosphere, that isfree of background gas. If a
clean atmosphere is not available, Zero Gas must be used when performing Sensor
Balance. Failure to do so can prevent accurate adjustment of Sensor Balance.

Removing power is not required when installing/replacing a Toxic (E-Chem) Sensor.
Follow local procedures and safety regulations.

1 Loosen and remove the End Cap to gain access to Toxic (E-Chem) Sensor.

2 Remove the Toxic (E-Chem) Sensor and verify Elastomeric Pad remains seated in
place. The Elastomeric Pad should be replaced if damaged, torn, deteriorates or
otherwise deemed unusable. See Figure 20

Figure 20 Toxic (E-Chem) Sensor Head Assembly — Classl, Division2

Sensor Head Elastomeric Pad Sensor End Cap

3 Align Receptacle in both the Toxic (E-Chem) Sensor and Elastomeric Pad with
Alignment Pin in Sensor Head and fully insert Toxic (E-Chem) Sensor into Sensor
Head. See Figure 21.
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Figure 21 Toxic (E-Chem) Sensor Assembly Alignment
Receptacles Alignment Pin

Elastomeric Pad Sensor Sensor Head

4 While ensuring the Toxic (E-Chem) Sensor remains seated and aligned, install the
End Cap and hand tighten.

Caution: Over tightening the End Cap may place excessive pressure on the
A Elastomeric Pad and creates a Short. Thus, causing the device to generate a flashing
FAULT on the LCD.

5 Allow a minimum of 10 minutes for the Toxic (E-Chem) Sensor to initialize.

Installing/Replacing a This section describes how to install/replace a Combustible (LEL) Sensor.

Combustible (LEL) ) ) : .
Sensor Head The Combustible (LEL) Sensor ships separate from the device and must be installed.

Additionally, it should be replaced as the need arises.

When installing a new Combustible (LEL) Sensor (Cat-bead or IR), you must Balance
Q and set the PreAmp Gain prior to Calibrating the Sensor.

When installing a previously removed sensor that has already had the Balance and
PreAmp Gain set, only perform a Zero and Span Calibration. For example, removing
installed sensors for testing or calibration, when reinstalled, do not require Balance or
PreAmp Gain adjustments.

@ Warning: The deviceis hot actively monitoring target gases when power is removed.
Verify atmosphere is safe or monitor atmosphere with another device while installing
a new sensor to prevent risk of injury or death.

Caution: Install sensor only in a clean atmosphere, that is free of background gas. If a
clean atmosphereis not available, Zero Gas must be used when performing Sensor
Balance. Failure to do so can prevent accurate adjustment of Sensor Balance.

>

Removing power is not required when installing/replacing a Combustible (LEL)
Q Sensor. Follow local procedures and safety regulations.

1 Loosen setscrew on the Outer Guard/Flame Arrestor.

2 Unscrew and remove Sensor Head to gain access to Combustible (LEL) Sensor.

3 Remove Combustible (LEL) Sensor. See Figure 22, Figure 23 and Figure 24.
Q Combustible (LEL) Sensors come in different Voltages.
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Figure 22 Combustible (LEL) Sensor Assembly — 4.25V
Sensor Head Sensor Outer Guard ~ Flame Arrestor

l"“ﬁ‘(‘ﬁ‘t"'ﬁ"

Figure 23 Combustible (LEL) Sensor Assembly — 5.5V

Sensor Head Sensor Outer Guard Flame Arrestor

The Outer Guard and Flame Arrestor is actually combined into one itemfor the
Combustible (LEL) Sensor Assembly, as shown in Figure 23.

The 5.5V Sensor may be used with either the UL or ATEX Sensor Head. As shown in
Figure 23 and Figure 24.
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Figure 24 Combustible (LEL) Sensor Assembly — ATEX Approved

Outer Flame
Flame Arrestor  Splash
Sensor Head Sensor Arrestor Guard Guard

Figure 24 shows the Combustible Sensor Assembly that is ATEX approved. Note, that
@ any Sensor may be used.

