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Product Summary

pH-ORP

Improved accuracy to optimize your process

pH and ORP are measured throughout the process
industries to ensure product quality, monitor effluent
discharge, and control the addition of chemicals for
optimal reactions. Applications include process,
wastewater, and pure water measurements.

Honeywell’'s patented Durafet® non-glass probes and
traditional glass pH technology help users measure,
analyze and transmit pH and ORP information in the
most demanding processes. We provide a complete
line of analyzers and transmitters, along with different
mounting configurations to provide the sensor inter-
face to the process.

Series 7773 Flow/Immersion Mountings
Encompass the industrial measurement of pH, ORP
and temperature in a flow or submersion configura-
tion. 7773 is available with the widest available
electrode, preamplifier, automatic temperature
compensator and mounting assembly options.

Series 7774 Insertion/Removal Assembly
Accommodates Durafet || and Meredian Series
combination (single-probe) pH or ORP electrodes.
Designed for use in processes under pressure; the
electrode can be inserted or removed without
interrupting the process.

Series 7777 Electrode Mounting

Enables users to interface Durafet Il pH electrodes
with the process via a 3" threaded connection,

or Durafet Il and Meredian Il electrodes by either
submersing the electrode or mounting it into a 34"
threaded connection.

7794DVP Sanitary Durafet Ill Mounting

This industry proven pH electrode, with over

14 years of Food and Beverage application experi-
ence, provides fast, accurate and dependable pH
measurement in the most demanding applications.

HB Series Electrode Mounting
Designed for high-temperature, high-pressure and
harsh chemical applications.

APT2000 pH/ORP Transmitter

Continuously monitors sensor and analyzer
electronics and immediately displays diagnostic
information at the onset of a problem.

APT4000 pH/ORP Analyzer

Continuously measures pH or ORP in industrial
processes, including chemical, pharmaceutical,
petrochemical, pulp & paper, and wastewater.

DirectLine DL421/422 pH/ORP Transmitter
Next generation of analytical transmitters.

Its unique architecture combines the latest
microelectronics with the proven performance

of Honeywell’s sensing technologies. Enables
significant cost savings during installation, startup,
operation and maintenance.

DirectLine DL2000 pH Mountings

Enables users to interface to the process by either
immersing the electrode or mounting it into a 34"
threaded connection.

Durafet Non-glass pH Sensor

Industrial, non-glass, unbreakable, lon Sensitive
Field Effect Transistor (ISFET)-based pH sensor
defines the state-of-the-art in pH measurement.

HPW?7000 HiPurity pH Measurement System
Superior accuracy, stability and simplicity make
this electrode mounting assembly well suited for
measuring pH in high-purity water applications.

TL1000 Durafet Il Twist Lock Mounting
Provides an easy way to install or remove Durafet I
pH electrodes from pipelines and tees. A quick %
turn is all that is required for installation/removal.

UDA2182 Multiple Input Analyzer

The latest advancement in analyzer technology.
This is the most versatile multiple input analyzer
package on the market for measurement of pH,
ORP, conductivity and dissolved oxygen.

Durafet Cap Adapter Cables

Durafet Cap Adapters are preamplifiers that are
built into cables that connect the Durafet pH
sensor to the pH Instrument. The preamplifier
conditions the pH signal and allows for greater
distances between the pH sensor and the

pH Instrument.




Technical Information

Multipurpose pH/ORP Electrode Mountings

Series 7773
Specifications
70-82-03-03 November 2007

Introduction

The 7773 Mounting is available with the widest available
electrode, preamplifier, automatic temperature
compensator, and mounting assembly options. Capabilities
include state-of-the-art ISFET technology with Honeywell
Durafet II® electrode options. These truly solid state sensors
feature exceptionally fast response and a low impedance
signal right from the sensing element that is virtually
unbreakable. An improved packaging design allows the
Durafet Il electrode to be used in a wide variety of process
applications.

Description

Overall 7773 Mounting capabilities encompass the industrial
measurements of pH, ORP, specific ion, and temperature in
a flow or submersion configuration. Wetted material choices
include 316 stainless steel, glass-fiber reinforced
polypropylene or Ryton®, for use in corrosive solutions at
pressures up to 1034 kPa (150 psig) and temperatures up
to 130°C (266°F). The 7773 is available in seven
configurations; change between flow - and submersion-type
mounting requires substitution of only one part.

Features

e Durafet Il lon Sensitive Field Effect Transistor
(ISFET) Electrode options

e Universal mounting — most parts interchangeable
between flow and submersion configurations

e Widest range of electrode options

e Combined pH, ORP and temperature
measurement options in one mounting with
UDA2182 Analyzer

e Ultrasonic electrode cleaning options

e Corrosion-resistant polymer and 316 stainless
steel housing with integral preamplifier

Honeywell

e FM approved for Class I, Div 1, Group A, B, C, D
locations with APT Transmitter and barriers;
suitable for Division 2 locations with UDA2182
analyzers

e NEMA 4X, IP65 watertight and corrosion-resistant
flow, and NEMA 6, IP68 submersible ratings

Preamplifier
Housed within the 7773 Mounting, the preamplifier accepts
input from electrodes and temperature compensator
through a sealed connector and terminals. Preamplifier
circuitry is hermetically sealed against moisture and
electrically shielded by its metal enclosure. A unique
guarded circuit protects the high impedance glass electrode
input, providing a thousand-fold decrease in sensitivity to
electrical leakage under the potentially dirty, humid
conditions of actual usage. The amplified signal can be sent
over ordinary unshielded wire in excess of 305 m (1000 ft.)
to the Honeywell measuring instrument.

The Durafet Il electrode cap adapter option provides quick
disconnect at input and output.

Preamplifier systems have high immunity to ground loop
noise and spurious RF signals. Grounded and ungrounded
solutions can be measured. Lightning protection is included
in all preamplifiers. This is important when the mounting will
be in a location subject to frequent lightning activity. It
provides substantial protection by dissipating moderately
destructive surge currents through the electrodes but
cannot prevent failure caused by very near strikes.
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Electrode Cleaning

Unattended automatic fluid cleaning and calibration of
electrodes used with Honeywell 9782 Analyzers can be
provided.

A continuously operating ultrasonic cleaner is optional with
the 7773 Mounting to reduce maintenance caused by
fouling or coating of the electrodes and particulate matter. It
is less effective with oily or other resilient coatings that tend
to absorb ultrasonic energy.

The ultrasonic cleaner consists of a transducer that fits
within the 7773 between the electrodes with an integral 9 m
(30 ft.) cable that runs directly to the 120/240 Vac-powered,
NEMA 4, wall-mounted generator. It may be specified in
Table 1 as part of a new mounting or ordered as a retrofit kit
with 316 stainless steel (Kit 31002466) wetted parts.
Ultrasonic cleaning is not recommended for use with
Durafet Il Il or antimony electrodes.

Wetted Materials

Polypropylene offers the advantage of a light weight, tough
plastic with good chemical resistance at low cost.
Polypropylene may be weakened by some organic solvents
and chlorine but is recommended for all general-purpose
applications.

Ryton (polyphenylene) provides excellent chemical
resistance and higher temperature and pressure ratings
than polypropylene at moderate cost. Ryton is somewhat
brittle and does not tolerate rough handling.

316 Stainless steel offers ruggedness and the highest
pressure ratings.

pH, ORP Electrodes and Temperature Compensators
Durafet Il Il combination and measuring electrodes use
the new ISFET (lon Sensitive Field Effect Transistor)
sensing element with especially fast response. Durafet Il ||
sensors produce a low impedance pH signal for outstanding
reliability even at low temperatures and they experience no
sodium error or ORP interference. The combination Durafet
Il Il electrode incorporates a reference electrode with
replaceable KCI gel fill for long life.

All Durafet Il Il electrodes include an integral automatic
temperature compensator for conventional Nernst electrode
compensation. Because compensation is performed in the
preamplifier, no separate compensator is used and no
temperature display can be provided at the measuring
instrument.

Conventional pH measuring electrodes used with the
7773 mountings are useable over a wide pH range. These
sensitive, rugged electrodes have quick disconnect cable
connections. Glass membrane formulations are available
for a variety of temperature ranges. The 7773 mounting and
UDAZ2182 are compatible with most 1/2” dia. ion-selective
electrodes.

Reference electrodes are filled with a KCI slurry or a long-
lasting viscous KCI gel. The gel is recommended for
general-purpose use, especially for applications involving
severe contamination, temperature or pressure cycling,
continuous high temperatures, and dry periods. The Ryton
electrode is virtually unbreakable and has an easily
replaced porous-plug junction of ceramic. The glass body
reference electrode has the porous plug sealed into the
tube and the cap and internal element are removable for
maintenance.

Meredian® Combination Electrodes comprise a rugged,
virtually unbreakable, chemically-resistant Ryton body with
a sealed, non-refillable long-lasting gel-type KCI diffusion
reference electrode and a central element with a pH glass
membrane designed for durability. The unique geometry of
the annular ceramic reference junction permits making
accurate, continuous pH measurements in the presence of
high solution currents.

Automatic temperature compensators correct for the
measuring electrode temperature coefficient. With
microprocessor-based instruments they can also correct for
the change in ionization of pure water samples, providing
solution temperature compensation to 25°C. Temperature
compensation is not used in ORP systems.
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Specifications

7773 Mounting Specifications

Application Flow service in moderately Flow service in High- Submersion service in open tanks or process vessels.
pressurized lines or pressure lines** Submersion depth: up to 61 m (200 ft.) with
atmospheric discharge* preamplifier; up to 3m (10 ft.) without preamplifier

Materials: 316 SS,

Cover, Polypro-pylene | Ryton 316 SS with Polypro-pylene 316 SS Ryton

Connecting Polypro-

Ring, Flow pylene

Chamber and Cover**

Guard

Maximum 689 kPa (100 515 kPa 689 kPa (100

Pressure and | psig), 60°C (75 psig), 1034 kPa (150 psig), psig), 60°C 689 kPa (100 psig), 80°C

Temperature | (140°F); 345 80°C 80°C (176°F); 552 kPa | (140°F); 345 kPa | (176°F); 552 kPa (80 psig),

of Assembly | kPa (50 psig) | (176°F); (80 psig), 130°C (50 psig), 100°C 110°C (230°F)***

only 80°C (176°F) 345 kPa (266°F) **** (212°F)

(50 psig),
100°C
(212°F)

Sample flow 56.8 L/min. (15 gpm) max. Lower flow rates for viscous —

rate solutions, abrasives and high-purity water.

Installation Mounting Kit supplied for wall or other flat-surface 3/4” pipe support in tank (pipe not supplied). Use
mounting. Sample connections 3/4” NPT, female inlet plastic pipe with plastic housing.
and outlet.

Weight 1.4 kg 1.87 kg 2.7 kg 2.3 kg 1.4 kg 2.7 kg 1.87 kg
(31b.) (41b.) (61b.) (51b.) (31b.) 61b.) (41b.)

*  Satisfactory for high-purity water down to approximately 5 mhos/cm at less than 0.3 liter per minute flow.
= Conforms to A.P.I. and ASME codes for 150-psig operation. Recommended for use in high-purity water where ultimate

stability is required.

** |f mounting is used above 110°C (230°F), electrodes and temperature compensator must be glass-bodied and preamp
cannot be located in mounting. specify 20 for Table | and order an appropriate preamp module as a separate item.
*+x For CRN approval maximum pressure with 516SS cover is 65 psig; maximum pressure with polypropylene cover is 45 psig.

Relative Humidity Limit

Usable at 100% R.H.

Electrode Support

Ryton

O-Rings

Viton A is standard. Available in ethylene-propylene rubber (E.P.M.) Table IV = 301.

O-Ring Washers

Polypropylene (not in contact with sample).

Compression Nut

Delrin (not in contact with sample).

Dimensions

Approximately 102 mm OD x 279 mm long (4” x 11").

Electrical Connections
and Immersion Support
Pipe

3/4” NPT female.
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Electrode Specifications
Part Electrode CONSTRUCTION Temp. Pressure Electrode
Number Type Internal fill Range Limit Termination
51204976- | Durafet Il pH None FET Ryton -10 to 110°C 100 psig @ Quick disconnect
002 Measuring Only (0-14 (14 to 230°F) | 110°C; 150 cable to electrode
pH) psig @ 80°C and preamplifier
31117390 Glass pH Measuring KClI & (glass glass 10 to 80°C 100 psig @ Screw cap
— General Purpose Buffer (50to 176°F) | 110°C; 150
psig @ 80°C
31117399 Antimony pH None  antimony Ryton 51to 75°C 150 psig @ Screw cap
Measuring (2-11 pH (41 to 167°F) | 75°C
range) recommended
where fluorides are
present below 5 pH
31117481 Reference—General KCI gel repl. Ryton -5t0 110°C 50 psig @ 6” wire; spade lug
Purpose, long life ceramic (23 t0 230°F) | 110°C; 150
psig @ 60°C
31035832 Reference (double- NH4 NO3 ceramic Ryton -5to 110°C 50 psig @ 6” wire; spade lug
junction)—Sulfide- gel (23 t0 230°F) | 110°C; 150
containing processes psig @ 60°C
51204976- | Durafet Il pH KCI gel FET Ryton -10to 110°C Quick disconnect
001 Combination; Meas. (14 to 230°F) | 100 psig @ cable to electrode
Ref. & temp. 110°C; 150 and preamplifier
compensator (0-14 pH) psig @ 80°C
31117486 Glass pH Combination; | KCI gel meas.: glass Ryton 10 to 100°C 30 psig @ Screw cap
Meas. & Ref.— Ref.: ceramic (50 to 212°F) | 100°C; 100
General Purpose psig @ 60°C
31020751 ORP Combination: KClI gel meas.: glass Ryton -5to0 130°C 30 psig @ 12’ cable; tinned
Meas. & Ref.—for Ref.: ceramic (23 to 266°F) | 100°C; 100
Chrome treatment psig @ 60°C
31020749 ORP Combination; KCI gel meas.: gold Ryton -5to0 100°C 30 psig @ 12’ cable; tinned
Meas. & Ref.—for Ref.: ceramic (23 to 212°F) | 100°C; 100
Chrome or Cyanide psig @ 60°C
treatment
31152137 Auto. Temperature None None Ryton -5to 110°C 150 psig @ 6” 2-wire; spade
Compensator—Use (23 to 230°F) | 110°C lugs
with Honeywell analog-
based inst., 721 ohms
at 25°C
31022289 Auto. Temperature None None Ryton -5to 110°C 150 psig @ 6” 2-wire; spade
Compensator—Use (23 to 230°F) | 110°C lugs

with Honeywell
microprocessor-based
inst., 8550 ohms at
25°C
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Durafet Il is a registered trademark of Honeywell.

Ryton is a Phillips Petroleum tradename for polyphenylene sulfide.

For More Information

Learn more about how Honeywell's 7773 Multipurpose
pH/ORP Electrode Mountings can be used in a wide
variety of process applications, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell

acoount manager Honeywell

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-03
. . November 2007
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information

Durafet Il and Meredian || Combination pH/ORP
Electrodes for Honeywell 7777 Mountings

Series 7777 Specifications
70-82-03-06 July 2004

Overview

Honeywell’s 7777 Series of electrode mountings enables
an user to interface Durafet® || pH electrodes to a process
via a %" threaded connection and Meredian® II by either
submersing the electrode or mounting it into a %"
threaded connection.

Durafet Il pH electrodes are the first industrial ISFET-
based pH sensors. They join Honeywell’s industry-proven
glass pH electrodes in the 7777-Series mounting to
provide accurate and dependable pH measurement.

Description

The Durafet Il and Meredian Il pH electrodes offer a
reliable combination of measuring and reference
electrodes together with an integral automatic
temperature compensator in a 1-piece corrosion-resistant
molded Ryton body. Quick disconnect plugs enable
easier installation and maintenance than with any other
electrode available. The compact Durafet Il and Meredian
Il electrodes with 3/4” NPT male connections are easily
adapted for in-line mounting without O-rings or special
seals. Meredian Il is also available in Immersion and On-
line mounting.

The large surface area of the reference junction resists
fouling and maintains reliable low-impedance contact with
the process solution. The reference junction’s
symmetrical annular shape surrounding the measuring
element minimizes the effects of electrical current
passing through the process solution. This offers a
significant improvement when compared with
unsymmetrical electrode designs that develop large offset
potentials and prohibit pH measurements in applications
such as electroplating tanks or electrolytic cells.

Honeywell

ISFET
Sensor

Durafet Il Electrode
In-line Mounting

Meredian Il Electrode
Submersion Mounting

Durafet Il Combination Electrodes feature state-of-the-art
pH measurement technology, using an ISFET (lon
Sensitive Field Effect Transistor) sensing element. This
virtually unbreakable, truly solid state electrode provides
especially fast response. Durafet Il sensors produce a
direct low impedance pH signal for outstanding reliability
even at low temperatures and with no sodium error or
ORP interference. Durafet Il electrodes are available with
a quick disconnect cable. The combination Durafet Il pH
electrode incorporates a replaceable reference junction
frit and gel, assuring long life even in the most highly
fouling applications. In addition, Durafet Il electrodes can
be interfaced with virtually any existing pH
instrumentation, thus allowing wide freedom of use.

Meredian Il electrodes offer glass compositions that
provide low sodium error as well as optimum durability at
operating temperatures. Long term accuracy and
performance are assured. Meredian Il electrodes include
a permanent reference junction and gel fill for
maintenance-free operation. The internal automatic
temperature compensator is compatible with both analog
and microprocessor-based Honeywell instruments, when
used with the appropriate preamplifier.
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Features

Durafet Il Electrode

Uses ISFET (lon Sensitive Field Effect Transistor)
technology for exceptionally fast response

Virtually unbreakable, truly solid state

Integral or quick disconnect cable options

New “no epoxy” packaging design

Reference junction frit and gel are replaceable

Low impedance pH signal

One electrode for entire pH and temperature ranges
Retrofittable to existing pH instrumentation.

Suitable for in-line applications

Immersion Mounting

Figure 1
Long Quick-Disconnect
to Preamplifier Module

Meredian Il Electrode

Integral leadwire with quick disconnect at preamp

Glass formulations that insure uncompromised
performance

ORP (Redox) electrodes with platinum or gold
sensors

Suitable for in-line and submersion applications; may
be mounted in any position

7777 Mounting

FM-approved intrinsically safe for Class I, Division 1,
Group A, B, C, D areas with APT2000 Series
transmitters and barriers.

Rugged combination electrodes with fast-responding
integral automatic temperature compensator.

Molded, chemically-resistant Ryton body.

Large reference electrode volume uses a true gel fill
that maintains high viscosity with temperature.

Rugged molded NEMA 6 submersible polypropylene

preamp module housing.

Figure 2
Short Quick Disconnect
to Preamplifier Module
(includes protector tip)
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Preamplifier Module

The submersible NEMA 6 and IP68 Preamplifier Module
can be mounted directly on a submersion electrode
(Figures 1 & 2) or can be located a short distance away
from the electrode (Figure3). The preamplifier operates
as a signal conditioner, permitting the high impedance,
low level electrode output to be transmitted long distance
with ordinary unshielded wire.

The Honeywell preamplifier design assures long-term
reliability under industrial conditions. Guarded,
encapsulated circuitry maintains the high impedance
signal integrity, even in dirty and humid conditions. The
inner metallic preamplifier case completely shields the
signal from electrical noise and additional circuitry
protects the unit against nearby lightning strikes.

In-Line Mounting

Figure 3
Quick Disconnect to
Preamplifier Module

Durafet Il and Meredian Il electrodes and preamplifiers
are compatible with all current Honeywell pH analyzers,
transmitters, and controllers.

Durafet Il Adapter Module
To use a Durafet Il electrode with other instruments, an
adaptor module (Figure 4) is available.

It provides a temperature compensated pH signal to the
conventional electrode input of measuring instruments
other than Honeywell. Temperature compensation must
be fixed at 25°C on the instrument. Also available is the
new battery-powered interface module, P/N 31075773.

Figure 4
Adaptor Module
31079290 and 31084755
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Specifications

Electrode

Pressure and

Temperature Rating

For Durafet Il pH Electrodes 51205554-001(In-line) and Meredian Il pH Electrodes
31074387, 31074386, 31074383, 31074396, 31074397, 31074398, 31074399, and
31074382:
345 kPa (50 psig) @ 100°C, 690 kPa (100 psig) @ 50°C
For ORP Meredian Il electrodes
31074388 gold: 345 kPa (50 psig) @ 100°C, (690 kPa 100 psig) @ 50°C
31074389 platinum: 345 kPa (50 psig) @ 110°C, 690 kPa (100 psig) @ 50°C

Operating Range

0-14 pH

Mounting

In-Line: 3/4” NPT male process connection, fits into standard 3/4” sch. 40 metal pipe
tee or special dimension plastic tee (see Accessories in Module Selection Guide)
Immersion: 3/4” NPT male to support pipe or preamp module

Wetted Materials

Glass pH:

Ryton, glass, EPM, ceramic
ORP:

Ryton, platinum or gold, epoxy, EPM, ceramic
Durafet Il pH:

Ryton, silicon, EPM, Vitron

Dimensions

165 mm long x 25 mm dia. (6 1/2" x 1)

Weight

Approximately 0. 23 kg (0.5 Ib)

)

reamplifier Module (31075704, 31075705, and 31079288)

Housing Material

Glass-filled polypropylene

Connections Two 3/4” NPT female
Dimensions Approximately 232 mm H x 111 mm dia. (9 1/8” x4 3/8”)
Weight Approximately 0.9 kg (2 Ibs)
Adaptor Module (31079290 and 31075773)
Housing 31079290: Molded fiberglass with stainless steel hardware. 241 x 184 x 102 mm (9
1/2" x 7 1/4" x 4”). NEMA 4X, IP65.
31075773: Molded fiberglass. 140 x 80 x 89.6 mm (5.514” x 3.150" x 3.527").
NEMA 4
Connections 31079290: Two 3/4” conduit holes
31075773: Two 1/2” conduit holes
Power 31079290: 108-132 V, 50-60 Hz, 15 VA
31075773: 3 V lithium battery pack
Weight 31079290: 2.3 kg (5 Ibs)

31075773: 0.45 kg (1 Ib)
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Durafet Il and Meredian are registered trademarks of Honeywell

For More Information

Learn more about how Honeywell’s Durafet Il and
Meredian Il Combination pH/ORP Electrodes can provide
fast, accurate and dependable pH measurement in the
most demanding applications, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell
account manager.