4 Install new Combustible (LEL) Sensor in place aligning Pins to Receptacles. See
Figure 25, Figure 26 and Figure 27.

Figure 25 Combustible (LEL) Sensor Assembly Alignment - 4.25V IR

3 Receptacles

Sensor Head

3 Alignment Pins

Sensor
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Figure 26 Combustible (LEL) Sensor Assembly Alignment - 5.5V Cat-bead

2 Alignment Pins 2 Alignment Pins

Sensor

Figure 27 Combustible (LEL) Sensor Assembly Alignment - 6.0V Cat-bead

7 Total
Receptacles

7 Total —
Alignment Pins —

5 Replace protective Outer Guard/Flame Arrestor.
6 Tighten setscrew on Outer Guard/Flame Arrestor.

7 Apply Power to the device and allow a minimum of 10 minutes for the
Combustible (LEL) Sensor to warm-up.

After installing/replacing either a Combustible (LEL), or Toxic (E-Chem) it needs to
be Balanced and Calibrated. See “Set Balance Procedure after Installing a New
Sensor” on page 64. See “Calibrating the Device” on page 8§0.
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Chapter Overview This chapter covers the following topic:
* Configuration and Setup Checklist

* Configuration Defaults
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Configuration and
Setup Checklist

© 0

© 0

Configuring the
Relays/MODBUS
RS-485 Option PCB
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This section provides the configuration and setup requirements. Table 19 lists the
individual items.

Warning: Configuration should be performed by trained individuals who have read
this manual and understand the calibration procedures. Failure to follow these
instructions may result in seriousinjury or death.

Warning: When the primary device is off line, ensure you have another online device
to actively detect gases. The device may be off line due to such activities, like but not
limited to, calibration, installation, maintenance, troubleshooting, configuration,
wiring and other activities.

Warning: When settings are changed, ensure those changes are communicated to all
affected personnel.

Warning: Before you begin, read and understand the MSDS and warning labels for
the calibration gases. Failure to do so may result in serious injury or death.

Table 19 Configuration and Setup Checklist

ITEM DETAILS

Relays/MODBUS RS-485 See “Configuring the Relays/MODBUS RS-485 Option
Option PCB PCB” on page 42.

Device Configuration See “Configuring the Device” on page 49.

Combustible IR CO, Sensor See “Configuring the IR CO2 Sensor” on page 66.

This section describes how to configure the Relays/MODBUS RS-485 Option PCB if
installed in the device.

This optional PCB must be configured for use with receiving equipment. Details
about Discretes, Coils, Registers, Read/Write function codes, as well as other
parameters are provided in the following tables:

® Table 20 for Read Only — Discretes

* Table 21 for Read/Write Coils

® Table 22 for Read Only Registers

® Table 23 for Floating Point Registers
* Table 24 for ASCII String Registers
* Table 25 for Byte Variables

® Table 26 for Firmware Version

* Table 27 for Real Value Registers

® Table 28 for Binary Cal Data

Consult the technical documentation provided with the receiving equipment in
conjunction with the table provided herein for configuration.
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Table 20 Read (Rd) Only — Discretes
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WR FUNCTION CODE

ASSIGNED CODE | ALIAS RD FUNCTION CODE
Chan 1 Alarm 1 2001 2 (Rd input status)
Chan 1 Alarm 2 2002

Chan 1 Fault 2003

Chan 2 Alarm 1 2004

Chan 2 Alarm 2 2005

Chan 2 Fault 2006

Relay (K1) 2007

Relay (K2) 2008

Relay (K3) 2009

Chan 1 Cal Mode (2010

Chan 2 Cal Mode |2011
Table 21 Read/Write (Rd/Wr) — Coils

COIL RD

ASSIGNED CODE | ADDRESS [FUNCTION CODE
Alarm Ack/Reset | 12001 1(Rd coil status)

5 (Force single coil)

Note: After writing a True to this location, it resets back to False automatically.