Honeywell Process Solutions 70-82-03-06
July 2004
1860 West Rose Garden Lane © 2010 Honeywell International Inc.

Phoenix, Arizona 85027

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps

Honeywell
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Technical Information

Durafet lll Electrode Mounting with Vario Pin

Connector
Series 7777 Specifications
70-82-03-51 August 2004

Overview

Honeywell’'s 7777 Style Series of electrode mountings
enables a user to interface Durafet Il pH electrodes to a
process by either submersing the electrode or mounting it
into a %" threaded connection.

Durafet® Il pH electrodes use a non-glass, ISFET (lon
Sensitive Field Effect Transistor) technology for the pH
sensor. This solid-state ISFET technology eliminates the
conventional fragile glass pH sensor. The Durafet pH
electrode, with over 11 years of industry-proven application
experience, provides fast, accurate and dependable pH
measurement in the most demanding industrial
applications. Typical applications include wastewater
influent/effluent, neutralization, cooling towers and process
pH measurements.

Durafet Ill pH electrodes offer a reliable combination of
measuring and reference electrodes together with an
integral automatic temperature compensator in a 1-piece
corrosion-resistant molded Ryton body. A quick-disconnect
Vario Pin Connector enables easier installation and
maintenance than with any other electrode available. The
compact Durafet 1l electrodes with 3/4” NPT male
connections are easily adapted for in-line or submersion
mounting without O-rings or special seals.

Features

Durafet Ill Electrode
e Uses ISFET (lon Sensitive Field Effect Transistor)
technology for exceptionally fast response

¢ Virtually unbreakable, truly solid state

e New Vario Pin quick disconnect, IP68 waterproof cable
for easy electrode installation/replacement

e “No epoxy” packaging design for greater reliability
e Reference junction frit and gel are replaceable

e Low impedance pH signal

e One electrode for entire pH and temperature

¢ Retrofittable to existing pH instrumentation.

Honeywell

7777 Style Durafet Ill

7777 Style Mountings:

FM-approved intrinsically safe for Class I, Division 1,
Group A, B, C, D areas with APT 2000/DirectLine
transmitters and barriers.

Rugged combination electrodes with fast-responding
integral automatic temperature compensator.

Molded, chemically-resistant Ryton body.

Suitable for in-line and submersion applications; may
be mounted in any position.

Large reference electrode volume uses a true gel fill
that maintains high viscosity with temperature.

Cap Adapter cable options for mounting to APT series
analyzers.

DirectLine remote cable options for mounting to DL421
DirectLine modules.

Other cable options to mount to UDA 2182 Analyzer
and older Honeywell instruments and preamps.
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Dimensions
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Durafet Ill Cable options

Cap Adapter

The Cap Adapter is essentially a preamp that is an
integral part of the electrode cable. It does not require a
separate mounting. The output of the Cap Adapter is
connected directly to an pH instrument (9782 or APT
series).

UDA2182 Cable

The NEW! UDA2182 Dual Input Analyzer accepts inputs
from the Durafet Il pH electrode. The input termination in
the UDC2182 is screw terminals. The UDA2182 Cable
has skinned and tinned leads to connect to these
terminals.

DirectLine Remote pH Cable

The DL421 pH module will accept a remote mounted
Durafet Ill pH electrode. The DirectLine Remote pH
Cable has a Vario Pin connector on one end and a
DirectLine module connector on the other end. (See MSG
51-52-16-71 to order these options.)

Preamp Cables

In older instrumentation the Durafet pH input was
connected to a preamp (internal or external). The NEW!
Durafet lll pH electrode can be retrofitted to this older
instrumentation by using the Vario Pin Preamp cable.
This cable has a Vario Pin connector on one end and an
8-pin Amp connector on the other end.
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Specifications

Operating Range

0to 14 pH

Temp. Rating

Electrode: -10 to 110° C (+14 to 230° F)
Cap Adapter Cable: 0 to 70° C (+32 to 158° F)

Wetted Materials

Electrode: Ryton body, silicon ISFET die, Ceramic reference junction, Viton media seal,
nickel plated brass, EPM reference frit seals

Cables: PVC, nickel plated brass, Viton

Pressure Rating

345 kPa (50 psig) @ 100° C (212° F), 690 kPa (100 psig) @ 50° C (122° F)

Mounting, In-Line

3/4 inch NPT male process connection, fits into standard 3/4 inch sch. 40 metal pipe tee
or special dimension plastic tee (see accessories in Model Selection Guide)

Mounting, Immersion

3/4 inch NPT male to support pipe (sch. 40 metal)

Electrical Connection

Vario Pin, 11 conductor connector, |P68 rated @ 33 ft. immersion for 1000 hrs.

Cable lengths

DirectLine Remote Cables

6.096m (20") P/N 51453225-001
15.24m (50’) P/N 51453225-002

Cap Adapter Cables (9782P & APT Series)

6.096m (20’) P/N 51453388-001
15.24m (50°) P/N 51453388-002

Preamp Cables

6.096m (20") P/N 50001623-001
15.24m (50’) P/N 50001623-002

UDC2182 Cables

6.096m (20’) P/N 50001391-001
15.24m (50’) P/N 50001391-002

Dimensions

220 x 27 mm dia. (8.65 x 1.05 inches)

Weight

Approximately 0.23 kg (0.5 Ib)

The Durafet Il ISFET sensor lifetime is affected by exposure to high pH and high temperature solutions. The following graph

can be used as a guideline to determine if the electrode will be affected by these adverse conditions.

Temperature, °C
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Durafet Ill is a registered trademark of Honeywell.

For More Information

Learn more about how Honeywell's 7777 Style Durafet Il
Electrode Mounting with Vario Pin Connector can provide
fast, accurate and dependable pH measurement in the
most demanding applications, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell
account manager.

Honeywell Process Solutions 70-82-03-51
August 2004
1860 West Rose Garden Lane © 2010 Honeywell International Inc.

Phoenix, Arizona 85027

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps

Honeywell
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Technical Information

Series 7774
Specifications
70-82-03-05 May 1999

Overview

The 7774 Insertion/Removal Assemblies, which
accommodate Durafet® Il and Meredian® series combination
(single-probe) pH or ORP electrodes, are designed for use
in processes under pressure because the electrode can be
inserted or removed without interrupting the process.
Insertion can be into a pipeline, tank wall, or other vessel —
in any position — for applications such as boiler water
analysis, demineralization, reverse osmosis,
pharmaceutical and chemical production, waste treatment,
and pulp and paper production.

Description

The 7774 assembly includes a valve assembly and a
Durafet Il or Meredian electrode mounted on a support
tube. With the valve assembly connected to the process,
the electrode is inserted into the assembly for a positive
seal. When the valve is opened, the electrode is inserted
into the process medium and locked in position. To remove
the electrode, this sequence is reversed.

The electrode assembly can be safely inserted or withdrawn
at process pressures up to 50 psig. Plastic and 316
stainless steel wetted materials are available for
applications requiring chemical resistance or for high-
temperature operation. A purge port on the plastic assembly
permits automatic or manual inline cleaning or flushing.

Features
e New Durafet Il nonglass pH electrode options

e Electrode can be easily inserted or withdrawn under
pressure without interrupting the process

e Usable to 100 psig

e Rugged, corrosion-resistant insertion mountings of
CPVC plastic or 316 stainless steel

¢ Nonfouling probe tips for slurries (such as pulp stocks
up to 14% solids)

Honeywell

7774 Stainless Steel
Assembly (1 1/4" NPT)

7774 Plastic Assembly (1 1/2" NPT)

e Most electrodes can be mounted in horizontal or
inverted position

e Local preamplifier module permits signal transmission
over long distances with unshielded leadwire

e Assemblies have reliable restraining mechanisms for
safe removal under pressure

e Suitable for use in Class |, Division 2, Group A, B, C,
and D locations FM approved intrinsically safe options
for Division 1 areas with 7079 Transmitter

¢ Plastic valve assembly extension permits immersion of
electrode as far as 12" into process

Electrodes

Durafet Il combination electrodes feature state-of-the-art
pH measurement technology, using an ISFET (lon Sensitive
Field Effect Transistor) sensing element. This virtually
unbreakable, truly solid state electrode provides especially
fast response. Durafet Il sensors produce a direct low
impedance pH signal for outstanding reliability even at low
temperatures and with no sodium error or ORP
interference. The combination Durafet Il pH Electrode
incorporates a replaceable reference junction frit and gel,
ensuring long life even in the most highly fouling
applications. In addition, Durafet Il electrodes can be
interfaced with virtually any existing pH instrumentation.



7774 pH/ORP Electrode Insertion/ Removal Assemblies

Electrodes

Meredian pH Electrodes offer a selection of low- or high-
temperature glass that provides low sodium error as well as
optimum durability at operating temperatures. Long-term
accuracy and performance are ensured. Meredian
electrodes include a permanent reference junction and gel
fill for maintenance-free operation.

Preamplifier

The preamplifier conditions the Meredian electrode signal
locally to a low impedance signal that can then be sent over
ordinary unshielded wire to the Honeywell analyzer or
transmitter. The preamplifier system has high immunity to
RF noise. The unique geometry of the electrode design
provides the means to obtain accurate, continuous
measurements in the presence of streaming potentials or
high solution currents in electrolytic processes.

The 7774 Assembly can include a preamplifier module in a
NEMA 4X enclosure for mounting within 10’ of Meredian
electrodes. See Figure 1.

Another preamplifier option is an environmentally sealed
(encapsulated) high-impedance amplifier to which the
Durafet Il or Meredian combination electrode is directly
connected. These preamplifiers shown in Figure 2, feature
Honeywell’s quick-disconnect plug, allowing easy
installation of the electrode using no tools. A second quick-
disconnect plug permits removal of the preamplifier for
troubleshooting or routine maintenance.

Durafet Il Adaptor Module

To use a Durafet Il electrode with other than Honeywell
instruments, an adaptor module (Figure 3) is available. It
provides a temperature compensated pH signal to the
conventional electrode input of measuring instruments other
than Honeywell. Temperature compensation must be fixed
at 25°C on the instrument. Also available is the new battery-
powered interface module. P/N 075773.

Automatic Temperature Compensation

The Durafet Il and Meredian pH (not ORP) electrodes
include an integral automatic temperature compensator
unless noted otherwise.

Figure 1 - 31028698, 31316529 or 31026395 Preamp Module for
Meredian electrodes with tinned leadwire termination. Supplied with
stainless steel assemblies except those using Durafet electrodes.

Figure 2 - 31079288 Preamp Module for Durafet Electrodes and
31075704 or 31075705 Preamp Module for Meredian Il Electrodes
with quick disconnect plug only. Supplied on all plastic assemblies
and stainless steel assemblies using Durafet electrodes.

Figure 3 - Adaptor Module 31079290 and 31084755 for Durafet
interface to other-than-Honeywell pH instruments



7774 pH/ORP Electrode Insertion/ Removal Assemblies

Specifications

316 SS Assembly

Pressure and
Temperature

Determined by electrode used:

31117489 pH

31020749 Gold ORP

31020751 Pt ORP
31050383 pH
31050381 pH
31055546 pH
51204976-003 pH

51204976-004 pH
51204976-005 pH

30 psig @ 100°C,
30 psig @ 100°C,
50 psig @ 130°C,
50 psig @ 100°C,
50 psig @ 80°C,
50 psig @ 80°C,
50 psig @ 110°C,
50 psig @ 110°C,
50 psig @ 110°C,

100 psig @ 60°C
100 psig @ 60°C
100 psig @ 60°C
75 psig @ 50°C
75 psig @ 50°C
75 psig @ 50°C
100 psig @ 60°C
100 psig @ 60°C
100 psig @ 60°C

Pressure Limit for
Insertion or Removal

345 kPa (50 psig)

Flow Velocity

Maximum 5 ft./sec (1.5 m/sec)

Mounting

1 %" NPT male process connection

Insertion Depth

6” nominal (not adjustable)

Overall Length

From process connection: 533 mm (21”)

Allowance Required for
Electrode Removal

Measured from process connection: Approximately 965 mm (38”)

Electrical Classification

With preamplifier: Suitable for use in Class I, Division 2, Group A, B, C, and D locations. When
used with Intrinsic Safety barriers and a 7079 Transmitter, most stainless steel options are FM-
approved for use in Class I, Division 1, Group A, B, C, and D locations.

Wetted Materials

Mounting:
316 SS ball valve and extension tube, Viton Teflon seals
Glass pH:
Ryton, glass, EPM, ceramic
ORP:
Ryton, platinum or gold, epoxy, EPM, ceramic
Durafet Il pH:

Ryton, silicon, EPM

Weight

5.0 kg (11 Ib) including electrode and removal device.

Plastic Assembly

Pressure and
Temperature Limits

345 kPa (50 psig) at 88°C (190°F); 690 kPa (100 psig) at 50°C (120°F)
maximum pressure for insertion/removal: 345 kPa (50 psig)

Flow Velocity

5 ft./sec (1.5 m/sec)

Mounting

1 1/2” NPT male process connection

Purge Port Connection

1/4” NPT female (plug supplied)

Insertion Depth

The CPVC plastic removal device is supplied with a 15 3/8” pipe nipple for nominal 6” insertion
depth. An accessory nipple option (21 3/8”) provides 12" nominal insertion depth; the user may
make up a similar schedule 80, CPVC nipple with 1/2” NPT male at both ends for intermediate
insertion depths.

Overall Length

Measured from the process connection: Approximately 508 mm (207)

Allowance Required for
Electrode Removal

Measured from the process connection: Approximately 1423 mm (38")

Electrical Connection

With preamplifier: Suitable for use in Class I, Division 2, Group A, B, C, and D locations.
Preamp module has a NEMA 4X enclosure. Most options are FM-approved Intrinsically Safe for
Class I, Division 1, Group A, B, C, and D locations when used with the 7079 Transmitter and
barriers.
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Wetted Materials Mounting:
CPVC ball valve and extention tube, Viton, Teflon and EPDM seals
Glass pH:
Ryton, glass, EPM, ceramic
ORP:
Ryton, platinum or gold, epoxy, EPM, ceramic
Durafet Il pH:
Ryton, silicon
Weight 1.6 kg (3.5 Ib) including electrode and removal device.
Preamplifier Module (31075704, 31075705, and 31079288)
Housing Material Glass-filled polypropylene
Connections Two 3/4” NPT female
Dimensions Approximately 232 mm H x 111 mm dia. (9 1/8" x4 3/8”")
Weight Approximately 0.9 kg (2 Ibs)
Adaptor Module (31079290, 31084755 and 31075773)
Housing 31079290 and 31084755: Molded fiberglass with stainless steel hardware. 241 x 184 x 102 mm
(9 /2" x 7 1/4” x 47). NEMA 4X, IP65.
31075773: Molded fiberglass. 140 x 80 x 89.6 mm (5.514” x 3.150” x 3.527").
NEMA 4
Connections 31079290 and 03184755: Two 3/4” conduit holes
31075773: Two 1/2” conduit holes
Power 31079290: 108-132 V, 50-60 Hz, 15 VA
31084755: 208-264 V, 50-60 Hz, 15 VA
31075773: 3 V lithium battery pack
Weight 31079290 and 31084755: 2.3 kg (5 Ibs)
31075773: 0.45 kg (1 Ib)

Durafet Il and Meredian are registered trademarks of Honeywell.

For More Information

Learn more about how Honeywell's 7774 pH/ORP
Electrode Insertion/ Removal Assemblies can be used for
processes under pressure, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell
account manager.

Honeywell Process Solutions
1860 West Rose Garden Lane 70-82-03-05
Phoenix, Arizona 85027 May 1999

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps

© 2010 Honeywell International Inc.

Honeywell
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Technical Information

7794 DVP Sanitary Durafet Il pH

Electrodes with Vario Pin Connector

Specifications
70-82-03-53 February 2010

Description

Honeywell introduces the Sanitary Durafet® IlI pH electrode,
a non-glass, unbreakable, ISFET (lon Sensitive Field Effect
Transistor) technology based pH sensor. The Sanitary
Durafet Il electrode is designed to meet 3-A Sanitary
Standards. Solid state ISFET technology eliminates the
conventional, fragile glass pH sensor. The unbreakable pH
sensor can be inserted directly into the process without the
fear of product contamination. pH measurement can be
online and continuous — no time-consuming grab sampling
is necessary. This pH electrode, with over 9 years of
industry-proven application experience, provides fast,
accurate and dependable pH measurement in the most
demanding food and dairy applications.

The Sanitary Durafet Il pH electrode has an integral, tri-
clamp flange for easy mounting in the process. Cable
options available for remote mounting to the innovative
Honeywell DirectLine® Sensor Module. It is also available
with the Cap Adapter cable for connection to Honeywell
instrumentation (APT and 9782 Series), as well as selected
competitors’ instrumentation. All cable options use the Vario
Pin connector that provides an IP68, waterproof connection
to the electrode.

Cap Adapter

The Cap Adapter cable option is essentially a preamplifier
that is an integral part of
the electrode cable. It
does not require
separate mounting. The
output from the Cap
Adapter can be
connected directly to a
pH instrument (9782 or
APT2000). It is available

in lengths of 20’ and 50'. Optional Cap Adapter

Honeywell

7794 Sanitary Durafet Il Electrode

Features

Designed to meet rigorous environmental
requirements of the Food and Dairy industries

Authorized to use the 3-A symbol

Rugged — does not employ conventional glass
membrane. Uses ISFET, solid state sensor

New Vario Pin quick disconnect, IP68 waterproof
cable for easy electrode installation/replacement

New “no epoxy” packaging design for greater
reliability

Reference electrode and compensating
temperature sensor integral with electrode

Remote mounting option for DirectLine sensor
Connection capability to standard tri-clamp fittings
Choice of cable lengths: 20’ or 50’

Six (6) models available with varying flange size
and immersion lengths
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Dimensions
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7794 DVP Sanitary Durafet Il pH Electrodes with Vario Pin Connector

Specifications

Sanitary Durafet Il Electrode

Operating Range

0-14 pH

Operating Temperature Range

—10 °C to 110 °C [14 °F to 230 °F]

Sterilization Conditions (non-
operating)

121 °C maximum at 50 psig

Maximum Ratings

121°C @ 50 psig
100 °C @ 100 psig

Operating Process Pressure

0 to 690 kPa from —10 °C to 100 °C
0 to 345 kPa @ >100 °C

0 to 100 psig from 14 °F to 212 °F
0to 50 psig @ >212 °F

Electrode Body

Fortron®, FDA-compliant
Polysulfone, FDA-compliant
Ceramic reference junction
Silicon ISFET measuring sensor
Viton® sensor seal

Electrode Mounting

Connects to standard CIP fittings, Tri-CIamp® or equivalent

Cables

DirectLine Remote Cable: 20 feet and 50 feet length
Cap Adapter (for 9782P and APT Series): 20 feet and 50 feet length

Electrical Connection

Vario Pin, IP68 rated

Weight 1-1/2" 181.7 9 [6.4 0z.]
2™ 190.3 g [6.7 0z.]
3" 229.9g[8.10z.]

System Pressure Below Atmospheric

If the user’s processing system is not designed to
automatically shut down when the system pressure
becomes less than that of the atmosphere with a restart
only if the system is re-sterilized, then it shall have a
steam or other sterilizing medium chamber surrounding
the joint between the pH sensor and the process. The
joint shall be constructed so that the steam chamber or

Temperature, °C

other sterilizing medium chamber can be exposed for
inspection.

The Sanitary Durafet 1l ISFET

Sensor lifetime is affected by exposure to hot caustic
solutions that can be present in CIP cycles of Food and
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Dairy applications. The following graph can be used as a
guideline to determine if the Sanitary Durafet Il pH
electrode should be taken out of the process during the
cleaning cycle. For expected lifetime at specific
temperatures and caustic concentrations based on
exposure time contact your local Honeywell Sales
representative.
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Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fithess for a particular purpose.
Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this
printing. However, we assume no responsibility for its use.

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the
customer to determine the suitability of the product in the application.

Durafet lll and DirectLine are registered trademarks of Honeywell.

For More Information

Learn more about how Honeywell’'s 7794 DVP Sanitary
Durafet Il pH Electrodes with Vario Pin Connector can be
used to meet rigorous environmental requirements of the
food and dairy industries, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell

account manager.

Honeywell Process Solutions Hﬂ “ E‘NEII

70-82-03-53
1860 West Rose Garden Lane February 2010

Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information Honeywell

Series HB
Specifications
70-82-03-55 July 2007

Overview

Honeywell’s pH electrodes for applications with high
temperatures and pressures in addition to low and high pH.
The HB Series complements the other pH offerings — the
Durafet and Meredian electrodes.

. HB547 Electrode
The HB547 is:

e intended for use with ball valve insertion
assemblies (see Model Selection Guide for details)

e rugged, versatile and simple to use

e compatible with most industrial transmitters and
analyzers

Honeywell's HB Series of electrode mountings utilize the
patented Axial lon Path Reference Cell Technology.
The Axial lon Path Technology:

e prevents sensor poisoning

e preventinternal leaks
Ball Valve Assembly and Electrode

e prevent internal plugging

* allows extreme temperature and pressure The HB547 pH electrode is intended for use with
tolerance specified ball valve assemblies.
o allows for long life in low and high pH applications

Description

The HB547 pH electrode offers a reliable combination of
measuring and reference electrodes together with an
integral automatic temperature compensator in a 1-piece
corrosion resistant body (the body material is chosen by the
customer).

The HB547 pH electrodes are designed with 1" MNPT
Wrench-tite or 1-1/4” MNPT Hand-tite compression fittings.
These sensors require 1-1/4” or larger full port valve. The
insertion depth is user selectable.



HB547 — Multi-Installation Sensor Cartridge

Axial lon Path Reference

Like other rugged semi-solid state references, the reference
is formed by a series of wood segments impregnated with
KCL. The difference with the Axial lon Path (A.l.P.)
technology is where others utilize an epoxy or impermeable
barrier between each of the wood segments; the A.I.P. uses
a pair of formed discs.

When the two formed disc faces are positioned adjacent to
one another they form an Axial lon Path (filled with
electrolyte) between each of the segments. The Axial lon
Path provides a more complete transition of KCl ions
between the wood segments forward and creates a difficult
and longer distance for poisons traveling back into the
reference from the specimen fluid.

(Glass electrode

Sensor Body

&

Cutaway

Wood Spool

Spool to Measuring
Electrode Isolation Disk

Axial Ton Path Sealing Rings

Body to Spool Isolation
disk with 10 Axial Ton
Paths for Effective

Plug-free Communication

This is a porous surface, which passes ions between the reference and measurement fluid. The primary function is to allow
very small amounts of KCI to leach from the reference and provide the millivolts necessary for pH measurement. The
secondary function is to maintain a barrier between the measurement fluid and the reference so that the measurement fluid

does not rapidly poison or foul the reference.

Temperature Compensator

This is typically a component (RTD, Resistor, Thermistor)
that produces a proportional resistance to the
temperature of a measured solution. The resistance is
understood by the pH Transmitter/Indicator so it can
make adjustment to the measurement slope to match the
effect of temperature on the sensor. With conventional
glass measuring electrodes the T.C. is typically located
near the measurement bulb to reduce the time necessary
to recognize the solution temperature.

The HB547 allows the user to specify which temperature
compensator is right for their instrument. The user has
the following options:

e Honeywell 8550 ohm

e PT1000 RTD

e PT100 RTD Capillary. Hi-temp spec 125C
e PT1000 RTD Capillary, Hi-temp spec 125C



HB547 — Multi-Installation Sensor Cartridge

Features
HB547 Electrode

e User can specify following:

e Body Material

e Uses Axial lon Path reference technology

e O-Ring Material

e  One electrode for entire pH and temperature

ranges.

e Intended for use with ball valve assemblies
e Integral automatic temperature compensator

e Chemically resistant CPVC, Kynar or

Polypropylene body

Specifications

e  Measuring Electrode
e Tip Configuration

e Thermocompensation
e Insertion Depth

e Cable Configuration

e Lead Terminations

e Great for high temperature and high pressure
applications

e Can be used in both low and high pH conditions
¢ Insertion-retraction device

e Compatible with most industrial transmitters and
analyzers

Electrode

Pressure and Temperature
Rating

CPVC & Polypropylene: 100 psig, 100°C
Kynar: 150 psig, 140°C

Operating Range

0-14 pH

Mounting

Ball-valve insertion: 1" MNPT Wrench-tite, or 1-1/4” MNPT Hand-tite compression
fitting. Requires 1-1/4" or larger full port ball valve. Insertion depth user
selectable.

See Accessories in Module Selection Guide

Wetted Materials

Kynar, CPVC, Polypropylene (Body Material Choices)
Gr.2 Titanium, 316 SS, porous Teflon, Viton, EPDM, Kalrez, Nickel, Wood & Glass

Dimensions

Dependent upon user specifications

Weight

Approximately 0. 23 kg (0.5 Ib)
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For More Information

Learn more about how Honeywell's HB547 — Multi-
Installation Sensor Cartridge are designed for high
temperature, high pressure and harsh chemical
applications, visit our website www.honeywell.com/ps/hfs

or contact your Honeywell account manager. Hﬂ n E‘NEII

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-55
. . July 2007
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information Honeywell

HB546 — In-line & Submersible pH Ele
Series HB =
Specifications :
70-82-03-56 July 2007 =

Overview

Honeywell’s pH electrodes are used for applications with
high temperatures and pressures in addition to low and high
pH. The HB Series complements the other pH offerings —
the Durafet and Meredian electrodes.

The HB546 is: Description
e intended for threaded in-line and submersible The HB546 pH electrode offers a reliable combination of
operations measuring and reference electrodes together with an

integral automatic temperature compensator in a 1-piece

e rugged, versatile and simple to use
corrosion resistant body (the body material is chosen by the

e compatible with most industrial transmitters and

customer).
analyzers
Honeywell's HB Series of electrode mountings utilize the The HB546 pH electrodes with 3/4” NPT male connections
patented Axial lon Path Reference Cell Technology. are easily adapted for in-line mounting without O-rings or
The Axial lon Path Technology: special seals. The electrodes are also available in
e  prevents sensor poisoning Immersion and On-line mounting.

e preventinternal leaks
e prevent internal plugging

e allows extreme temperature and pressure
tolerance

o allows for long life in low and high pH applications



HB546 — In-line & Submersible pH Electrodes

Axial lon Path Reference

Like other rugged semi-solid state references, the reference
is formed by a series of wood segments impregnated with
KCL. The difference with the Axial lon Path (A.l.P.)
technology is where others utilize an epoxy or impermeable
barrier between each of the wood segments; the A.I.P. uses
a pair of formed discs.

When the two formed disc faces are positioned adjacent to
one another they form an Axial lon Path (filled with
electrolyte) between each of the segments. The Axial lon
Path provides a more complete transition of KCl ions
between the wood segments forward and creates a difficult
and longer distance for poisons traveling back into the
reference from the specimen fluid.

Glass electrode

Sensor Body

&

Spool to Measuring
Electrode Isolation Disk

\ i, ol
Cutaway T e
Wood Spool

Axial Ion Path Sealing Rings

Body to Spool Isolation
disk with 10 Axial Ion
Paths for Effective

Plug-free Communication

This is a porous surface, which passes ions between the reference and measurement fluid. The primary function is to allow
very small amounts of KCI to leach from the reference and provide the millivolts necessary for pH measurement. The
secondary function is to maintain a barrier between the measurement fluid and the reference so that the measurement fluid

does not rapidly poison or foul the reference.

Temperature Compensator

This is typically a component (RTD, Resistor, Thermistor)
that produces a proportional resistance to the
temperature of a measured solution. The resistance is
understood by the pH Transmitter/Indicator so it can
make adjustment to the measurement slope to match the
effect of temperature on the sensor. With conventional
glass measuring electrodes the T.C. is typically located
near the measurement bulb to reduce the time necessary
to recognize the solution temperature.

The HB546 allows the user to specify which temperature
compensator is right for their instrument. The user has
the following options:

e Honeywell 8550 ohm

e PT1000 RTD
e PT100 RTD Capillary. Hi-temp spec 125C
e PT1000 RTD Capillary, Hi-temp spec 125C
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Features
HB546 Electrode

User can specify following:

e Body Material

e Uses Axial lon Path reference technology

e O-Ring Material

e  One electrode for entire pH and temperature

ranges

e Suitable for in-line and submersion

e  Measuring Electrode

e Tip Configuration

applications; may be mounted in any ¢  Thermocompensation
position e Insertion Depth

e Integral automatic temperature compensator e  Cable Configuration

e  Chemically resistant CPVC, Kynar or e Lead Terminations

Polypropylene body

e  Great for high temperature and high pressure
applications

e Can be used in both low and high pH conditions
e Rugged, quick-change, quick-clean

e  Compatible with most industrial transmitters and

analyzers
Specifications
Electrode
Pressure and Temperature CPVC & Polypropylene: 100 psig, 100°C
Rating Kynar: 150 psig, 140°C

(High Pressure Insertion System: 300 psig)

Operating Range

0-14 pH

Mounting

Threaded in-line: 3/4" MNPT threaded nose for installation into process, sample line
or automatic cleaning system. Insertion depth user specifiable

Submerged: 3/4" MNPT threaded top for connection to 3/4" FNPT coupling and
extension pipe

Ball-valve insertion: High-pressure insertion system, 1-1/4" or 1-1/2” full port valve

See Accessories in Module Selection Guide

Wetted Materials

Kynar, CPVC, Polypropylene (Body Material Choices)
Gr.2 Titanium, 316 SS, porous Teflon, Viton, EPDM, Kalrez, Nickel, Wood & Glass

Dimensions

Dependent upon user specifications

Weight

Approximately 0. 23 kg (0.5 Ib)
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For More Information

Learn more about how Honeywell's HB546 — In-line &
Submersible pH Electrodes are designed for high
temperature, high pressure and harsh chemical
applications, visit our website www.honeywell.com/ps/hfs

or contact your Honeywell account manager. Hﬂ n E‘NEII

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-56
. . July 2007
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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HB551 — Quick Change pH Sensor
Series HB

Specifications

70-82-03-57 July 2007

Overview

Honeywell's pH electrodes for applications with high
temperatures and pressures in addition to low and high pH.
The HB Series complements the other pH offerings — the
Durafet and Meredian electrodes.

The HB551 is:
e aquick change pH sensor

e apH sensor with an external nut-loc that improves
safety and makes replacement easy

e ideal for sample lines and valve side-streams
e rugged, versatile and simple to use

e compatible with most industrial transmitters and

analyzers

Honeywell's HB Series of electrode mountings utilize the HBS551 Electrode and Fitting
patented Axial lon Path Reference Cell Technology. The

Axial lon Path Technology: The HB551 pH electrode is a quick change sensor.
e  prevents sensor poisoning

e preventinternal leaks
e preventinternal plugging

e allows extreme temperature and pressure
tolerance

e allows for long life in low and high pH applications

Description

The HB551 pH electrode offers a reliable combination of
measuring and reference electrodes together with an
integral automatic temperature compensator in a 1-piece
corrosion resistant body (the body material is chosen by the
customer).

The HB551 pH electrodes are designed for quick-change
in-line installations. The HB551 can also be used in
submersion operations.
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Axial lon Path Reference

Like other rugged semi-solid state references, the reference
is formed by a series of wood segments impregnated with
KCL. The difference with the Axial lon Path (A.l.P.)
technology is where others utilize an epoxy or impermeable
barrier between each of the wood segments; the A.l.P. uses
a pair of formed discs.

When the two formed disc faces are positioned adjacent to
one another they form an Axial lon Path (filled with
electrolyte) between each of the segments. The Axial lon
Path provides a more complete transition of KCl ions
between the wood segments forward and creates a difficult
and longer distance for poisons traveling back into the
reference from the specimen fluid.

Glass electrode

Sensor Body

A

Cutaway

Wood Spool

Spool to Measuring
Electrode Isolation Disk

Axial Ion Path Sealing Rings

Body to Spool Isolation
disk with 10 Axial Ton
Paths for Effective

Plug-free Communication

This is a porous surface, which passes ions between the reference and measurement fluid. The primary function is to allow
very small amounts of KCI to leach from the reference and provide the millivolts necessary for pH measurement. The
secondary function is to maintain a barrier between the measurement fluid and the reference so that the measurement fluid

does not rapidly poison or foul the reference.

Temperature Compensator

This is typically a component (RTD, Resistor, Thermistor)
that produces a proportional resistance to the
temperature of a measured solution. The resistance is
understood by the pH Transmitter/Indicator so it can
make adjustment to the measurement slope to match the
effect of temperature on the sensor. With conventional
glass measuring electrodes the T.C. is typically located
near the measurement bulb to reduce the time necessary
to recognize the solution temperature.

The HB551 allows the user to specify which temperature
compensator is right for their instrument. The user has
the following options:

e Honeywell 8550 ohm

e PT1000 RTD

e PT100 RTD Capillary. Hi-temp spec 125C
e PT1000 RTD Capillary, Hi-temp spec 125C



HB551 — Quick Change pH Sensor

Features
HB551 Electrode

e User can specify following:

= Body Material

e Uses Axial lon Path reference technology

=  O-Ring Material

e One electrode for entire pH and temperature

ranges

=  Measuring Electrode

e Intended for quick-change in-line *  Tip Configuration

applications

=  Thermocompensation

e Ideal for sample lines and valve side-streams = Insertion Depth
e Integral automatic temperature compensator =  Cable Configuration
e  Chemically resistant CPVC, Kynar or = Lead Terminations

Polypropylene body

e  Great for high temperature and high pressure
applications

e Can be used in both low and high pH conditions
e Utilizes an external nut-loc to improve safety

e  Compatible with most industrial transmitters and

analyzers
Specifications
Electrode
Pressure and Temperature CPVC & Polypropylene: 100 psig, 100°C
Rating Kynar: 150 psig, 140°C

Operating Range

0-14 pH

Mounting

Quick-change in-line: 1” MNPT threaded adapter for installation into process, sample
line or automatic cleaning system. Nut-loc retainer for quick removal and
replacement.

Submerged: 3/4" MNPT threaded top for connection to 3/4" FNPT coupling and
extension pipe.

See Accessories in Module Selection Guide

Wetted Materials

Kynar, CPVC, Polypropylene (Body Material Choices)
Gr.2 Titanium, 316 SS, porous Teflon, Viton, EPDM, Kalrez, Nickel, Wood & Glass

Dimensions

Dependent upon user specifications

Weight

Approximately 0. 23 kg (0.5 Ib)
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For More Information

Learn more about how Honeywell's HB551 — Quick
Change pH Sensors are designed for high temperature,
high pressure and harsh chemical applications, visit our
website www.honeywell.com/ps/hfs or contact your
Honeywell account manager.

Honeywell

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-57
. . Month 2007
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information

2-Wire pH Transmitters
Series APT2000
Specifications
70-82-03-32 December 2010

Overview

The Honeywell Analytical Process Transmitter (APT) 2000
Series transmitter is a two-wire 24-Volt device that
continuously measures pH or ORP in industrial processes
including chemical, pharmaceutical, petrochemical, pulp
and paper, and wastewater.

The APT2000’s NEMA 4x and IP65 rated enclosure is
specifically designed to meet the measurement needs of
intrinsically safe, non-incendive and general-purpose areas.
Honeywell pH or ORP sensors or a wide variety of
competitor electrodes can be used as input to the
transmitter. A 4-20 mA output is standard on the APT2000.
For bi-directional remote monitoring/control of the process,
the Hart communications protocol is available as an option.

Description

The Honeywell APT2000 series of transmitters offer the
widest available selection of advanced features in a reliable
and economical instrument.

Reliability First

The advanced features of the APT2000 transmitter
guarantee complete reliability. The APT2000 continuously
monitors sensor and transmitter electronics and
immediately displays diagnostic information at the onset of
a problem. If an error or diagnostic is found, the transmitter
will indicate the appropriate error code or pictograph (see
Figure 2), blink a red LED and adjust the error current to 22
mA if desired. A manual loop-back check is available to test
the integrity of the 4-20mA output.

Quick Problem Assessment

The APT2000 has a large front display for quick recognition
of process parameters and diagnostics even at a distance.
Only the APT2000 employs visual feedback to quicken
setup and maintenance times and to minimize errors made
during calibrations.

Honeywell
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Figure 1 APT2000 Transmitter

Visual feedback refers to pictograph type characters that
appear on the display both to prompt and respond to
operator and process changes. Pictograph type characters
also appear during problem conditions to report diagnostics
for easy trouble-shooting. There is even a Sensoface®
pictograph that provides constant feedback to the operator
on whether or not there is a problem with the sensor. These
easily learned and recognized symbols make the APT2000
an easy-to-use instrument in any language.

Foolproof Calibrations

Calibration is easy with automatic buffer recognition,
utilizing a variety of buffer standards recognized worldwide.
Foolproof calibrations are ensured with special on-board
diagnostics that monitor the step-by-step progress of each
calibration. Simple messages with pictographs provide
feedback on the status of the calibration. Manual one or
two-point calibrations can also be performed for complete
flexibility.
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Works with a Variety of Electrodes

Input to the APT2000 Series includes the Honeywell
Durafet Il non-glass pH electrode (with the Honeywell cap
adapter cable or adapter module), Meredian Il glass pH
electrodes, or metallic ORP electrodes. In addition, a wide
variety of other manufacturers’ pH and ORP electrodes can
be used with the APT2000.

Temperature

Fully Certified

Area certifications for the APT2000 include both intrinsically
safe and non-incendive ratings from FM and ATEX. Each
transmitter comes standard with CE.

Easily Integrated

The APT2000 Series transmitters can be continuously
remote controlled via HART communications from a
handheld terminal or the control room. This option enables
additional visibility and control of your process.

SensoCheck®

i

Sensoface®

>~

Slope

¥

1
47 Unit value

u J symbols

-93 M/ ["g)]1e—— Continue

Sensor data —T o

with enter

Bar for

instrument status

Figure 2 Example of Electrode Error -- Input Problem

Features
e pH measurement with Durafet Il or glass pH
electrodes

e Large display with easy-to-read 0.75 inch measured
value

e Simple operator interface with basic pictographs
e Application in hazardous and safe areas
e HART bi-directional communications protocol

e Continuous diagnostics for monitoring calibration,
probe health, and transmitter self-test

¢ Manual loopback check for integrity of 4-20 mA
output

¢ Robust, tightly sealed plastic enclosure

e Wall, pipe or panel mounting

e Easy installation with pre-assembled empty
enclosure and plug-in terminals

e Optical alarm signaling by blinking red LED

¢ Integrated current source for simple checking of
peripheral devices

Applications
The APT2000 pH transmitter is designed to meet the
measurement needs of a number of industries, including:

e Chemical

e Pharmaceutical
e Petrochemical
e Pulp and Paper
e Wastewater

e Power
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Specifications

Ranges

pH/mV Input
pH value: 0.00 to +14.00 pH
ORP value: -1500 to +1500 mV

Electrode input types
(Internal Preamplifier)

Honeywell Durafet Il Electrodes with Cap Adapter
Honeywell Meredian /1l Glass pH and Metallic ORP Electrodes
Other Manufacturer’s Electrodes (Consult factory for applicability)

Maximum cable
length

Glass electrode:
Durafet Il electrode:
ORP electrode:

6.1 m (20 feet) (Honeywell electrodes)
305 m (1000 feet) with junction box
15.25 m (50 feet) (Honeywell electrodes) with junction box

Accuracy pH: <0.02 Tc: 0.0021 pH/K
mV: <1 mV Te: 0.1 mV/IK
Electrode Diagnostics
Sensocheck Continuous monitoring of glass and reference electrodes (not available with Durafet II)
Sensoface - Provides information on the electrode state via Sensocheck

- Monitors asymmetry potential, slope, and response time during calibration

Electrode Calibration

Operating Modes

- Automatic calibration with the buffer sets:

-00- Knick 2.00/4.01/7.00/9.21

-01- Mettler Toledo 2.00/4.01/7.00/9.21

-02- Merck/Riedel de Haen 2.00/4.00/7.00/9.00/12.00
-03- Ciba (94) 2.06/4.00/7.00/10.00

-04- Tech. Buffers NIST 1.68/4.00/7.00/10.01/12.46
-05- Standard buffers NIST 4.006/6.865/9.180

-06- Hach buffers 4.00/7.00/10.18

- Manual input of individual buffer values

Calibration Timer

0 to 9999 hours

Calibration ranges Asymmetry potential: +60 mV
Slope: 80to 103 %
Nominal Zero Valid range: + 200 mV

Valid pH-range: 6.5...7.5 pH (without automatic temperature correction)

Temperature Input

Range Pt100/1000 Q RTD: -20.0 to +150.0 °C / -4 to +302 °F
8550 Q Thermistor: -10.0 to +110.0 °C / +14 to +230 °F

Resolution 0.1°Corl°F

Accuracy +05°C

Temperature Automatic Nernstian Compensation using Pt100 Q, Pt1000 Q, 8550 Q or manual

Compensation

Display

LCD display 76 mm x 48 mm dimensions (3" x 1 7/8"), 7-segment

pH/mV Value: character height 17 mm (.66") , meas. symbol 10 mm (.4")
Temperature: character height 10 mm (.4"), meas. symbol 7 mm (.33")
Sensoface with three states, 5 status bars, 16 pictographs / symbols, Red Alarm LED

Security protection with four-digit mode codes to access calibration and configuration options
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Supply/Output

Output current

4 to 20 mA (22 mA for error notification) current loop, floating (3.8 to 20.5 mA)

Supply voltage

1210 42 V; Imax = 100 MA; Pmax = 0.8 W

Overrange

22 mA for error messages

Current error

<0.3 % of current value +0.05 mA

Beginning/end of
scale

Configurable within measurement range for pH or mV

Minimum span pH value: 2.00 to 14.00 pH
mV value: 200 to 3,000 mV

Durafet Il Cap Adapter | +3V /0.5 mA

Power Supply Output -3.5V/0.4 mA

Current source

3.80t0 22.0 mA

2000p

1750k

1500} 13600hms
. at42VvDC
&
E 1250
s
T 1000k
3
750
Operating
500- Region
250+
Without HART Communication
0

12.0 VDC 18.0 24.0 30.0 36.0 42.0
Power Supply Voltage

Figure 3 Load/Power Supply Requirements

Communications

HART Protocol

e Digital communication via FSK modulation of the loop current

e Point-to-point connection

e Reading of measured values, status, messages, and multidrop unit identification
e Read and write parameters

Physical

Enclosure Plastic enclosure made of PBT (polybutylene terephthalate) bluish-gray RAL 7031
Mounting Wall, Pipe, or Panel Mount
Dimensions H 144 mm, W 144 mm, D 105 mm (H 5.67", W 5.67", D 4.13")
Protection NEMA 4x, IP65
Cable glands 3 breakthroughs for Pg 13.5

2 breakthroughs for NPT 1/2” or Rigid metallic conduit
Weight Approx. 1 kg (2.2 Ibs)
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Area Certifications / Compliances

Non-Incendive

Zone 2 (USA)
FM: NI, Class I, Div 2, Groups A—-D, T4

Intrinsically Safe

Zone 1 (USA)
FM: IS, Class I, Div 1, Groups A—D, T4

Zone 1 (Europe)
ATEX: Il 2G EEx ib [ia] IC T6

Data Retention

Parameters and calibration data > 10 years (EEPROM)

RFI Suppression /
Immunity to ESD

To EN 50 081-1 and EN 50 081-2

Ambient Conditions

Operation/Environmental temp:

Transport and Storage temp:

(T4) -20t0 +55 °C (-4 to +131 °F)
(T6) -20to +40°C (-4 to +104 °F)

-20 to +70 °C (-4 to +158 °F)

meas el.

reference el
aux el.