Table 22 Read (Rd) Only — Registers

INPUT RD
ASSIGNED CODE REGISTER ADDRESS | FUNCTION CODE
D/A Raw Chan 1 31001 4 (Rd input register)
(E-Chem Sensor Type)
D/A Raw Chan 2 31002

(LEL Sensor Type)

Calibrated 10bit value representing the D/A value of 0 to 1023 for -25 to

105% Full Scale (200= 0% & 1000=100%)

Note: Read Only Registers (31001 to 31002) are configured to capture

the values displayed on the device’s LCD.

A/D Raw Chan 1

31003

A/D Raw Chan 2

31004

4

10bit value representing
constants are applied

the A/D value of 0 to 1023 before calibration

Chan 1 Status

31005

4

Chan 2 Status

31006

4

16bit status words; bit assignment for each channel as indicated here:

Bit Name: Bit Position:
ALARM1_BELOW BITO
ALARM2 BELOW BIT1
ALARM3 BELOW BIT2

087-0044 REV G



44 CHAPTER 3: CONFIGURATION AND SETUP

Table 22 Read (Rd) Only — Registers (continued)

INPUT RD
ASSIGNED CODE REGISTER ADDRESS | FUNCTION CODE
ALARM1 LATCH BIT3
ALARM2 LATCH BIT4
ALARM3 LATCH BITS
ALARM3 ACTIVE BIT6
CHANNEL DISABLED BIT7
CHANNEL CAL BITS
CHANNEL LINEARIZE BIT9
FAULT RELAY LATCH BIT10
DISPLAY NEGATIVE BIT11
TRANSMIT SENSOR_LIFE ENABLED BIT12
Alarm Status Word 31007 4
16bit status words; bit assignment for alarm status indicted here:
Bit Name: Bit Position:
CH1 ALMI BITO
CH1 ALM2 BIT1
CH1 FAULT BIT2
CH2 ALMI BIT4
CH2 ALM2 BITS
CH2 FAULT BIT6
K1 STATUS BITS8
K2 STATUS BIT9
K3 STATUS BIT10
Device Status Word 31008 4
16bit status words; bit assignment for system status indicted here:
Bit Name: Bit Position:
CHAN 1 ACTIVE BITO
CHAN 2 ACTIVE BIT1
SECURE _LEVEL BIT2
MARKER TX LED BIT3
K1 FAILSAFE BIT12
K2 FAILSAFE BIT13
K2 ACK BIT14
LOCK BIT15
Chan | Sensor Life 31009 4
Chan 2 Sensor Life 31010
16bit signed integer range from -1 to 100 where -1 indicates Cal
required.
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Table 22 Read (Rd) Only — Registers (continued)

INPUT RD
ASSIGNED CODE REGISTER ADDRESS | FUNCTION CODE
Chan 1 Sensor 31011 4
Temperature
Chan 2 Sensor 31012
Temperature

16bit integer range from 1 to 4095 scaled for -55 to +125° C.

Table 23 Floating Point Registers

ASSIGNED CODE

ADDRESS

INPUT REGISTER

RD FUNCTION CODE

Note: Returned as 15bit plus sign 2s complement with +/- 5% over/under range applied.
Consider over/under range when scaling values for display. The following equation may be
used to determine a value for display:

Display Val=MODBUS Val [(SpanVal - ZeroVal) 1.1+ {ZeroVal - [(SpanVal - ZeroVal) .05]}

32767
FP Value Chan 1 3300
(E-Chem Sensor Type)
FP Value Chan 2 33002
(LEL Sensor Type)

4 (Rd input register)

Table 24 ASCII String Registers

ASSIGNED CODE

HOLDING
REGISTER
ADDRESS

RD FUNCTION CODE

User Info Chan 1

40401-40408

3 (Rd holding register)

User Info Chan 2

40409-40416

16 ASCII characters (2 per register) assigned to the unit identifier as

bytes.

Chan 1 ASCII 40417-40416 |3

Reading

Chan 2 ASCII 40420-40422

Reading

6 ASCII characters (2 per register) reflecting the display readout.

EUNITS Chan 1

404423-40427

3 (Rd holding register)

EUNITS Chan 2

404428-40432

units as read bytes.