-

+3V/0.5mA

GND

-3.5V/0.4mA

=
©

pH - Meas. Loop
Voc = 10V

Isc = 197 mA
Po = 25 mw
Ca = 3.17uF
La = 9044 mH

TEMP - Meas. Loop

Voc = 5V
Isc = 2.6mA
Po = 4mW
Ca = 91.9uF
La = 1H

DURAFET Output

Voc = 10V
Isc = 14mA
Ca = 3uF
La = 170mH

Figure 4 Entity Parameters
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Figure 5 APT2000 pH Terminal Assignments
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Model Selection Guide

Accessory Parts Part Number
Mounting Kits:

Panel Mounting Kit 51205990-001

Pipe/Wall Mounting Kit 51205988-001

Protective Hood (requires pipe/wall kit) 51205989-001
HART Test Socket 51205991-001
Instruction Manual - pH 70-82-25-92
Instruction Manual - Toroidal (Electrodeless) Conductivity 70-82-25-96
Instruction Manual - Contacting Conductivity 70-82-25-95
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Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose.
Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this
printing. However, we assume no responsibility for its use.

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the
customer to determine the suitability of the product in the application.

For More Information

Learn more about how Honeywell's 2-Wire pH
Transmitters can be used for measurement needs of
intrinsically safe, non-incendive and general-purpose
areas, visit our website www.honeywell.com/ps/hfs or

contact your Honeywell account manager. Hﬂ n E‘NEII

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-32
. . December 2010
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information

4-Wire pH Analyzers
Series APT4000
Specifications
70-82-03-44 October 2003

Overview

The Honeywell Analytical Process Analyzer (APT) 4000
Series 2 continuously measures pH or ORP in industrial
processes including chemical, pharmaceutical,
petrochemical, pulp and paper, and wastewater.

The APT4000's NEMA 4X/IP65-rated enclosure is
specifically designed to meet the measurement needs of
Class I, Division 2 (non-incendive) and general-purpose
areas. The analyzer can be used with Honeywell pH or
ORP sensors, or a wide variety of compatible electrodes.
The analyzer has a universal (20-253 V ac/dc, 45-65 Hz)
power supply with two 4-20 mA outputs, high/low alarm
relays, and an extra relay which can be designated for
diagnostic or wash capabilities.

Description

The Honeywell APT4000 series of analyzers offers the
widest available selection of advanced features in a
reliable and economical instrument.

Reliability First

The advanced features of the APT4000 Series 2 analyzer
guarantee complete reliability. The APT4000 continuously
monitors sensor and analyzer electronics and
immediately displays diagnostic information at the onset
of a problem. If an error or diagnostic is found, the
analyzer will indicate the appropriate error code or
pictograph (see Figure 2), blink a red LED and adjust the
error current to 22 mA if desired. A manual loop-back
check is available to test the integrity of the 4-20 mA
output.
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Figure 1 — APT4000PH Analyzer

Quick Problem Assessment

The APT4000 has a large front display for quick
recognition of process parameters and diagnostics even
at a distance. Only the APT4000 employs visual feedback
to quicken setup and maintenance times and to minimize
errors made during calibrations. Visual feedback refers to
pictograph type characters that appear on the display
both to prompt and respond to operator and process
changes.

Pictograph type characters also appear during problem
conditions to report diagnostics for easy troubleshooting.
There is even a Sensoface® pictograph that provides
constant feedback to the operator on whether or not
there is a problem with the sensor. These easily learned
and recognized symbols make the APT4000 an easy-to-
use instrument in any language.
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Foolproof Calibrations

Calibration is easy with automatic buffer recognition,
utilizing a variety of buffer standards recognized world-
wide. Foolproof calibrations are ensured with special on-
board diagnostics that monitor the step-by-step progress
of each calibration. Simple messages with pictographs
provide feedback on the status of the calibration. Manual
one- or two-point calibrations can also be performed for
complete flexibility.

Temperature

Works with a Variety of Electrodes

The inputs to the APT4000 Series include the Honeywell
Durafet® Il non-glass pH electrode (with the Honeywell
cap adapter cable), Meredian® II glass pH electrodes, or
Meredian Il metallic ORP electrodes. In addition, a wide
variety of other manufacturers’ pH and ORP electrodes
can be used with the APT4000.

Fully Certified

Area certification for the ATP4000 is FM Class I, Div. 2,
Groups A-D (non-incendive). Each analyzer comes
standard with CE.

SensoCheck®

i

Sensoface®

>~

, .
/0 <— Unit value

D
BT
Dl

- symbols
Sensor data —T ;e\ffse | MO e C.?rr]ltim:e
L 1L 1 1 1L 1 with enter

Bar for
instrument status

Figure 2 — Example of Electrode Error — Input Problem

Features

e pH measurement with Durafet Il ORP or glass pH
electrodes

e Large display with easy-to-read 0.75 inch measured
value

e Simple operator interface with basic pictographs

e Application in Class I, Division 2 or General Purpose
areas

e Continuous diagnostics for monitoring calibration,
probe health, and analyzer self-test

o 2" Parameter Set programmable for alternative
applications

o 2"4-20mA output for re-transmission of process
temperature

e NEMA 4X, IP65 plastic enclosure

e Manual loopback check for integrity of 4-20 mA
output

e Wall, pipe or panel mounting

e Easy installation with pre-assembled empty
enclosure and plug-in terminals

e Optical alarm with relay contact

e Dedicated high/low alarm relays

e PID Control Pulse Length / Pulse Frequency.
e Last Error Display

e Error messaging — Flashing Symbols and Fault
Codes

Applications

The APT4000 pH analyzer is designed to meet the
measurement needs of a number of industries, including:
e Chemical

e Pharmaceutical
e Pulp and Paper
e \Wastewater

e Power
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Specifications
pH/mV Input

Ranges pH value: 0.00 pH to +14.00 pH

ORP value: —1500 mV to +1500 mV
Electrode Input Types Honeywell Durafet Il Electrodes with Cap Adapter
(internal preamplifier) Honeywell Meredian I/ll Glass pH and Metallic ORP Electrodes

Other Manufacturers’ Electrodes (Consult factory for applicability)
Maximum Cable Length | Glass electrode: 6.1 m (20 feet) (Honeywell electrodes)

Durafet Il electrode: 305 m (1000 feet) with junction box

ORP electrode: 15.25 m (50 feet) (Honeywell electrodes) with junction box
Accuracy pH: < 0.02 Tc: 0.0021 pH/K

mV:<1mV Tc: 0.1 mV/IK

Electrode Diagnostics

Sensocheck Continuous monitoring of glass and reference electrodes (not available with Durafet Il)
Sensoface -Provides information on the electrode state via Sensocheck

-Monitors asymmetry potential, slope, and response time during calibration

Electrode Calibration

Operating Modes - Automatic calibration with the buffer sets:

- 00- Knick 2.00/4.01/7.00/9.21

- 01- Mettler Toledo 2.00/4.01/7.00/9.21

- 02- Merck/Riedel de Haen 2.00/4.00/7.00/9.00/12.00

- 03- Ciba (94) 2.06/4.00/7.00/10.00

- 04- Tech. Buffers NIST 1.68/4.00/7.00/10.01/12.46

- 05- Standard buffers NIST 4.006 / 6.865/9.180

- 06- Hach buffers 4.00/7.00/10.18

- Manual input of individual buffer values
Calibration Timer 0 to 9999 hours
Calibration Ranges Asymmetry potential: +60 mv

Slope: 80 % to 103 %
Nominal Zero Valid range: +200 mV

Valid pH-range: 6.5...7.5 pH (without automatic temperature correction)

Temperature Input

Range Pt100/1000 2 RTD: —20.0 °C to +150.0 °C (-4 °F to +302 °F)
8550 2 Thermistor: —-10.0 °C to +110.0 °C (+14 °F to +230 °F)

Resolution 0.1°Corl°F

Accuracy +05°C

Temperature Automatic Nernstian Compensation using Pt100 Q, Pt1000 ©, 8550 Q or manual

Compensation

Display

LCD display 76 mm x 48 mm (3" x 1-7/8") dimensions, 7-segment

pH/mV Value: character height 17 mm (0.66") , meas. symbol 10 mm (0.4")
Temperature: character height 10 mm (0.4"), meas. symbol 7 mm (0.33")
Sensoface with three states, 5 status bars, 16 pictographs / symbols, Red Alarm LED

Security protection with four-digit mode codes to access calibration and configuration options
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Supply/Output
Output Current 0 mA or 4 mA to 20 mA current loop, 10 V floating
Output #1 for pH, Output #2 for Temperature
Supply Voltage 20 Vto 253 V ac/dc, 45 Hzto 65 Hz, 2 VA/15W
Overrange 22 mA for error messages

Current Error

< 0.3 % of current value +0.05 mA

Beginning/End of Scale

Configurable within measurement range for pH or mV

Minimum Span pH value: 2.00 pH to 14.00 pH
mV value: 200 mV to 3,000 mV

Durafet || Cap Adapter +3V/0.5mA

Power Supply Output -3.5V/0.4mA

Current Source

3.80 mA to 22.0 mA

PID Function Relay assignable for PID Control Pulse Length / Pulse Frequency.
Alarms/Relays
Contacts Alarm minimum contact: SPST N/O

Alarm maximum contact: SPST N/O
Diagnostic contact: SPST N/C

Wash contact: SPST N/O

Hysteresis Limit Contacts: 0.1 pH or 5 mV

Loadability (resistive)

AC: <250V /<3A /<750 VA
DC:<120V/<3A/<90W

Physical

Enclosure Plastic enclosure made of PBT (polybutylene terephthalate) bluish-gray RAL 7031
Mounting Wall, Pipe, or Panel Mount
Dimensions Height: 144 mm (5.67")

Width: 144 mm (5.67")

Depth: 105 mm (4.13")
Protection NEMA 4X, IP65
Cable glands 3 breakthroughs for PG 13.5

2 breakthroughs for NPT 1/2” or Rigid metallic conduit
Weight Approximately 1 kg (2.2 Ib.)

Area Certifications / Compliances

Area Certification

Zone 2 (USA)
FM: NI, Class I, Div. 2, Groups A-D, T4

Data Retention

Parameters and calibration data > 10 years (EEPROM)

RFI Suppression /
Immunity to ESD

To EN 50 081-1 and EN 50 081-2

Ambient Conditions

Operation/Environmental temperature: (T4) —20 °C to +55 °C (-4 °F to +131 °F)
(T6) —20 °C to +40 °C (-4 °F to +104 °F)

Transport and Storage temperature: ~ —20 °C to +70 °C (-4 °F to +158 °F)
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Model Selection Guide
Reference 51-52-16-73

Instructions
® APT4000 Analyzer Offers:
Power Requirements - Universal, 20 to 253V AC/DC 45 to 65 Hz
Standard - NEMA 4X, IP65
Standard Approvals:
General Purpose; also FM Class |, Div 2, Groups A-D
Standard - All models CE Compliant
High/Low Alarm Relays
Three mounting types: (must be ordered separately)
Panel Mount Kit
Pipe/Wall Mount Kit
Protective Hood (requires Pipe/Wall Mount Kit)

Select the desired key number. The arrow to the right marks the selection available.
Make one selection from Tables using the column below the proper arrow.
A dot (®) denotes unrestricted availability.

Key Number

iy BN wlin

KEY NUMBER Selection Availability
Description of Measurement Type

pH/ORP APT 4000 PH |V

Toroidal (Electrodeless) Conductivity APT 4000 TC \
Contacting Conductivity APT 4000 CC V

TABLE | - Optional Equipment

User's Manual English E__ o|e|e
Future _0_ L K K
Future __0 . .
NOTE: Mounting kit not included with APT4000.
Accessory Parts Part Number
Mounting Kits:
Panel Mounting Kit 51205990-001
Pipe/Wall Mounting Kit 51205988-001
Protective Hood (requires pipe/wall kit) 51205989-001
Instruction Manual - pH 70-82-25-103
Instruction Manual - Toroidal (Electrodeless) Conductivity 70-82-25-105
Instruction Manual - Contacting Conductivity 70-82-25-104
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Figure 3 — APT4000PH Terminal Assignments

105 [4.13]
144 [5.67] o7

- [1.08]

@ ® 1 - Note: All dimensions

in mm [inches]

&
i,
¥
@} )]
T\ e
< [fL'U U'“U U: For Pg 13.5 threaded cable glands
% 7 211651 o1 {use only plaa_tfc glands)
g= * Pg13.5 (3 pes) GES {not included in supply)
g 84 [3.31] 43 [1.69]
32[1.28] 80 [3.15] max. 26 _, 78 [2.07] 27
@ , ) Pane_l-rlnomft kit
1 @ consisting of:
% @ I~ | 1 | | : % : SCraws
span pieces
™~ : |I I : | % ?mrgladadsleevas
Holes for 86
,‘/::\l ,E post mounting | || | | I
I @x) | ity
=) ™~ IR
3 I | Iy
Holes for
@ é] v:r?all mounting I | Control panel cutout
X
L 1 | { )

! 138 x 138 mm (DIN 43700)
t | [5.43 x 5.43]

I Control panel 1 — 22 mm
L]L'_—-_ P 0.04 - 0.87)
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40-60 mm dia.

Bracket kit consisting of:

(1) 4 self-tapping screws

(@ 1 post mounting plate

@) 2 hose clamos with
worm gear drive to
DIN 3017

For vertical or
horizontal post/
pipe mounting
/
 — 165 (6.5) ———‘] l-——'—' 132 (5.2) 4‘
___________ - — R

4
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|
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|
173 (6.81) @ @ ‘} l ii l
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Figure 5 — Dimension Drawing for APT4000 with Wall or Pipe Mounting
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Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fithess for a particular purpose.
Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this
printing. However, we assume no responsibility for its use.

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the
customer to determine the suitability of the product in the application.

Durafet Il and Meredian Il are registered trademarks of Honeywell.

Sensoface is a registered trademark of Knick GmbH & Co. KG,

For More Information

Learn more about how Honeywell's 4-Wire pH Analyzers
can offer the widest available selection of advanced
features in a reliable and economical instrument, visit our
website www.honeywell.com/ps/hfs or contact your

Honeywell account manager.

Honeywell

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-44
. . October 2003
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information Honeywell

DL421/422 DirectLine Sensor for Durafet Il and
Meredian Il pH/ORP Electrodes =
Specifications e
70-82-03-40 January 2003 _ =

Overview

DirectLine® DL421/422 for Durafet® Il pH and Meredian® Il
pH/ORP electrodes is a family of sensors released by
Honeywell as part of a new generation of analytical
measurement. The DirectLine sensor’s unique architecture
combines the latest in microelectronics technology with the

Honeyweij
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proven performance of Durafet Il solid state pH sensors, or
Meredian Il glass electrodes, to provide unequaled savings
during installation, start-up, operation, and maintenance.

The DirectLine electronics module can mount integrally on r
the pH/ORP electrode and provide a 4-20 mA dc output |
proportional to pH. The output of the DirectLine sensor

connects directly to any host monitor or control device that

accepts standard 4-20 Ma.

Inputs and provides external loop power including: E
e Honeywell UDC3300 1/4-DIN Controller Figure 1 — DirectLine DL421 Sensor

e UMCBS00 Controller
) ) This housing design allows this system to be used in harsh
e PLCs with analog inputs . . .
environments where_moisture and dust is a problem. For
e DCS systems submersion or special mounting applications, the remote
e A host of recorder/controller products mounting option connects the electronics module to the
. . . _ electrode via a cable. The electronics module is then
For electrode submersion or special mounting applications, ) ) )
. . . . mounted on a 2-inch pipe, wall, or DIN rail.
the electronics module is also available in a remote-

mounting configuration.

Description

The Honeywell DirectLine architecture consists of an
electronics module integral to the electrode. This design
eliminates the need and added cost of a separate analyzer
or transmitter.

The electronics module is sealed in a plastic weatherproof,
corrosion-resistant housing and is connected to the
pH/ORP electrode on one side and a 4 20 mA output cable
on the other via waterproof connectors.
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Features
e Direct 4-20 mA output eliminates need for
dedicated analyzers or transmitters, simplifying
installation, start-up, operation, and maintenance
tasks. Installation costs are also reduced because
standard cable can be used for additional cable
distances

e Integral electronics with local HMI simplifies
installation and shortens calibration times

e Modular plug-in construction simplifies
electrode replacements

e Local display and keypad facilitates quick set-up,
calibration, and operational activities

e 1%” NPT conduit connection provides increased
protection and noise immunity of output cable

e  Plug-in modular design allows sensor to be
safely removed and replaced without cycling
power on the electronics module

e Electronics and sensor diagnostics reduces
troubleshooting times

e Sample or auto buffer calibration options
accommodates individual calibration techniques
and reduces calibration time

e Playing card-sized guide facilitates simple,
correct, and consistent calibration and
configuration

e Watertight sensor connection for reliability in
submersion applications

e Global approvals including:
= CE Mark for industrial applications
= UL General Purpose
=  CSA General Purpose
= FMClass |, Div. 1 (l.S.)
= FM Class I, Div. 2 (non-incendive field
wiring)
= P66, Type 4x Enclosure

Electronics Module

Integral Electronics/Sensor Design

The DirectLine electronics module is loop-powered by 16-42
Vdc source and will modulate its supply current from 4-20
mA, depending upon the pH or ORP value sensed by the
electrode. The output cable connects to the electronics
module by a waterproof connector. The DirectLine sensor’s
output cable connector is a standard M12 type receptacle.

The M12 receptacle easily connects to a cord set with an
M12 connector or an M12 field wiring connector and
customer-supplied cable.

The DL421/422 module quickly attaches to the electrode
and is easily locked-in-place for assured safety and
reliability during operation. The electrode can be removed
from the module safely without disrupting power to the
electronics.

Submersion Applications

For submersion or special wiring applications, a remote
electronics module option is available. The remote
electronics module is mounted on a 2-inch pipe, wall, or
DIN rail. The remote sensor cable directly connects the
electronics module to the sensor with a submersible
connector. The remote sensor cable is available in 20-ft. or
50-ft. lengths for the Durafet Il electrode, or in 12-ft. or 20-ft.
lengths for the Meredian Il pH/ORP electrode.

Operator Interface

The DirectLine electronics module configuration, calibration,
and maintenance functions are performed locally from three
buttons and a 4-digit, 7-segment LCD display on the front
side of the electronics module. The process variable,
temperature (if available), and any error diagnostics are
viewable from the local LCD display.

The following configuration functions are available.
e  Zero (Standardization) calibration

e Slope calibration (for pH only)

o Buffer group selection for Auto Buffer Recognition
(for pH only)

e  Solution temperature coefficient selection (for pH
only)

e  Output configuration

e Noise suppression frequency selection

The Honeywell DirectLine sensor eliminates the extra time
needed to travel back and forth between the
analyzer/transmitter and sensor while performing a
calibration. The DL421 for pH offers two calibration options:
Sample or Auto Buffer Recognition. In addition, you can
elect to do a one or two-point calibration. Standard buffer
tables are available in the software to help simplify and
reduce your calibration setup time.

A playing card-sized guide comes with each DirectLine
sensor to guide you through a configuration or calibration
quickly.
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Online Diagnostics

The DirectLine sensor continuously performs self-
diagnostics on both the electronics and sensor. These
prioritized self-diagnostics help to minimize the time and
expense of troubleshooting during start-ups, maintenance,
and calibrations.

If a problem arises with either the module electronics or the
sensor, the software prioritizes the problem type and
displays only the highest priority error diagnostic thus
simplifying the troubleshooting process. Once the
diagnostic is corrected, the error code disappears from the
display.

If the electrode’s temperature or process variable value
goes out of operation range, the output current is driven to
approximately 21.8 mA to inform the host device of a
problem. Once the problem is corrected, the output current
is returned back to normal and the error code disappears.
Error codes are also used to indicate calibration failures.

For pH measurement a special zero offset and percent
theoretical slope calibration diagnostic updates
automatically at completion of each calibration. The
operator can monitor these diagnostics to determine when
the sensor is no longer capable of holding a good
calibration.

Durafet Electrodes

Durafet Il electrodes feature state-of-the-art pH
measurement technology, using an ISFET (lon Sensitive
Field Effect Transistor) sensing element. This virtually
unbreakable, industrial solid state pH electrode provides
especially fast response for improved product quality.
Durafet sensors produce a direct low impedance pH signal
for outstanding reliability even at low temperatures and with
no sodium error or ORP interference. The Durafet pH
electrode incorporates a replaceable reference junction frit
and gel, assuring long life even in the most highly fouling
applications.

Features include:
e |ISFET technology provides an exceptionally fast
response for improved product quality.

e Virtually unbreakable for lower replacement costs.

o Reference junction frit and gel are replaceable for
longer electrode life.

e Low impedance pH signal.

e Low impedance pH signal for improved product
reliability.

e One electrode for entire pH and temperature
ranges results in lower inventory costs.
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Specifications

Displayed Process Variable

pH: 0-14 pH
ORP: -1600 to +1600 mV

Displayed Temperature Range (pH only)

—10 °C to +110 °C (14 °F to 230 °F)

Display Accuracy (reference)

pH: £0.02 pH
ORP: 1 mV

Process Temperature

Durafet: =10 °C to +110 °C (14 °F to 230 °F)
Meredian: 0 °C to 110 °C (32 °F to 230 °F)

Durafet Sensor Survivable Temperature
Range

—10 °C to +130 °C (14 °F to 266 °F)

Electronics Module Ambient Temperature

—20 °C to +85 °C (—4 °F to +185 °F)

Output Type

4-20 mA (2-wire loop powered)

Output Scale

0-14 pH, £1600 mV

Output Calibration

4-20 mA

Durafet Remote Mating Connector Rating

Submersible to 20 feet

Output (Loop) Cable Connection

M12 type

User Termination

Tinned leads on cord set or customer supplied cable

Cable Lengths

Sensor: | Durafet: 20 feet or 50 feet
Meredian: 12 feet or 20 feet
Output: | 20 feet or 50 feet
Power 16-42 Vdc

250 ohms at 16 Vdc
600 ohms at 24 Vdc
1400 ohms at 42 Vdc

Maximum Load Resistance:

Local Display and Buttons

LCD 4-digit, 7-segment

Engineering Units

pH, mV
degrees F
degrees C

Calibration Options (pH)

1 point Sample or 2 point Sample
Auto Buffer Recognition
Selections: US, NIST, EURO

Solution Temperature Compensation (for
pH only)

Selections: 0.00pH/10 °C
—0.16pH/10 °C

—0.32pH/10 °C

Diagnostics Sensor and electronics
Case Weatherproof, corrosion-resistant plastic housing
Approvals CE Mark for Industrial Applications

UL — General Purpose

CSA - General Purpose

FM Class I, Div. 1, Groups A, B, C, D and Class |, Zone 0, AEx ia lIC (I.S.)
FM Class I, Div. 2, Groups A, B, C, D; Class |, Zone 2, Groups IIC (non-
incendive field wiring)

Enclosure: IP66, Type 4x

Remote Mounting

Pipe, Wall, or DIN Ralil

Dimensions

H 123 mm (4.84") x W 48 mm (1.89”) x D 46 mm (1.81")

Weight

Approximately 142 g (5.0 0z.)
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Dimensions Mounting

48 mm
1.9in.
[ ]

@ %“”“ I

Electronics
Module

<] B>

5.22in.

B / l Locking Screw in
U-LIH Rear of Housing
Front View
i
______________________________ v
Electrode

46 mm
1.8in.

Side View

Figure 3 — Integral Mounting

Figure 2 — Dimensions
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Remote Mounting

=

Electronics Electronics
Module Module
A
¥
® Locking Screw in
A Rear of Housing
i Terminals
Cable | for Electrode
' Wirin
Connector |_| Cover , 9
Housing \ =3
)-J/ Remote Wiring Cable strain .
iri ;
—~ Relief ]
i 20 or 50 Feet N
Cable Compression \
Connector H Cap
Cover
)J/ Remote integral Cable
%L 12 or 20 Feet
w Electrode
Electrode
N ~
Remote Electronics Remote Electronics
Module for Module for

Durafet 11 Electrodes

Meridian Il Electrodes

Figure 4 — Remote Mounting
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Remote Mounting Hardware

Hose Clamp Slot
for Pipe Mountin
(H%se Clamp J \—/v
included in kit)

Through Hole for
DIN Rail Mounting

Metal clip for Ia Gray clip for

“U” DIN rail mounting “G” DIN rail mounting

Mounting Kit

View from End

Panel
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View from End

_.H

Panel

Barriers, Repeater, Isolators

Front View
Front View
“U” Style DIN Rail “G” Style DIN Rail
Figure 5 — Remote Mounting Hardware




Model Selection Guide

Irsdruclions

DirectLine Sensor for Durafet Il and Meredian Il pH/ORP Electrodes

Select the desired key number. The arrouwto the right marks the selection awailable.

-

proper arrou

Fey Narber M

Mg e the desired selecions from Tables | through I using the column belowthe

Aodot(*1dencotes availability.

ri1-ri-r

I
—

Key Hurmber - Directline”Senzor Electronics Module

(Specify el ecrodesicells/probes e par atehy) Selection Do |ability
pH For use with Drurafet I, hderedian 11 & HPWP000 pH electrodes Crlettd
arP For use with ORP electrode. Drletad +
C ondu chiviby For use with Cortacting Conductivity Cells Drlgt3 *
DO- PPM For usewith DiEsohed Ckapgen ppm Probes DLt +
oo - FPE For use with Dissohed Chapgen ppb Probes DS 4
TAHLF | - OUTPUT CAHLE
Output Cable for  |Monerreplacemert module or customer supplied output cablepiefe 4 5 bl Bl Ml s
Integral or Remote |Cordset- Gm (19.7 #7 - indudes connector and cable - Mefe 2 E RN EE R
Ml iritirig Field Wfiring Connector o7y - customer supplies cable onh-tofe 2 F hl R L L
TAHLF Il - SFHS0OR CABLFREMOTE CONRECTOR (hetween elecironic module and elecirode, xenmor or pre
Inteqral hiounting Mo cable or connector required u] d|dfd|d]|d
Remote Mounting Cable)& 006m (20 #7 of sercor cable - Durafet || Bermote bounting 1 e
- Durafet onhy 15 24m (S0 Y of sensor cable - Durafet || Bemote hdoynting 2 =
Remote Mourdin Remate Mounting Connector - heredian || pH 2 e
Connemr(Cablegis Remote hMounting Connector - hMeredian || ORP 3 ]
supplied with = ensor or Remate Wournting Connectar - HPWTOO0 4 =
PR probe Remote hounting Connector - Condu divriby 5 e
Remote Mounting Connector - Dissolved Chaygen =1 el e
TAHBLE Il - REMOTE MOUNTING OPTIONS
o unting it for Mone Integral unit- mounting not reguired | A e feT=T-1]
Remote Mounting |2 (5,08 o Pipe mtq. tracket, vwall mba, & DM Rail clip L e [-[-T-T-[-1]
TAHLF I¥ - OPTIONS
Mone oo h Il Il I
Tagging Linen Customer 1D Tag - 2 lines wiZ2 characterssline LT I A
S5 Custermner ID Tag - 3 lines w2 characterline S8 bl I Bl Bl I
Cerdificates Hane ool -1 [-1-|"
Calibration & Corforman ce Cef-f=-f=f=1{-~
Notes:

1 Customer supplies cordset or cable with M12 connecter. Suppliers & P/Ns include:

Phoenix Contact Turck
Cord--set SAC-3P-5.0-PUR/M12FSSH Stainless RKV4T-6/S618
M12 Field Wiring Connector | SACC-M12FS-4CON-PG7 B8141-0

Cable

2-wire twisted shielded pair

2 Recommended cable is 2-wire twisted shielded pair

RESTRICTIONS

Restriction Available Only With Not Available With
Letters Table Selection | Table Selection
d 111 A
e il B

ORDERING INSTRUCTIONS:
1. Part numbers are provided to facilitate Distributor Stock.

o g A WN

. Orders may be placed either by model selection or by part number.
. Part numbers are shown within the model selection tables to assist with compatibility information.
. Orders placed by model selection are systematically protected against incompatibility.

. Compatibility assessment is the responsibility of the purchaser for orders placed by part number.
. Items labeled as N/A are not available via the stocking program and must be ordered by model selection.
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Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fithess for a particular purpose. Specifications
may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However,
we assume no responsibility for its use. © Honeywell 2010.

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the
customer to determine the suitability of the product in the application.

DirectLine, Durafet Il and Meredian are registered trademarks of Honeywell.

For More Information

Learn more about how Honeywell's DirectLine Sensor for
Durafet Il and Meredian Il pH/ORP Electrodes can offer
savings during installation, start-up, operation, and
maintenance, visit our website www.honeywell.com/ps/hfs

or contact your Honeywell account manager.

Honeywell

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-40
. . January 2003
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information

DL2000 Low Cost DirectLine pH Electrodes

Specifications
70-82-03-59 September 2007

Overview

The DL2000 pH electrodes are to be used with the DL421
DirectLine pH module. The durable Ryton body
construction, single junction reference and glass spherical
measuring sensor provides for rugged and dependable pH
electrode for light industrial applications.

DL2000 pH electrodes are available with %2 NPT threads at
the top and bottom for easy in-line, pipe tee or submersion
mounting. An integral 8550 Ohm temperature sensor is
standard on all electrodes for accurate temperature
measurement for Nerstian compensation with in

the DL421 module.

Features
DL2000 Electrodes
¢ Rugged Ryton body construction is virtually
unbreakable in most light industrial applications

¢ In-line, pipe tee or submersion mounting for a
variety of installation options

e ¥” NPT mounting threads provide for easy
installation
¢ Integral, reliable 8550 Ohm temperature

compensator ensures accurate temperature
measurement

¢ Integral 20’ cable for remote mounting to DL421
DirectLine Sensor Module

Honeywell

L
i

pH Electrodes

DL421 DirectLine Module
e Direct 4-20 mA output eliminates need for dedicated
analyzers or transmitters, simplifying installation, start-
up, operation, and maintenance tasks

e Integral electronics with local HMI simplifies
installation and shortens calibration times

e Local display and keypad facilitates quick set-up,
calibration, and operational activities

e Sample or auto buffer calibration options
accommodates individual calibration techniques and
reduces calibration time



DL2000 Low Cost DirectLine pH Electrodes 2

Specifications

DL2000 pH Electrode

pH Range 0-14 pH

Wetted Materials Body: Ryton
Sensor: Glass
Reference Junction: Porous HDPE

Temperature Rating 0-65°C(32-149°F)
Pressure Rating 4.8 bar (70 psig)
Temperature Compensator 8550 Ohm thermistor
Cable Integral 20’ length
Mounting ¥" NPT male thread
Dimensions 25.4 mm body (17)

120.6 mm length (4.75")

For More Information

Learn more about how Honeywell's DL2000 Low Cost
DirectLine pH Electrodes simplifies installation and
shortens calibration times, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell

account manager.

Honeywell

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-59
. . September 2007
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information

Durafet Non-Glass pH Electrodes

Specifications
70-82-03-50 February 2004

Description

Honeywell defines state-of-the-art pH measurement with
the Durafet® pH electrode, an industrial, non-glass,
unbreakable, lon Sensitive Field Effect Transistor (ISFET)-
based pH sensor. This industry-proven pH electrode, with
over 11 years of application experience, provides fast,
accurate and dependable pH measurement in the most
demanding applications. The Durafet electrodes include a
connector, enabling easy and reliable electrode
replacement without twisting of cables. Durafet Ill
electrodes are designed with a rugged waterproof Vario Pin
connector. Durafet Il electrodes have a P.C board
connector.

Durafet electrodes offer a reliable combination of measuring
and reference electrodes together with an integral
automatic temperature compensator in a 1-piece
construction. The compact Durafet electrodes are available
in two basic designs: a %" NPT male threaded connection
or a 12mm diameter electrode (Durafet Il only). The type of
design is based on the mounting.

Features
Durafet Electrode:
o NEW! Durafet Ill Vario Pin quick disconnect waterproof
cable option

e Uses ISFET (lon Sensitive Field Effect Transistor)
technology for exceptionally fast response

e Non-glass - virtually unbreakable, truly solid state.
e Stable pH signal over time for less frequent calibrations

e Cable connector designs for easy electrode installation/
replacement

e Chemically resistant Ryton body

e KCI gelled reference for long life and reduced
maintenance

Honeywell

Durafetlll pH Electrode with Vario Pin
J -
I_
T ——

Durafetll pH Electrode with PC Board Connector

Reference junction frit and gel are replaceable,
extending electrode lifetime

Low impedance pH signal.

¥" NPT mounting design with connections at top and
bottom of electrode for in-line or immersion installations

Durafet Il 122mm diameter body design for use with
various Honeywell installation mountings

One electrode for entire pH and temperature ranges

Can be used with entire Honeywell line of
instrumentation: APT Series, 9782 Analyzers,
DirectLine® Sensor modules
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Specifications

Electrode Style

%" NPT 12mm diameter

Operating Range

0-14 pH

Pressure Rating

345 kPa (50 psig) @ 100°C, 690 kPa (100 psig) @ 50°C

Temperature Rating

-10to 110° C -10 to 110° C (130° C for intermittent

sterilizations)

Temperature Sensor

8550 ohm Thermistor and 1000 ohm RTD

Wetted Materials

Ryton body, silicon ISFET die, Ceramic reference junction, Viton media seal, EPM
reference frit seals

Electrical Connection

Durafet Ill: Vario Pin, 11 conductor connector, IP68 rated
Durafet Il: PC Board Connector

Acceptable Cables
and Lengths
(ordered separately)

DirectLine Remote Cable: 20 feet and 50 feet
Cap Adapter (for 9782P and APT Series): 20 feet and 50 feet

Weight

Durafet 11I: 0. 23 kg (0.5 Ib)
Durafet 11: 0.11 kg (0.25 Ib)

Durafet Il: 23 g (0.8 0z)

Operating Conditions

The lifetime of Durafet pH electrodes is adversely affected by hydrofluoric acid (HF) and conditions of high pH and high
temperature. The graph below is a guideline for the Durafet electrode when exposed to the high pH and high temperature

conditions.

Diminished electrode
life may be observed
inthis areaas itis

Durafet pH Sensor
Temperature/Alkali Resistance

Temperature, °C
B D (o] 5
o o o o

N
o

o

Long electrode life will be
experienced in this area.

| | | | | | | | | | | | |

11 12 13 14
0.04% 0.4% 4%

sodium hydroxide
concentration
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Dimensions

Durafet Ill (Vario Pin Connector) pH Electrode for In-Line Mountings (Smooth Tip)

Durafet Ill (Vario Pin Connector) pH Electrode for Immersion Mountings (Guarded Tip)

Durafet Il (PC Board Connector) pH Electrode for In-Line Mountings (Smooth Tip)



Durafet Non-Glass pH Electrodes

Durafet Il (PC Board Connector) pH Electrode for Immersion Mountings (Guarded Tip)

Durafet Il (PC Board Connector) pH Electrode 12mm diameter

Cable Compatibility
The Durafet pH electrodes are designed with a connector for easy installation and replacement. Two connectors are
available:

e Durafet Il with PC Board Connector

e Durafet Ill with Vario Pin Connector

Use a DirectLine Remote Cable to connect to a DirectLine module. Use Cap Adapter cable to connect to a 9782 Series
Analyzer or to an APT Series Transmitter or Analyzer. The table below identifies the different cable part numbers.

Cable Durafet Il Durafet Il

Cap Adapter

8’ 51205965-007 -

12 51205965-001 -

20’ 51205965-002 51453388-001

50’ 51205965-005 51453388-002

DirectLine "

20’ 51500270-001 51453225-001 4 .

50’ 51500270-002 51453225-002 ﬁ
%\ 1]
\
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Electrode Mounting Compatibility
The various styles of Durafet electrodes are compatible with specific mounting designs, marked by X in the table below.

Electrode Electrode
Mounting Style

* -»>

¥" NPT Durafet Il

3" NPT
Durafet Il

_—

12 mm diameter
Durafet Il

%" NPT Integral
DirectLine Durafet Il

7777TDVP

— R

DirectLine — Integral

\

-
£

DirectLine — Remote

o)

7777D

_—

7774D (SS)

7774D (CPVC)
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Durafet and DirectLine are registered trademarks of Honeywell.

For More Information

Learn more about how Honeywell’s Durafet Non-Glass pH
Electrodes can be used for a variety of industrial or
sanitary applications, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell

account manager. Hﬂ“EWEII

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-50
. . February 2004
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information Honeywell

HPW?7000 HiPurity Water pH and ORP
Measurement System

Specifications -
70-82-03-28 July 2009 .

Overview

The HPW7000 HiPurity pH Water Measurement System is
an electrode mounting assembly designed specifically for -,
the difficult pH and ORP measurement in high purity water
applications. The special flow chamber and electrode

mounting simplifies installation and calibration while
providing a pH or ORP measurement that is unsurpassed in
accuracy and stability.

Description

The HPW7000 combines a specially designed stainless
steel stainless steel flow chamber with a
measuring/reference electrode system and integral
temperature sensor/solution ground. This mounting
assembly provides accurate and stable pH and ORP
measurement in low conductivity (<10umho/cm) water.

The specially designed flow chamber optimizes the sample
flow volume and creates the proper flow and mixing
patterns to make the most accurate and stable pH and ORP
measurement. In addition, the assembly installation is
foolproof. The flow chamber cover is keyed and the I | |I f
electrode position is fixed so that the user will continue to [ L

get the same superior measurement results every time a

calibration or replacement is done. A quick opening clamp

holds the electrodes in place in the flow chamber. High Puri(tgalilglc ’t\;ggitl\élg ngit?(?n)Assembly
Removing and re- installing the electrodes for calibration is

quick and easy with this clamp mechanism.

A flowing reference electrode is used to provide high Electrode cables of up to 36 feet eliminate the need for
accuracy and minimize calibration offset errors. A new mounting preamplifiers on the assembly.All electrode
flowing reference electrode design uses less electrolyte and terminations are internal to the analyzer and are protected
does not require a large head pressure. This makes the by the analyzer case. The electrode cables are all shielded
mounting more compact in water sample panels where to reduce the susceptibility to noise and make the

space is at a premium. measurement more stable.
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Features e Lower maintenance cost and higher availability with a
¢ Designed for high purity water applications, new reference electrode that is easy to fill and does not
<10 pmho/cm conductivity require any special tools or instructions
e Easy to install and ensures correct operation and e Unsurpassed stability

maximum performance

e Reduces calibration and maintenance time and cost

e Minimal long term drift

e Minimizes calibration errors

with a quick disconnect clamp top cover that allows the

electrode assembly to be easily removed without tools

or special instructions

Specifications

e Small assembly that can be panel or surfaced mounted
e Improved temperature sensitivity

¢ Sample flows 50-500 cc/min

pH Range (operating)
ORP Range

0 — 14 pH (4 to 10 pH)
-1600 to +1600 mV

Temperature Sensor

-20 to 150°C

Conductivity Range

< 10 pmhos/cm

Accuracy (pH) 10.1 pH
Noise (pH) <0.1 pH
Stability/Drift (pH) +0.1 pH/wk

Process Connection

1/4" male - side mounted on flow assembly

Pressure

Downstream back pressure —10” W.C. (min), +1.0" W.C. (max)

Temperature

Assembly: 10° - 45°C
Electrodes: 10° - 80°C

Flow Assembly

316 LSS

Electrode Covers

316 LSS

Finish

150 grit polish minimum

For More Information

Learn more about how Honeywell's Hi-pHurity

Water pH and ORP Measurement System can

unsurpassed in accuracy and stability, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell

account manager.

Honeywell Process Solutions

Honeywell

1860 West Rose Garden Lane 70-82-03-28

Phoenix, Arizona 85027

July 2009
© 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228

www.honeywell.com/ps
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Technical Information

Twist Lock Mounting for Durafet Il pH Electrode -

Series TL1000
Specifications
70-82-03-43 May 2003

Overview

The TL1000 Series, Twist Lock Mounting, provides an easy
way to install/remove Durafet® Il pH electrodes from
pipelines and tees. A quick 1/4 turn is all that is required for
installation/removal. This quick 1/4 turn does not twist
cables as you attempt to install or remove an electrode from
the process during calibration, maintenance, and
replacement. The threaded mounting bushing is available in
two sizes (3/4” or 1" male NPT) and three materials of
construction (316 SS, Kynar, and CPVC), for use in a wide
variety of applications and instrumentation, including the
APT Series DirectLine® Sensor Modules and 9782 Series
Analyzers.

Description

The TL1000 Series of pH electrode mountings is specifically
designed to adapt the Durafet Il pH electrode into a Twist
Lock process mounting. The Twist Lock Mounting provides
a quick and easy way to interface the Durafet Il pH
electrode for process pH measurement. A 1/4 turn is all that
is needed to lock the electrode into a mounting bushing for
safe and fast installation.