10 ASCII characters (2 per register) assigned to the engineering
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Table 25 Byte Variables

HOLDING

REGISTER
ASSIGNED CODE | ADDRESS RD FUNCTION CODE
PreAmp/Gain Chl |40433 3 (Rd holding register)
PreAmp/Gain Ch2 | 40434

2bytes representing PreAmp (HiByte) and PGA (LoByte)

Settings.

Table 26 Firmware Version

ASSIGNED CODE

HOLDING
REGISTER
ADDRESS

RD FUNCTION CODE

Version

40435-40436

3 (Rd holding register)

4 ASCII characters (2 per register) reflecting the firmware

version.

Table 27 Real Value Registers

ASSIGNED CODE

HOLDING
REGISTER
ADDRESS RD FUNCTION CODE

Note: Real values represents float value without the decimal point. For
example, 123.4 returns as 1234. Decimal divisor returns as 1, 10, 100 or 1000

for decimal position of 1, 2, 3, or 4, where 123.4 returns the value of 10.
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Table 27 Real Value Registers (continued)
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HOLDING
REGISTER
ASSIGNED CODE ADDRESS RD FUNCTION CODE
Chan 1 Cal Zero Real 41001 3 (Rd holding register)
Chan 1 Cal Zero Divisor 41002
Chan 1 Cal Span Real 41003
Chan 1 Cal Span Divisor 41004
Chan 1 Zero Real 41005
Chan 1 Zero Divisor 41006
Chan 1 Span Real 41007
Chan 1 Span Divisor 41008
Chan 1 Fault Real 41009
Chan 1 Fault Divisor 41010
CHan | Alarm 1 Real 41011
Chan 1 Alarm 1 Divisor 41012
Chan 1 Alarm 2 Real 41013
Chan 1 Alarm 2 Divisor 41014
Chan Alarm 3 Real 41015
Chan 1 Alarm 3 Divisor 41016
Chan 1 Manual Gain Real 41017
Chan 1 Manual Gain Divisor [41018
Chan 1 Manual Offset Real 41019
Chan 1 Manual Offset 41020
Chan 2 Cal Zero Real 41021
Chan 2 Cal Zero Divisor 41022
Chan 2 Cal Span Real 41023
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Table 27 Real Value Registers (continued)

HOLDING
REGISTER
ASSIGNED CODE ADDRESS RD FUNCTION CODE
Chan 2 Cal Span Divisor 41024 3 (Rd holding register)
Chan 2 Zero Real 41025
Chan 2 Zero Divisor 41026
Chan 2 Span Real 41027
Chan 2 Span Divisor 41028
Chan 2 Fault Real 41029
Chan 2 Fault Divisor 41030
Chan 2 Alarm 1 Real 41031
Chan 2 Alarm 1 Divisor 41032
Chan 2 Alarm 2 Real 41033
Chan 2 Alarm 2 Divisor 41034
Chan 2 Alarm 3 Real 41035
Chan 2 Alarm 3 Divisor 41036
Chan 2 Manual Gain Real 41037
Chan 2 Manual Gain Divisor |41038
Chan 2 Manual Offset Real 41039
Chan 2 Manual Offset Divisor |41040
Table 28 Binary Cal Data
HOLDING
REGISTER

ASSIGNED CODE | ADDRESS

RD FUNCTION CODE

Chan 1 A/D MIN (41041

Chan 1 A/D MAX [41042

Chanl D/A MIN 41043

Chan 1 D/A MAX (41044

Chan 2 A/D MIN |41045

Chan 2 A/D MAX (41046

Chan 2 D/A MIN 41047

Chan 2 D/A MAX [41048

3 (Rd holding register)

Min and Max calibration points for A/D and D/A converters.
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Configuring the  This section covers the various configuration parameters for the device.

Device
All device configuration variables are selected via the menu screens and those

variables are stored in its Non-Volatile Memory (NV-EEPROM). Many menu items
contain default values from the factory and require changes to better match your
applicable application. Although similar, some menu items vary between devices with
a Toxic (E-Chem) Sensor Head and those with a Combustible (LEL) Sensor Head.

A device may be conf