Easy Installation/Removal

The Durafet Il electrode already has a time saving
connector that eliminates having to pull cable when
replacing an electrode. The TL1000 provides additional time
savings by eliminating the need for wrenches and time to
thread and unthread the electrode.

The TL1000 consists of a mounting bushing that is threaded
into the process and a Durafet || pH Twist Lock adapter that
locks into the mounting bushing. The mounting bushing has
slots that align with pins on the Durafet Il pH adapter. A
simple 1/4 turn of the Durafet || pH adapter positions the
pins into the locked location in the mounting bushing. The
locking pins are visible through an opening 90° from the
mounting slots so that you are ensured of correct
installation.

Honeywell

“No Hassle” Calibration and Maintenance

During calibration of a Durafet Il electrode you want to keep
the cable connected when removing the electrode so power
is maintained to the Durafet sensor. If power is interrupted
then you have to wait up to 15 minutes for the Durafet
sensor to “warm up” to get a stable pH reading.

The TL1000 mounting eliminates cables from twisting when
trying to install or remove an electrode for calibration or
maintenance. For most threaded mountings you have to
thread or unthread the electrode when installing or removing
it. While turning the electrode in these conventional threaded
mountings the electrode’s cable becomes a twisted mess and
breakage of conductors inside the cable is possible. The
Twist Lock mounting only requires a quick 1/4 turn and this
does not twist up the cable.

Safe Operation

The TL1000 design uses a simple locking procedure to
ensure that the electrode is securely positioned into the
mounting bushing and will be able to withstand pressures of
up to 150 psi. The locking pins on the electrode adapter can
be seen through an opening on the mounting bushing so
that you are sure that the electrode is positioned correctly to
withstand the process pressure. Dual external O-rings on
the Durafet Il pH adapter and an internal O-ring are made of
EPDM. This O-ring design seals the electrode and the
adapter from process leakage.

Durafet Il pH Electrode Performance

The TL1000 mounting is for interfacing the Durafet Il pH
electrode to a process where a threaded mounting is used.
The Durafet Il pH electrode is the only industrial, non-glass
pH electrode available. The solid state, ISFET (lon
Sensitive Field Effect Transistor) sensor is very durable and
can withstand the harsh industrial environments that pH
electrodes are usually subjected to in process applications.
The Durafet Il pH electrode is a fast responding, stable
electrode that provides accurate pH measurement with
reduced calibration and maintenance costs.
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Features and Benefits

e 316 SS, Kynar, or CPVC Mounting Bushing — Suitable

e Quick 1/4 Turn Installation Removal — Fast and Easy for Wide Range of Applications

Calibration and Maintenance

e Dual External EPDM Seals — Prevents Process

¢ No Electrode Threading — No Twisted Cable Problems Leakage
e Easy Locking Design — Safe Process Mounting Under e Durafet Il pH Electrode — Reliable and Accurate pH
Pressure Measurement

e 3/4” or 1" Process Threads — Wide Variety of Mounting

Options

Specifications

pH Operating Range

0-14 pH

Pressure Rating

150 psi @ 80 °C

Temperature Range
(Durafet Il Electrode)

—10 °C to 110 °C (14 °F to 230 °F)

Process Connection

3/4” and 1" MNPT

Mounting Bushing Materials of
Construction

316 Stainless Steel, Kynar, and CPVC

Electrode Adapter Materials of
Construction

Durafet Electrode

Ryton body, Viton or EPDM seal, silicon ISFET, ceramic reference junction
Ryton body, 316 SS locking pins, Viton or EPDM O-rings

Adapter

Conduit Connection 3/4” MNPT

Weight
Mounting Bushing 316: 0.80 Ib. (363 g) Kynar: 0.16 Ib. (73 g) CPVC: 0.14 Ib. (64 g)
Electrode Adapter 0.251b (113.59)

Dimensions

Twist-Lock Adapter
(without Guard)

Durafet® Il Twist-Lock Electrode

n.'.q-:'
pinirl
T A > .
: ;
5.750"
3/4" or 1" MPT
Kynar, PVC or
316 SS
[l
LRI
Viton
O-rings
1.750”
J; '
. / .




Model Selection Guide

Instructions

TL1000 Twist Lock Mounting for Durafet Il pH Electrode

® Select the desired key number. The arrow to the right marks the selection available.
e Make one selection per table, using the column below the proper arrow. A dot denotes
unrestricted availability. A letter denotes restricted availability.

Key Number

1

B i Bl B iy

KEY NUMBER

Selection Availability

Description
Twist Lock Electrode Mounting for Durafet Il Electrodes TL1 J/
TABLE | - Mounting Thread Size, Material, Tip Guard - (Note 1)
Thread Size Material of Construction Tip Guard
316 Stainless Steel No 01 .
3/4" NPT Kynar No 02 o
CPVC No 03
316 Stainless Steel No 04
316 Stainless Steel Yes 05 .
1" NPT Kynar No 06 .
Kynar Yes 07 .
CPVC No 08 ]
CPVC Yes 09 .
TABLE Il - Reference Electrode Type, Temperature Sensor, Electrode Part Number
Reference Electrode/ Temperature Sensor Part Number
Seal Material (Note 2)
8550 Ohm Thermistor 51451346-001 A hd
Single Junction/Viton 100 Ohm RTD 51451346-002 B
1000 Ohm RTD 51451346-003 C
Single Junction/EPDM  |8550 Ohm Thermistor 51451346-007 G c
TABLE Il - Cable Type, Length Selection Availability
Cable Type Cable Length
None 00 i
4 feet (1,22 meters) 01 .
With Cap Adapter 8 feet (2,44 meters) 02 .
(Direct Input to 12 feet (3,66 meters) 03 .
9782/APT) 20 feet (6,10 meters) 04 .
50 feet (15,24 meters) 05 .
4 feet (1,22 meters) 11 .
Without Cap 8 feet (2,44 meters) 12 .
Adapter 12 feet (3,66 meters) 13 .
( Preamp Required) 20 feet (6,10 meters) 14 .
50 feet (15,24 meters) 15 °
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TABLE IV - OPTIONS

Linen Customer I.D. Tag - (limit to 3 lines, L o
Tagging 22 spaces per line)
Stainless Steel Customer I.D. Tag - (limit to 3 lines, S .
22 spaces per line)
Notes:

1. For Pipe Mounting Adapter only, determine P/N from Accessories Table below and
obtain price from order entry system.

2. For Replacement Electrode specify associated part number and price from Table II.

RESTRICTIONS

Restriction Table [Available Only With
Letter Selection
c I 01
Il 00 or 04

Accessories and Replacement Parts

Description

Part Number

4.01
6.86
9.18

pH Buffer Solutions - one pint

31103001
31103002
31103003

Pipe Mounting Adapter
3/4" NPT Thread
316 SS without guard
Kynar without guard
CPVC without guard

51451355-001
51451355-002
51451355-003

1" NPT Thread
316 SS without guard
316 SS with guard
Kynar without guard
Kynar with guard
CPVC without guard
CPVC with guard

51451355-004
51451355-005
51451355-006
51451355-007
51451355-008
51451355-009




TL1000 Twist Lock Mounting for Durafet Il pH Electrode 5

Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fithess for a particular purpose.
Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this
printing. However, we assume no responsibility for its use.

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the
customer to determine the suitability of the product in the application.

Durafet Il and DirectLine are registered products of Honeywell.

For More Information

Learn more about how Honeywell's Twist Lock Mounting
for Durafet Il pH Electrode provides an easy way locking
design, visit our website www.honeywell.com/ps/hfs or

contact your Honeywell account manager.

Honeywell

Honeywell Process Solutions
1860 West Rose Garden Lane

Phoenix, Arizona 85027 70-82-03-43
. May 2003
Tel: 1-800-423-9883 or 1-800-343-0228 © 2010 Honeywell International Inc.

www.honeywell.com/ps
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Technical Information

UDA2182 Universal Dual Analyzer

Specifications
70-82-03-54 January 2009

Overview

The UDA2182 Universal Dual Analyzer is a new,
economical, dual input analyzer addition to Honeywell's
Smart Sensor product family.

The analyzer can accept single or dual inputs from

Honeywell pH, ORP, contacting conductivity and dissolved
oxygen sensors. For dual units the inputs can be ordered in

any combination.

The UDA2182 monitors and controls Analytical process
variables in applications such as:

e Power water quality control

e Wastewater influent & effluent
e  Pure water preparation

e Food and Dairy

e Neutralization
Features
e Single or Dual input measurement

e Dual input in any combination of pH, ORP,
contacting conductivity, or dissolved oxygen

e Versatile, backlit graphical display
e Infrared PC & Pocket PC configuration

e  Optional input from Honeywell remote digital
preamplifiers and Durafet Cap Adapters

e Isolated inputs and outputs
e CSA Type 4X (NEMA 4) enclosure
e  Multilanguage prompts

e Two analog outputs standard plus one additional
optional

e Two electromechanical relays standard plus two
additional optional

e Real Time clock for Auto and History functions

Honeywell

Figure 1 - Front of UDA2182 Analyzer

e Auto Clean/Auto Cal functions

e Event History screens

e Calibration History information

e Easy access through hinged front door
e Full DIN Size

e Panel, wall or pipe mounting is available
e Easily Field Up-gradable

e Ethernet and RS485 Communications

The UDA2182 is a functional replacement for older Models
7082 and 9782 Analyzers. It will fit into the same panel
cutout and has many of the same features and benefits of
the former analyzers. Therefore it is compatible with
existing pH and conductivity applications and installations.

The UDA2182 is UL Listed and CSA Certified. It is also CE
Compliant.

The unique UDA2182 display is a graphical backlit LED.
Two PV values along with their Unit of Measure can be
displayed simultaneously. The process temperature of both
PVs is also displayed. The versatile display will also display
the analog output FS percent and the state of the relays.
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Features (continued)

Tagging and time or date information as well as status
messages are available on the display and are easily
configured by the user.

Configuration can be done with a PC through
communication or with a Pocket PC, using the embedded
infrared communication port. No need to get access to the
back of the controller to download or upload a brand new
configuration!

Analytical Inputs

The UDA2182 is a “Mix & Match” design. Analytical
measurements of pH, conductivity and dissolved oxygen
(ppm or ppb) can all be done in one analyzer. The unit can
be used as a single input or dual input instrument — the user
decides what measurements are included.

The input boards are easily replaced and the addition of
additional relays or an analog output is done with a single
board. The “Mix —n— Match” design reduces inventory and
increases flexibility. A user can purchase a basic unit and
then add input and output boards as needed. The board
changes are fast and easy with front, hinged access to the
analyzer.

The wiring is easily accessible through the front and the
boards can be pulled out to facilitate the wiring of sensor
inputs. Inputs are isolated so grounding problems
associated with sensor input signals are minimized.

Outputs and Control
The following output types are available:
e  Current Outputs (4-20 or 0-20 ma)

e Electromechanical Relays (5 amps)

The outputs are isolated and can be field allocated to the
input PV, temperature, or computed value (conductivity).

Control Algorithms — Depending on the output algorithms
specified, the controller can be configured for the following
control algorithms:

e  On-Off

e  Current Adjusting Type (CAT)
e Pulse Frequency Type (PFT)

e Duration Adjusting Type (DAT)
e PID

Each control loop has as standard an auto-tuning feature
using Honeywell's performance proven Accutune Il tuning
algorithm. A selectable “Fuzzy Logic” algorithm is also
provided for each loop to suppress unwanted process
setpoint overshoot.

Alarms

Two (or four) electromechanical alarm relays are field
selectable for activating external equipment when preset
alarm setpoints are reached based on the PV. Each alarm
setpoint can be either a high or low alarm. The relays can
also be assigned to temperature or diagnostics. The alarm
hysteresis is configurable from 0 to 100% of range.

Operator Interface

Display — The UDA2182 has a versatile backlit, graphical
LED display that is easy to read, even in the most difficult
installations.

Multi-language prompts guide the operator step-by-step
through the configuration process assuring quick and
accurate entry of all configurable parameters. Nine
languages are available via configuration: English, French,
German, Spanish, Italian, Russian, Turkish, Polish and
Czech.

Real Time Clock —A versatile clock set-up can be
displayed on the tag name stripe and is used to initiate Auto
Clean/Auto Cal functions and date/time stamp history logs.

Dedicated Keys —Provide direct access to Setup and
Calibration to simplify and speed operation. Display key
gives you access to advance function screens such as
Control, Auto Cycling, USP26 and Calculated pH.

Miscellaneous

Moisture Protection — CSA Type 4X (NEMA 4X) rating for
front and case permits use in applications where it may be
subjected to moisture, dust, or hose-down conditions.

CE Mark — Conformity with 73/23/EEC, Low Voltage
Directive and 89/336/EEC, the EMC Directive as a standard
feature.

Approval Body Options — General Purpose CSA
certification and UL listing and FM/CSA Class |, Div. 2 is
standard.
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Data Security — Keyboard security protects configuration
and calibration data, accessed by a configurable 4-digit
code. Nonvolatile EEPROM memory assures data integrity
during loss of power.

Calculated pH — High purity water pH can be calculated
from Specific and Cation conductivities to be used as a
check on in-line high purity water pH measurements.

Diagnostic/Failsafe Outputs — Continuous diagnostic
routines detect failure modes, trigger a failsafe output value
and identify the failure to minimize troubleshooting time.

High Noise Immunity —The controller is designed to
provide reliable, error-free performance in industrial
environments that often affect highly noise-sensitive digital
equipment.

Quality/Support — The UDA2182 is covered by an 18-
month warranty and backed up by a toll-free phone number
for technical assistance (US Only).

IHFUT 9 FHIRF

Temp Urats
Temp Type

2olu Temp Comp Ho STC

Auto Buffer Calibration — for pH measurement the unit
can be set up to recognize NIST, US, and Euro buffers and
automatically select the standardize and slope values at the
calibration temperature.

Solution Temperature Compensation — For high purity
water measurement the user can select pre-set
compensations or configure custom values.

USP26 Alarm Capabilities — Relays can be configured to
alarm on conductivity values as determined by the USP26
Standards.

Computed Variables — For two-cell conductivity
measurements, computed values of %Rejection/Passage,
Difference, or Ratio can be displayed and assigned to the
outputs or alarms. CO2 concentration in ppm can be
calculated from de-gassed conductivity measurement.

Dissolved Oxygen —Auto-ranging of display and outputs
with relays to indicate range, specialized probe bias
diagnostics.

Auto Clean/Auto Cal —Built-in real time clock is used to
set-up versatile cycles that can be used to initiate automatic
sensor cleaning and then calibration.

IMFUT = ColiMDLU

FH Glass Cell Constant 1

oL Y Type Cosrde mi
G5500 Therm Cal Factor 1 . 000
Tamp Urnts o

Temp Tupe
Soly Temp Comp Hall

Figure 2 — UDA2182 Displays

S5500 Therm
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PC & Pocket PC Software
Features

e Create configurations with intuitive software program

running on a Pocket PC, a Desktop or a laptop computer.

e Create/edit configurations live; just connect software to
analyzer via IR, RS485, or Ethernet

e Create/edit configurations offline and download to
analyzer later via comm. port.

e Infrared port available on every UDA2182

e This software is available in English, Spanish, Italian,
German, French, Russian, Turkish, Polish and Czech.

—

Commmunication
Satup Upload

m 4
G 211

Cffline Dowenload
Configuration

(¥4 z

orlire Maintenance
Canfiguration Data

Infrared - (Menu -&|*

Screen capture of the configuration software running on a
Pocket PC

Communications

Infrared

The infrared connection provides a non-intrusive
wireless connection with the instrument and maintains
NEMA4X integrity.

No need to get access to the back of the analyzer to
communicate with the instrument, no need to take your
screw driver to wire the communication cable, no wiring
mistake possible! You can now duplicate an
instrument’s configuration, upload or download a new
configuration in a matter of seconds, just by pointing
your Pocket PC in the direction of the instrument.

Aim & Upload! It takes less than 2 seconds to upload a
configuration from an instrument! You can then save the
configuration file onto your PC or pocket PC for review,
modification or archiving.

Furthermore, this software also gives you important
maintenance information on the analyzer: instantly, get
information on the current operating parameters, digital
inputs and alarm status, identify internal or analog input
problems.

Question: What if | have several analyzers on the same
panel? How can | be sure | am communicating with the
correct one?

Answer: The Infrared port is normally “off”. You activate
the infrared port on a particular analyzer by pressing any
key. You can now communicate with the analyzer. If no
communications are received for 2 minutes, the IR port
will be shut down again.
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Communications, Continued

Communications Card (Optional) The Communications
card provides one Serial Port (RS485) and one Ethernet

Port.

Serial port provides

RS422/RS485 multi-drop
2400 to 115,200 programmable baud rate

Modbus RTU protocol to read signals including
PV, Temperature, Alarm Status, outputs, relay
status, etc.

Read/write four analog and four digital variables
(Note 1)

Ethernet port provides:

Up to 5 Modbus simultaneous TCP connections

Ethernet parameters are configured via the
front-panel or web pages.

Web server with up to 10 clients simultaneously

Web pages (Note 2) setup the Ethernet port
settings and monitor readings, alarms, statuses,
events

Multi-language Email to send alarm status
changes. Alarm notification to eight email
addresses. These must be configured using web
pages signed in as the administrator.

DHCP: ( Dynamic Host Configuration Protocol)
selectable via web page or front-panel

Firmware upgrade to Main CPU board

Firmware upgrade to Communications card

Note 1

There are four analog and four digital variables. These

variables can be read and written remotely using Modbus

function codes.

Variables will appear as a selection for various

parameters:

e Analog variables can be an alarm source, analog
relay source, current output source, monitor source,
math source, auxiliary switch source, PID TRV, and
PID remote setpoint.

e Digital variables can be an alarm disable, remote
setpoint select, Tune Set2 select, digital relay
source, logic-in source, auxiliary switch select, PID
TRC select, PID RSP select, and auto cycle start
source.

Note 2
Web pages provide the following:
Multiple language support

e  “Guest” accessibility for read-only permission

e “Admin” accessibility for read and write
permission

e Readings of Inputs, Outputs, and Relay Outputs
e  Status of Inputs, Outputs, and Alarms.

e Readings and Status of optional parameters
(control, pharma, and auto-cycle)

e List of last twelve events

e Network configuration including IP address,
subnet mask, gateway etc.

e Email configuration for alarm event notification
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Specifications

Screen capture of the UDA2182 Analyzer Web page

UDAZ2182 Dual Input Analyzer

Display Graphical LCD with white LED Backlight
Viewing Area: 66.8 mm (W) X 35.5 mm (H)
Dot Pixels: 128 (W) X 64 (H)
Display Ranges pH:
play g 0-14 pH
Temperature: -10 to 110°C (14 to 230°F)
ORP:
-1600 to +1600 mV
Conductivity:
0.01 Cell: 0-2 uS/cm displayable to 200 uS/cm; 0-0.2 mS/cm;
0-2,000 ppb TDS; 0-200 ppm TDS
0.1 Cell:  0-20 uS/cm displayable to 2000 uS/cm; 0-2 mS/cm,
0-2,000 ppb TDS; 0-2,000 ppm TDS,
1.0 Cell:  0-200 uS/cm displayable to 20,000 uS/cm; 0-20 mS/cm;
0-200 ppm TDS; 0-20 ppt TDS
10 Cell: 0-2,000 uS/cm displayable to 99999 uS/cm; 0-200 mS/cm;
0-2,000 ppm TDS; 0-200 ppt TDS
25 Cell:  0-20,000 uS/cm displayable to 99999 uS/cm; 0-500 mS/cm;
0-10% Concentration displayable to 20%
50 Cell:  0-20,000 uS/cm displayable to 99999 uS/cm; 0-1,000 mS/cm;

0-20% Concentration

Dissolved Oxygen:
0 - 200 ppm
0-20 ppb
0 —200 ppb
0 —2000ppb

Temperature: 0 to + 140°C (32 to 284°F)

Temperature: 2 — 60°C (35.6 — 104°F), must not freeze
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UDAZ2182 Dual Input Analyzer

Keypad

10 Button Membrane Switch w/Directional Functionality
UV/Solvent/Abrasion Resistant

Case Material

GE Valox® 357 (un-reinforced thermoplastic polyester)

Performances (Under
reference operating

conditions)

Accuracy: 0.5% of reading
Output Accuracy: +/- 0.01 mA

Drift: Negligible
Repeatability: 0.05%
Temperature Accuracy:
pH and Conductivity Thermistor: +/- 0.1°C from —10 to 100° C, +/- 1.0° C from 101° to 140° C
pH 1000 ohm RTD: +/-0.4°C
D.O. Thermistor: +/- 0.1° C from +2 to 60° C
Reference Operating Conditions: 25 +/- 1° C; 10-40% RH; 120 or 240 Vac

Operating
Conditions

Ambient Temperature

Operating: 0 to 60°C (32 to 140°F)

Storage: -30 to 70°C (-22 to 158°F)
RH: 5 to 90% max. Non-condensing up to 40°C (104°F). For higher temperatures the RH
specification is derated to maintain constant moisture content.

Vibration:
5-15 Hz disp 8 mm pk to pk
15-200 Hz accel 2G

Standard Analog
Output

Two 0-20 or 4-20 mAdc, 750 ohms max., isolated from inputs, ground, and each other,
independently field-assignable to any parameters and ranges.

Proportional to user-set output range(s) of selected parameter(s).

Optional Analog
Output

One 0-20 or 4-20 mAdc, 750 ohms max., isolated from inputs, ground, and each other.
Independently field-assignable to any parameters and ranges.

Control
Loop/Outputs
(Optional)

Control Loops: 2 standard (one for each PV); current, pulse frequency, or time proportional
Control Loop Types: PID, Duplex, On/Off
Auto-tuning: Accutune Il, fuzzy logic overshoot suppression, applicable to both control loops

Standard Alarm/
Control Relays

Two SPDT (Form “C”) Relays
Resistive Load Rating: 4A, 120/240 Vac

Optional Additional
Alarm/Control Relays

Two SPDT (Form “C") Relays
Resistive Load Rating: 4A, 120/240 Vac

Alarm/Control
Settings

Alarm/on-off control delay: 0-100 seconds.

Alarm/on-off control deadbands: individually set, from 1 count to full scale for pH,
ORP, and temperature.

On/off cycle period: 0 to 1000 seconds.

On/off percent “on” time: 0 to 100%, 1% resolution.

Setpoint and proportional band limit ranges: £19.99 pH, £1999 mV, -10 to 130°C,
1 count resolution.

DAT cycle period: 1 to 1999 seconds.

PFT maximum frequency: 1 to 200 pulses/minute.

PFT pulse width: 50 ms, compatible with electronic pulse-type metering pumps.

Remote Preamplifier

Input Option

Optional input card to accept input signal from Honeywell digital preamplifiers:
Meridian 1l — 31075707 and 31022283
Durafet — 31079288 and Cap Adapter cables

pH Temperature
Compensation

Conventional compensation for changing electrode output (Nernst response), plus selectable
solution temperature compensation for high-purity water.

Calculated pH from

Differential
Conductivity

User selectable when unit has two Conductivity inputs. Used when ammonia or aminea is the
water treatment chemical.
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Auto Buffer
Recognition (pH)

User Selectable
Available Buffer Series: NIST, US, and Euro

Conductivity
Compensations

NaCl, HCI, H2S0O4, PO4, NaOH, NH3, Morpholine, Pure Water, Custom (User Selectable)

Dissolved Oxygen
Measurement

Max flowrate (probe): 950 ml/min with flow chamber; no dependence on stirring or flowrate
Atmospheric pressure: 500-800 mm Hg with internal sensor, for calibration
Calibration with either Air or Sample

Auto Clean/ Auto Cal
Function

Real time clock is used to set-up cycles to initiate a cleaning and calibration sequence. Cycle
Set-up is user configurable.

Event History Screen

Event history screen stores 256 events with a description of the event and a Date/time stamp.

Calibration History
Screen

Calibration history screen stores information on 128 calibration events with a date/time stamp.

Power Requirements

90 -264 Vac, 47-63 Hz, 15 VA . Memory retained by E’PROM when power is off.

Wireless Interface

Type: Infrared (IR)

Length of Link: 0 —1 M, 0 —15° Offset
Baud Rate: 9600

Data Format: Modbus Protocol

RS422/RS485
Modbus RTU Slave
Communications
Interface (Optional)

Baud Rate: 2400, 4800, 9600, 19200, 38400, 57600, or 115200 selectable
Data Format:: IEEE floating point and 32-bit integer. Word-Swap configurable.
Length of Link:
2000 ft (600 m) max. with Belden 9271 Twinax Cable and 120 ohm termination
resistors
4000 ft (1200 m) max. with Belden 8227 Twinax Cable and 100 ohm termination
resistors
Link Characteristics: Two-wire (half-duplex), multi-drop Modbus RTU protocol, 15 drops
maximum or up to 31 drops for shorter link length.
Modbus RTU slave: Provides monitoring of inputs outputs, statuses, alarms, and variables.
Provides writing of variables for remotely modifying parameter settings

Ethernet TCP/IP
Communications
Interface (Optional)

Type: 10 or 100 BaseT; auto-speed and auto-polarity sensing

Length of Link: 330 ft. (100 m) maximum. Use Shielded twisted-pair, Category 5 (STP CAT5)
Ethernet cable.

Link Characteristics: Four-wire plus shield, single drop, five hops maximum

IP Address: IP Address is 192.168.1.254 as shipped from the factory

Recommended network configuration: Use Switch rather than Hub in order to maximize UDA
Ethernet performance

Configuration: Ethernet parameters are configured via the front-panel or web pages.

Modbus TCP/IP: Five simultaneous socket connections provide monitoring of inputs outputs,
statuses, alarms, and variables. Provides writing of variables for remotely modifying parameter
settings.

Modbus TCP/IP Data Format: IEEE floating point and 32-bit integer. Word Swap configurable.
Web server: multiple client support

Web pages: monitoring inputs, outputs, statuses, alarms, and events

Multi-language Email: Alarm notification to eight email addresses. These must be configured
using web pages signed in as the administrator.

DHCP: ( Dynamic Host Configuration Protocol) selectable via web page or front-panel

Safety Compliance

UL/CSA General Purpose
FM Approval for Class I, Div 2.

CE Compliance

CE Conformity (Europe): CE Mark on all models signifies compliance to EMC Directive
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84/336/EEC and LVD Directive 73/23/EEC.

EMC Classification: Group 1, Class A, ISM Equipment
Method of Assessment: Technical File; EN61326, EN61010-1
Declaration of Conformity: 51453667

Installation Rating

Installation Category (Overvoltage Category): Category I
Pollution Degree 2
Altitude: 2000 m

Case Dimensions

156 mm X 156 mm X 150 mm (6.14” X 6.14” X 5.91")
Panel cutout: 138.5 mm X 138.5 mm (5.45” X 5.45")

Panel thickness: 1.52 mm (0.06”) min, 9.5 mm (0.38”) max

Enclosure rating

CSA Type 4X (NEMA 4X)

Weight

Approx 3 Ibs (6.6kg)

Mounting

Panel mounting-hardware supplied.
Optional Wall and 1" to 2" pipe mounting. Select option appropriate in Model Number.
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Dimensions
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Figure 3 — Cutout and Panel Mount Dimensions
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Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose.
Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this
printing. However, we assume no responsibility for its use.

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the
customer to determine the suitability of the product in the application.

For More Information

Learn more about how Honeywell's UDA2182

Universal Dual Analyzer can offer more power, flexibility
and performance, visit our website
www.honeywell.com/ps/hfs or contact your Honeywell

acoount manager Honeywell

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-54
. . January 2009
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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Technical Information Honeywell

Durafet Cap Adapter
Specifications
70-82-03-66 February 2010

Description

Durafet Cap Adapters are preamplifiers that are built into
cables that connect the Durafet pH sensor to the pH
Instrument. The preamplifier conditions the pH signal and
allows for greater distances between the pH sensor and the
pH Instrument. The preamplifier electronics are packaged in
either a nickel plated brass (Durafet Ill) or a plastic (Durafet
I1) housing that is integral to the cable. There is no separate
mounting of the preamplifier required. The Durafet Cap

. . . Figure 1 -
Adapter has a quick disconnect connector to easily connect Durafet Ill Cap Adapter Figure 2 — Durafet Il Cap Adapter
the cable to the electrode and tinned leads that connect to
the pH Instrument. Once the cable is connected to the pH
Instrument there is no need to re-wire the cable to the
instrument when electrodes are replaced.
Cap Adapter Specifications
Part Numbers/ Durafet Il
Cable Length 51205965-502 20 feet
51205965-505 50 feet
Durafet IlI
51453388-501 20 feet
51453388-502 50 feet
Connector Durafet Il
Type/Material .
PC Board/Ryton; EPDM o-rings
Durafet Ill
Vario Pin/Ni Plated Brass; Viton o-rings
Electronic Housing Material Durafet Il
Ryton
Durafet Ill
Nickel Plated Brass
Approvals FM Approved as Intrinsically Safe with Entity Parameters and Non-
Incendive with non-incendive field wiring
Temp Rating 0to 70° C (32°to 158° F)
IP Rating IP68 (33 feet immersion for 1000 hrs)
Cable Material PVvC
Leads 8 Conductors plus Shield, 28 AWG
Power Required (supplied by Instrument) +/- 5to +/- 16 VDC
Current Rating 3.4 mA max @ 16 VDC




Durafet Cap Adapter 2

Warranty/Remedy

Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local
sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell
will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose.
Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this
printing. However, we assume no responsibility for its use.

While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the
customer to determine the suitability of the product in the application.

For More Information

Learn more about how Honeywell's Durafet Cap Adapter
can be used to help measure, analyze and transmit pH
and ORP information in industrial processes, visit our
website www.honeywell.com/ps/hfs or contact your

Honeywell account manager. Hﬂ“E’mE“

Honeywell Process Solutions

1860 West Rose Garden Lane 70-82-03-66
. . February 2010
Phoenix, Arizona 85027 © 2010 Honeywell International Inc.

Tel: 1-800-423-9883 or 1-800-343-0228
www.honeywell.com/ps
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	Overview
	Honeywell’s HercuLine® 2000 series actuators are low torque, precision electric actuators incorporating all of the easy-to-use, high quality, and reliable features of the traditional HercuLine actuators. 
	Ensuring processes operate at maximum efficiency, with minimal downtime, and lowest lifetime cost requires precision and high reliability HercuLine actuators. They are industrial rated and engineered for very precise positioning of dampers and valves. They perform especially well in extremely demanding environments requiring continuous duty, high reliability, and low maintenance.
	                HecuLine 2000HercuLine 2000 actuators are used in on/off power to open/close or position proportional with 135 or 1000 ohm feedback applications.
	               HercuLine 2001
	HercuLine 2001 and 2002 Smart actuators are used in current proportional or digital control applications. Access to all actuator parameters for real-time business and maintenance decisions is standard through Modbus RTU, local display, or via HercuLink Palm PDA software
	HercuLine 2002 actuators have additional standard features such as non-contact position sensing and slidewire emulation output.
	                          HercuLine 2002HercuLink® software enables calibration, configuration, and access to maintenance data using your Palm PDA.
	Smart Features – HercuLine 2001 and 2002
	RS485/Modbus RTU Communication - Modbus RTU communication is standard allowing seamless networking of Honeywell control products.
	Alarm Functions – Alarms may be assigned to relay outputs or may be accessed through the Modbus network. Alarms can be triggered from stall, temperature limits, motor cycle count, out of automatic mode, digital input, position, input failure, position sensor failure, power up failure, and more.
	Characterization – Programmable linear, equal percentage, quick opening, or user configured 20-point characterization.
	Failsafe – the actuator can be programmed to drive open, closed, remain in-place, or drive to a user specified position on loss of input signal or position sensor.
	Split range operation – programmable and infinitely adjustable.
	Factory Calibration – stored in non-volatile memory and can be restored at any time.
	Digital Input Override – A digital input is provided that can be programmed to drive the actuator open, closed, remain in-place, or to a user specified position on contact closure for emergency situations.
	Health Monitoring – A standard feature on all HercuLine Smart actuators accumulates information about actuator operation. The information then can be used to evaluate and determine predicted or scheduled maintenance periods. Parameters monitored are accumulated stall time, exceeded thermal operating rating of the actuator, and number of motor starts in a region of travel, total travel and current actuator travel.
	Input Filter Setting – Four programmable combinations - none, spike, low pass, or spike + low pass filter.
	Configuration security – Password protection is provided to prevent tampering, allowing users to lock out some, all, or no groups of setup parameters.
	Direction of rotation – programmable.
	Input Signals – 0/4 to 20 mA, 0/1 to 5 Vdc, 0 to 10 Vdc, Digital RS485 Modbus RTU protocol, or Series 90 control.
	Output Signals – 0/4 to 20 mA, 0/1 to 5 Vdc or slidewire emulation.
	Accurate Positioning – Motor/gear train provides accurate positioning with almost instantaneous start/stop characteristics.
	Stall Alarm – provides alarm output in the event of actuator stall due to overload.
	Smart Options
	HercuLink Software – loaded onto the users Palm PDA, laptop PC or desktop computer. This software allows you to configure or calibrate the actuator. In addition, maintenance information may be read, stored and later loaded in CSV format to the user’s computer for maintenance tracking.
	HART™ Communication – For HART user’s optional HART communications provides access to calibration, configuration, and maintenance data. In addition, the HART communications option is structured to work with the HART Asset Management Features.
	Local HMI Configuration – Optional keypad and high intensity display is available (Figure 1). The display may be rotated in 90° increments for actuator mounting orientations other than horizontal.
	Non-contact position sensing (NCS) – HercuLine 2002 only. See description.
	Slidewire Emulation (SEC) – HercuLine 2001 and 2002 only. See description.
	Auxiliary Relay Outputs – Programmable relay outputs can be used in place of auxiliary switch outputs to provide additional functionality such as indication of alarm status, control of other equipment, or to indicate position. 
	Battery Powered 232/485 converter and cable – used to connect the Palm PDA to the HercuLine actuator for communication.
	Description 
	Non-Contact Position Sensing
	Available in the HercuLine 2002 actuator. The technology is a variable inductance, non-contact position sensor mounted directly to the actuator output shaft providing precision position sensing from 0 to 150 degrees (Figure 3). This technology eliminates maintenance items such as wipers, bearings, as well as static friction, hysteresis and electrical noise over a wide range of demanding environmental conditions. It is available in the HercuLine 2002 actuator and typically used in very demanding applications where downtime is not an option.
	Slidewire Emulation
	Available in the HercuLine 2001/2002 actuator. The Slidewire Emulation Circuit (SEC) emulates the proportional voltage output of a typical slidewire through a high impedance circuit. The voltage output is proportional to the supply voltage and shaft position. If ordered on the 2002 model, a non-contact position sensor is used to determine shaft position in place of the slidewire. It is available in the HercuLine 2001/2002 actuator and typically used in very demanding applications where downtime is not an option. 
	Potentiometer Sensing
	An advanced high cycle film potentiometer for position sensing for true position feedback is available as an option on the HercuLine 2000 BMU model and standard on HercuLine 2001 EEU model.
	Self-locking/releasing Gear Train
	The worm gear output combination is self-locking and self-releasing and maintains position upon loss of power. It is designed to hold greater than two times the rated output torque in a back-driving condition. This design provides superior reliability without the maintenance associated with other self-locking and brake mechanisms.
	General Features
	 Motor - no burn out motor can be stalled up to 100 hours without damage to the actuator.
	 Duty Cycle – Continuous duty cycle
	 Any position mounting – the actuator may be mounted in any orientation without degrading performance.
	 Power Requirements – Low power consumption 120/240 Vac, 50/60 Hz, single phase < 0.6/0.3 Amp.
	 Enclosure – Rugged, Die cast aluminum NEMA 4X industrial grade enclosure.
	 Low Maintenance – Simple-proven design means high reliability/low maintenance.
	 Limit Switches – Two end-of-travel electric limit switches are supplied as standard equipment with all HercuLine 2000 series actuators.
	 Warranty – Exceptional warranty 
	 Certification – CSA (pending), UL, CE
	General Options
	 Auxiliary Switches – up to four additional SPDT switches are available.
	 Manual Operation – a manual hand wheel is optional and used to operate the actuator when power is not available.
	 Auto-Manual – electric hand switch with auxiliary contacts indicating an "Out-of-Auto" position is available for local electric control.
	 Competitive Mounting Plates – to adapt the HercuLine actuators to Invensys (Barber-Colman) or Siemens (Landis & Staefa) mountings.
	 Linkage assemblies – Pushrod assemblies for valve or damper connection.
	Optional Local Display and Keypad for HercuLine 2001 and 2002
	A local display and keypad is optional for configuration and set-up (Figure 2). A high intensity 10-character LED display and simple push buttons provide quick access for actuator set up and status information. If relay outputs are specified, all configurations can be done through either the local HMI interface or the HercuLink configurator. HercuLink Palm PDA software or HART® communications is available for those ordering units without the display and keypad.
	Figure 1 Local HMI (Display and Keypad)
	Non-Contact Sensor
	Figure 2 Non-Contact Sensor Assembly (HercuLine 2002)
	HercuLink Computer Interface
	HercuLink Computer software enables access to programming and communication functions available as standard with the HercuLine 2001 and 2002 actuators without the added expense of the keypad & display HMI. Using a Palm( PDA, laptop PC or desktop computer, HercuLink software, and a RS232/485 converter users may configure, calibrate, and access maintenance information locally or remotely to the actuator.
	Using HercuLink software the computer may be used as a master device over a Modbus network to access information to/from the actuators and to control the device. Set-up configurations may also be stored on the computer for download to other HercuLine devices. Information may be stored on the users PC in CSV format for use in preventative maintenance programs.
	 Certified on Palm m125, m130, and m505. 
	 Compatible with Palm OS3.5 or higher.
	 Compatible with Windows™ 2000 or XP operating systems
	 Minimum system requirements:
	 Windows 2000 (w/service pack 2), Windows NT (w/service pack 5), Windows ME, Windows XP
	 200 MHz Pentium with 64 Megs Ram
	Set Up/Configuration Parameters for Keypad & Display or HercuLink Software
	Configuration parameters are logically grouped and accessed using the local HMI. Actuator calibration is also accomplished through a simple procedure using the keypad. By pressing the SETUP button on the HMI, you can step through the set up groups that contain all of the configuration parameters. The table below summarizes the configuration parameters available within the various set up groups. Full details of all configuration parameters are found in the HercuLine 2000 Series Actuator Installation, Operation and Maintenance Manual, document number 62-86-25-10.
	Set Up Group
	Configuration Parameter Selections/Settings
	SET INPUT( Selects various parameters that define actuator operation.
	IN TYP – Input Actuation Type
	INP HI – Input High Range Value
	INP LO – Input Low Range Value
	FILTYP – Input Filter Type
	LPFILT – Low Pass Filter Time Constant
	Direct – Actuator Rotation
	Dband – Input Deadband 
	FSFTYPH – FailsafeHI Type
	FsFVALH – FailsafeHI Value
	FSFTYPL – FailsafeLO Type
	FsFVALL – FailsafeLO Value
	CHAR – Input Characterization Type
	CUST – Custom Characterization Type
	SET RELAY( When the actuator is equipped with optional relays, this set up group allows you to set relay action for various actuator operating conditions. Contact closure can be wired to external annunciators or alarm points to indicate conditions for any of the Relay Types. 
	RTYPnn – Relay Type
	Input RangePosition RangeDeviationUpper or Lower Limit Travel Temperature High or Low Cycle CountMotor StalledManual ModePower Up Test FailureInput Signal FailurePosition Sensor Signal FailureDigital Input ClosureTotal Degrees Traveled
	RnnVAL – Relay Value
	Rnn HL – Relay High/Low
	RLYnHY – Relay Hysteresis
	SET CUROUT( Selects the current (or voltage) output range of the actuator.
	CUROUT - Output Signal Range
	4 – 20 mA 0 – 20 mA1 – 5 V   0 – 5 V
	Or SWE
	SET COMM( Actuator can be defined as a master or slave device on a Modbus RTU RS-485 loop. Operating set point can be transmitted to the actuator and operating status can be read when connected to supervisory control systems.
	COMM – Communications Parameters
	ADDRES – Device Address
	BAUD – Baud Rate
	XmtDLY – Response Delay
	DBLBYT – Floating Point Data Format
	SET DIGINP( Selects digital input action upon contact closure.
	DIGINP – Digital Input State
	Endpos – End Position Value
	SET DISPLA( Selects desired decimal places and engineering units for local display.
	DECMAL – Decimal Point Location
	EUNITS – Units Display
	UNITS – Display Units
	CAL INPUT, MTR, CURENT( If needed, field calibration of the actuator input, motor position and actuator output can be performed using the local keypad and display.
	SET LOCK( Enables lock out or access to selected set up group parameters and calibration values.
	LOCKID – Set Security Password LOCK – Lock OutMAENAB – Mode button lockout
	READ STATUS( Displays failsafe condition and the results of various diagnostics performed during power up.
	FAILSF – Failsafe
	RAMTST – RAM Test Diagnostic
	SEETST – Serial EEPROM Test Diagnostic
	CFGTST – Configuration Test Diagnostic
	CALTST – Calibration Test Diagnostic
	SET DRVINF( Allows access to actuator device information.
	VERSON – Firmware Version
	SPEED – Stroke Speed
	POWER – Power Input Voltage and Line Frequency
	TAG – Tag Name
	DMFG – Manufacturing Date
	LREP – Date of Last Repair
	LCAL – Date of Last Field Calibration
	REPTYP – Repair Type
	SET MAINT( Allows access to parameters that monitor operating conditions.
	TEMP – Actuator Temperature
	TEMPHI – High Temperature Limit
	TEMPLO – Low Temperature Limit
	ACSTA – Accumulated Stall Time
	STARTS – Accumulated Motor Starts
	RLnCNTS – Relay Cycle Counts
	REGNn – Accumulated Motor Starts
	TOTDEG – Total degrees traveled
	MANRST – Reset Maintenance Statistics
	LD CAL – Restore Calibration
	LD CFG – Restore Configuration
	SYSRST – System Restart
	Specifications – General
	Physical
	Weight
	2000: 25 lb. (11.36 kg)2001,2002: 27 lbs. (12.27 kg)
	Enclosure
	Precision-machined die cast aluminum housing, finished in light gray powder coat epoxy.
	Gear Train
	Alloy steel, high efficiency steel spur gear primary train. Precision ground, self-locking/self releasing worm gear final mesh.
	Mechanical Stops
	Factory set at 90° or 150° (+/-5°).
	Storage Temperature
	–40 °C to +93 °C (–40 °C to +200 °F)
	Relative Humidity
	0 % to 99 % R.H. non-condensing over the full operating temperature range.
	Scale
	0 % to 100 % corresponding to full crank arm travel.
	Crank Arm
	Adjustable radii 1.0 in (25.4mm) to a maximum of 2.8 in (71.1mm). Position adjustable through 360° rotation. 
	Output Shaft
	0.625+/-.005 in (15.88 +/-.13mm) diameter (round)
	Rotation
	90° or 150° degrees between 0 % and 100 % on scale, limited by mechanical stops.
	Manual Hand wheel (option)
	Provides a means of positioning the actuator in the event of a power failure or set-up.
	Lubrication
	Texaco Starplex 2 EP Grease
	Output Torque/Full Travel Stroking Time
	Torque lb-in (N M)
	50 / (6.0)100 / (11.5)200 / (22.5)400 / (45.0)400 / (45.0)
	50 Hz (90(/150()
	4.5 / 7.59 / 1518 / 3036 / 6054 / 90
	60 Hz (90(/150()
	4 / 67 / 1215 / 2530 / 5045 / 75
	Electrical
	Mains Supply
	100-130 Vac single phase, 50 Hz or 60 Hz200-240 Vac single phase, 50 Hz or 60 Hz
	Motor
	Instant start/stop, non-coasting, non-burnout, continuous duty, permanent magnet, synchronous induction motor. Can be stalled up to 100 hours without damage.
	Motor Current
	= No load = full load = locked rotor = 0.4 amp for 120Vac, 0.2 amp for 240 Vac
	Loss of Power
	Stays in place on loss of power
	Local Auto/Manual Switch
	Optional – Allows local and automatic operation of the actuator.
	End of travel Limit Switches
	Standard – adjustable to limit actuator travel to less than 90 or 150 degrees respectively
	Auxiliary Switches/Relays
	Optional – Up to 4 additional SPDT switches rated at (11 A at 277 Vac).
	Certifications
	Approvals
	CSA/UL (Standard)CE Compliant (optional)
	Enclosure Rating
	Type 4 (NEMA 4), IP66 (standard)
	Torque Settings of Crank Arm Bolts
	Clamp Bolt
	88 lb-in (10 N-m)
	Electrical and Performance Specifications HercuLine 2000 Series
	HercuLine 2002
	HercuLine 2001
	HercuLine 2000
	Input Signals
	Analog:
	 0/4 to 20 mA (With CPU PWA jumper in current position)
	 0/1 to 5 Vdc 
	 0 to 10 Vdc
	Digital:  
	 Modbus RTU (RS485)
	Analog:
	 0/4 to 20 mA (With CPU PWA jumper in current position)
	 0/1 to 5 Vdc 
	 0 to 10 Vdc 
	 Series 90 control
	Digital:  
	 Modbus RTU (RS485)
	120 Vac drive open/120 Vac drive close
	240 Vac drive open/240 Vac drive close
	Isolation
	Input signal, output signal and power are isolated from each other.
	NA
	Load Requirement (4-20)
	Current Out — 0 to 1000 ohms
	NA
	Input Impedance
	0/4 to 20 mA
	0/1 to 5 Vdc
	0-10 Vdc
	250 ohms 
	10 K ohms
	NA
	Feedback
	0 to 20 mA, 4 to 20 mA
	0 to 5 Vdc & 1 to 5 Vdc with 250 ohm resistor, (0 to 16 Vdc with 800 ohm resistor)
	Dual output 1000 ohms over 90 degrees (135 ohms with 158 resistor)
	Dual output 1000 ohms over 150 degrees (135 ohms with 158 resistor)
	Slidewire emulation - Provides output voltage ratiometric to shaft position and potentiometric to supply voltage (1 Vdc to 18 Vdc) without a slidewire. Emulates a 100 ohm to 1000 ohm slidewire. 10 mA output maximum.
	Communications
	Modbus RTU or optional HART
	NA
	Operating Temperature
	–40°C to +75 °C (–40°F to +170 °F)
	-40°C to +85 °C (-40°F to +185 °F)
	Position sensing
	Non-contact position sensor
	1000 ohm film potentiometer
	Optional dual 1000 ohm film potentiometers
	Sensitivity
	0.2 % to 5 % of 90° span, proportional to deadband
	NA
	Hysteresis
	Less than 0.4 % of full scale
	NA
	Deadband
	0.2 % to 5 % of 90° span, programmable. Shipped at 0.5 %
	NA
	Repeatability
	0.2 % of 90° span
	NA
	Repositions (minimum @ 90 or 150 degree stroke)
	Table 1 option –050-Table 1 option –100- Table 1 option –200- Table 1 option –400- Table 1 option –600-
	160 290 450 700 900 
	120 250 400 400 400 
	500 
	Voltage/ Supply Stability
	0.25 % of span with +10/–15 % voltage change
	NA
	Temperature Coefficient
	Less than ( 0.030 % of span per degree C for 0 °C to 50 °C
	Less than ( 0.05 % of span per degree C for –40 °C to 75 °C
	NA
	Zero Suppression
	90 % of span.
	NA
	Input Filters
	Selectable spike and low pass filters.
	NA
	Solid State Motor Control
	Two triac switches for clockwise or anti-clockwise motor operation. Transient voltage protection provided.
	NA
	Failsafe operation
	If input signal exceeds configured input range. Selectable and adjustable.
	NA
	Direction of Rotation
	Field programmable
	Wire swap 
	Duty Cycle
	Continuous
	Programmable Functions
	Selectable and configurable operating parameters:
	NA
	 Input range
	 Input filtering
	 Input characterization
	 Security
	 Digital Input action
	 Deadband
	 Failsafe on loss of input signal
	 Failsafe on loss of position sensor
	 Direction of rotation
	 Relay closure action
	 Communication parameters
	 Split range operation
	 Output range
	 Alarms
	Note: Model SA2003 is a replacement for M640A Actionator 
	Manuals for legacy actuators are available at the link below:
	http://hpsweb.honeywell.com/Cultures/en-US/Products/Instrumentation/ActuatorsHercuLine/legacy/manuals/documents.htm
	Actuator Crank Arm
	The HercuLine 2000 Series Actuators come standard with a 2.8 inch (71.12mm) crank arm (Figure 4). The crank arm uses linkage kits (above). Adjustable radius (1.0 in (25.4mm) to 2.80 in (71.12mm)). Position adjustable through 360° rotation.
	Figure 4 Standard 2.8” (71.12mm) Crank Arm                                        Figure 5 Crank Arm with optional ball joint and push rod
	Outline Dimension Drawings
	Model Selection Guide
	Model Selection Guides are subject to change and are inserted into the specifications as guidance only. Prior to specifying or ordering a model check for the latest revision Model Selection Guides which are published at http://hpsweb.honeywell.com/Cultures/en-US/Products/Instrumentation/ProductModelSelectionGuides/default.htm
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Word Bookmarks
	HMI
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	fig3
	fig4
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	0BOverview
	Overview 
	To operate with maximum efficiency and improve process uptime, state-of-the-art control systems require accurate, responsive, and repeatable actuation of final control devices. Actuators are often overlooked when considering maintenance and ancillary support costs, yet they play an important role in system performance and can directly impact your company’s bottom line.
	Honeywell's 10260A medium torque industrially rated rotary actuator is engineered for exceptional reliability, accurate positioning, and low maintenance. Designed for very precise positioning of dampers and quarter turn valves, the 10260A performs especially well in extremely demanding environments requiring continuous-duty, high reliability, and low maintenance. Typical applications include furnace pressure dampers, fuel/air ratio valves, windbox dampers, coal mill dampers, scoop tubes, and Fluid Gyrols.
	1BActuator Operation
	Actuator Operation
	2BFeatures
	Features
	Spur gears and a single reduction worm/worm gear combine with a synchronous induction AC motor for accurate and repeatable positioning of final control elements.
	 Accurate PositioningMotor/gear train provides accurate positioning with instantaneous start/stop characteristics
	 EnclosureRugged, industrial grade enclosure
	The worm/worm gear combination also functions as a brake, capable of holding greater than two times the output torque in a back-driving condition.
	 Non-Contact Position SensingNon-contacting sensing lowers maintenance costs and improves performance.
	Control options are available to interface with a modulating 4-20 mA input signal or position proportional (3 wire/PAT) and 4-20 mA customer feedback. Internal balance, customer feedback, and patented slidewire emulation is provided by a non-contacting position sensor.
	 Low MaintenanceSimple-proven design means high reliability/low maintenance.
	 Duty Cycle100 % duty cycle motor.
	 TorqueHigh torque capability in small package (10 to 300 lb-ft of torque)
	 WarrantyExceptional warranty – 18 months from shipment date
	 Control Signals4-20 mA, 1-5 Vdc, Position proportional (PAT), Open/close (contact closure)
	 CertificationCSA, UL and CE available
	 Output Signals0/4-20 mA, 0/1-5 Vdc (0-16 Vdc), and slidewire emulation.
	3BNon-Contact Position Sensing
	Non-Contact Position Sensing 
	The Honeywell 10260A series actuators implement a variable inductance, non-contact position sensor mounted directly to the actuator output shaft providing precision position sensing from 0 to 90 degrees. This technology eliminates maintenance items such as wipers, bearings, as well as static friction, hysteresis and electrical noise over a wide range of demanding environmental conditions.
	 Power RequirementsLow power consumption 120/240 Vac, 50/60 Hz, single phase < 1 amp.
	 Full Travel SpeedFull stroke travel speeds from 10 to 60 seconds (90 degree travel, 60 Hz supply)
	 Manual OperationAll 10260A series actuators are supplied with a manual handwheel to operate the actuator when power is not available.
	4BSlidewire Emulation
	Slidewire Emulation
	Honeywell Slidewire Emulation provides backward compatibility for three-wire position proportional control schemes while eliminating maintenance and control problems associated with slidewire wear. 
	 Auto-Manual electric handswitch with auxiliary contacts indicating an "Out-of-Auto" position is available for local electric control.
	The Slidewire Emulation Circuit (SEC) emulates the proportional voltage output of a typical slidewire through a high impedance circuit. The voltage output is proportional to the supply voltage and shaft position. A non-contact position sensor is used to determine shaft position in place of the slidewire. 
	 Output Shaft HardwareAll 10260A series actuators are supplied with an adjustable radius and adjustable position crank arm. Optional 12” crank arm, linkage kits, and direct coupling hardware are available.
	 Limit SwitchesAll 10260A series actuators are supplied with two end-of-travel electric limit switches. Up to 4 additional SPDT auxiliary switches are available.
	This high impedance slidewire emulation circuit accepts supply voltages up to 18 Vdc and emulates voltage outputs typical of slidewires up to 1000 ohms
	NCS Assembly
	Specifications–General
	5BSpecifications–General
	Physical
	40 lb. (18 kg) net
	Weight
	Precision-machined Aluminum alloy casting, finished in light gray powder coat epoxy.
	Enclosure
	Alloy steel, high efficiency steel spur gear primary train with safety fused idler gear. Precision ground, self-locking/ self-releasing worm gear final mesh.
	Gear train
	To prevent over-travel
	Mechanical stops
	–30 °C to +85 °C (–20 °F to +185 °F)
	Operating Temperature
	–40 °C to +93 °C (–40 °C to +200 °F)
	Storage Temperature
	Fully operable over the range of 0-99 % R.H. non-condensing
	Relative Humidity
	0 % to 100 % corresponding to full crank arm travel.
	Scale
	Adjustable radii (1-7/16" to a maximum of 5"). Position adjustable through 360° rotation. Optional 12” crank arm adjustable 0-12” radii.
	Crank Arm
	1" diameter, 1-1/2" long is standard on 10261A, 10262A, 10264A, 10266A, 10267A, 10268A. 1" diameter, 2" long is standard on 10263A, 10265A and 10269A optional on other models.
	Output Shaft
	90° degrees between 0 % and 100 % on scale, limited by mechanical stops.
	Rotation
	Field selectable via switch and jumper. Default = CCW (determined looking into the shaft)
	Direction of Rotation
	Provides a means of positioning the actuator in the event of a power failure or set-up.
	Manual Handwheel
	Texaco Starplex 2 EP Grease
	Lubrication
	Bussmann GDB1.6: 1.6 Amp FastLittlefuse 312001: 1.0 Amp Fast
	Fuses
	Output Shaft Speed sec/90(@60Hz @50Hz
	Torque Lb-ft N-M 
	Model #
	Output Torque/Full Travel Stroking Time
	10 1220 2440 4860 7220 2440 4860 7240 4860 72
	10 1520 2740 5560 8040 5580 110150 200 200 270300 400
	10261A10262A10264A10266A10267A10268A10269A10263A10265A
	120 Vac single phase, 50 or 60 Hz240 Vac single phase, 50 or 60 Hz
	Power Input
	Instant start/stop, non-coasting, non-burnout, continuous duty permanent magnet synchronous induction motor. Can be stalled up to 100 hours without damage.
	Motor
	= No load = full load = locked rotor
	Motor Current
	240 V, 50/60 Hz 
	120 V, 50/60 Hz
	Model No.
	0.3 A (72 VA)0.5 A (120 VA)0.3 A (72 VA)
	0.4 A (48 VA)1.0 A (120 VA)0.8 A (96 VA)
	10261A, 62A, 64A, 66A10263A, 10265A10267A, 68A, 69A
	Stays in place
	Loss of Power
	Optional – allows local and automatic operation of the actuator.
	Local Auto/Manual Switch
	Electrical
	Standard – Two SPDT end of travel limits 
	Limit Switches
	Optional – Up to 4 additional SPDT switches rated (10 A at 125 Vac, 5 A at 250 Vac)
	Auxiliary Switches
	Certifications
	CE Compliance/CSA/UL
	Approvals
	Torque Settings of Crank Arm Bolts
	Standard Arm (Part Number 087449) (1-7/16-5 in. adjustment): 85 lb-ft.Optional Long Arm (Part Number 154007) (0-12 in. adjustment): 85 lb-ft.
	Clamp Bolt
	Standard and long arms: 30-35 lb./ft
	Rod End Bolt
	6BSpecification – Actuator with Motor Positioner Board
	Specification – Actuator with Motor Positioner Board
	Electrical
	Input:  4-20 mA
	Input Signals
	1 Vdc to 5 Vdc with appropriate shunt resistor for current range  (Resistor: 250 ohms ±0.1 % Part Number: 070756)
	Input Impedance
	Input
	Input Impedance
	250 ohms10 K ohms10 M ohms
	4-20 mA1-5 V with fail-safe Jumper W21-5 V without fail-safe Jumper W2
	0.20 % to 5 % span adjustable. Shipped at approximately 0.5 % span
	Sensitivity
	Less than 0.4 % of full scale
	Hysteresis
	( 0.25 % of span 
	Linearity
	0.2 % span
	Repeatability
	0.25 % of span with +10/–15 % voltage change
	Voltage/ Supply Stability
	Less than ( 0.03 % of span per degree C for 0 °C to 50 °CLess than ( 0.05 % of span per degree C for –30 °C to 85 °C
	Temperature Coefficient
	100 % of span
	Zero Suppression
	Adjustable to smooth input signal
	Input Filter
	5 Vdc
	Maximum Input Voltage
	Two triac switches for raise-or-lower motor operation. 
	Output
	If input signal falls below 2% of span, there are four choices selected by a movable jumper: stop, go full upscale, go full downscale, or go to a selected (adjustable) position.
	Fail-safe operation
	Input is isolated from power
	Isolation 
	7BSpecification – Actuator with Output Board
	Specification – Actuator with Output Board
	Electrical
	0-20 mA
	Feedback signals
	4-20 mA
	1-5 Vdc with 250 ohm resistor
	0-16 Vdc with 800 ohm resistor
	Provides output voltage ratiometric to shaft position and potentiometric to supply voltage (118 Vdc) without a slidewire. Emulates a 100 ohm to 1000 ohm slidewire. 10 mA output maximum.
	Slidewire Emulation
	Output is isolated from power and input signal 
	Isolation
	Current Out — 0-1000 ohms
	Load Requirement
	8BTurnbuckle Linkage Kits (Table V, Option E)
	Turnbuckle Linkage Kits (Table V, Option E)
	These kits are to be used where short lengths are required. These lengths range from 12 inches to 24 inches and refer to the rod end center-to-center distance. All turnbuckle kits include the turnbuckle, load rod end (left-hand thread), connecting rods and locking nuts. The nut and bolt used to connect the rod end to the load are supplied by the Customer. The actuator rod end (right-hand thread), nut and bolt are supplied with the actuator.
	Turnbuckle Linkage Kit
	9BPipe Linkage Kits (Table V, Option E)
	Pipe Linkage Kits (Table V, Option E)
	These kits are used for linkage lengths from 24 to 120 inches. All pipe linkage kits include the mechanical pipe couplings, load rod end (left-hand thread), connecting rods and locking nuts. The Customer must supply a piece of schedule 40 pipe* (Both ends with right-hand NP threads) and a nut and bolt to connect the rod end to the load. The actuator rod end (right-hand thread), nut and bolt are supplied with the actuator.
	Pipe Linkage Kit
	*Pipe length = Overall linkage length minus (-) 17 inches
	10BActuator Crank Arms
	11BProjecting Scale Option (Table V, Option B)
	Projecting Scale Option (Table V, Option B)
	Actuator Crank Arms
	The projecting scale option is available for customers whose actuators are direct coupled or positioned such that it would be impossible to read the standard scale on the actuator. The projecting scale sits above the actuator and can be read at a distance from the front side of the actuator as well as the normal shaft side of the actuator.
	The 10260A Series Actuator comes standard with a 6” crank arm and there is an optional 12” crank arm that is adjustable from 0 to 12”.
	The 10260A Series Actuator crank arm uses a standard ½” rod end to compliment the turnbuckle and pipe linkage kits. The crank arm connects the link rod using a ½” rod end and a hex link rod adapter. For applications which use a link rod, a link rod adapter is available as an option in the MSG.
	Projecting Scale Option
	Standard 6” Crank Arm
	Model Selection Guide
	12BModel Selection Guide
	Reference 62-86-16-17
	Outline and Dimensions of 10261A, -62A, -64A, -66A, -67A –68A and –69A Actuators
	Outline and Dimensions of 10263A and 10265A Actuators
	Warranty/Remedy
	13BWarranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	Overview
	Honeywell’s HercuLine® 10260S Smart actuators incorporate all of the high quality and reliable features of the traditional HercuLine actuators plus the added benefits of a microprocessor-based enhanced electronics unit (EEU). These additional benefits provide: 
	 Faster set-up and commissioning
	 Network capability
	 Health parameter monitoring for proactive maintenance planning. 
	HercuLine 10260S Smart actuators enable operation at maximum process efficiency, minimal downtime, and access to all actuator parameters for real-time business decisions.
	Honeywell’s 10260S actuators are industrial rated and engineered for very precise positioning of dampers and valves. The HercuLine 10260S performs especially well in extremely demanding environments requiring continuous duty, high reliability, and low maintenance. Typical applications are furnace pressure dampers, gas/air valves, windbox dampers, coal mill dampers, and more.
	Actuator Operation
	Microprocessor-based electronics continually monitor the performance, health, and position of the actuator for repeatable positioning and response to demand signal. When instructed to move, the enhanced electronics unit fires the appropriate triac on the motor drive circuit to position the motor. Actuator position sensing is via a non-contact position sensor that is continually monitored by the electronics.
	Spur gears and a single reduction worm/worm gear combine with a synchronous AC induction motor for accurate and repeatable positioning of final control elements.
	The worm/worm gear combination also functions as an anti-backdrive mechanism, capable of holding two times the rated output torque in a back-driving condition.
	Figure 1 HercuLine 10260S Smart Actuator
	Features
	Performance (
	 Accurate Positioning – Motor/gear train provides accurate positioning with almost instantaneous start/stop characteristics.
	 Non-Contact Position Sensing – Non-contacting sensing lowers maintenance costs and improves performance.
	 Duty Cycle – Continuous duty cycle motor. No burn out.
	 Full Travel Speed – Full stroke travel speeds from 10 to 60 seconds (90 degree travel, 60 Hz supply).
	 Torque – High torque capability in small package (10 to 300 lb-ft).
	 High Accuracy – Typically 0.25% of 90° span. 
	 High repeatability – Typically 0.2% of 90° span
	 Characterization – Linear, square root, or user configured 21-point characterization allows tailoring of control for specific applications.
	 Input Filter setting – Four programmable combinations of input filter settings are provided to accommodate various customers’ needs. The combinations are none, spike, low pass, or spike + low pass filter.
	 Deadband – Deadband is programmable between the values of 0.2% to 5% of 90° span.
	Operation ( 
	 Control Signals – 0/4 to 20 mA, 0/1 to 5 Vdc, 0 to 10 Vdc, Digital remote setpoint (RS485 Modbus RTU protocol).
	 Output Signals – 0/4 to 20 mA, 0/1 to 5 Vdc and slidewire emulation.
	 Power Requirements – Low power consumption 120/240 Vac, 50/60 Hz, single phase < 1 Amp.
	 Manual Operation – All 10260S series actuators are supplied with a manual hand wheel to operate the actuator when power is not available.
	 Auto-Manual – electric hand switch with auxiliary contacts indicating an "Out-of-Auto" position is available for local electric control.
	 RS485/Modbus RTU Communication – Simple and easy to use Modbus RTU communication is standard with all 10260S actuators allowing seamless networking of Honeywell control products. 
	 Hart™ Communication – For Hart users, optional HART communications provides access to calibration, configuration, and maintenance data. In addition, the HART communications option is structured to work with the HART Asset Management Features.
	 Auxiliary Outputs – Two types of auxiliary outputs can be specified, SPDT switches or electromechanical relay outputs.  Relay outputs can be programmed to output alarm conditions, provide control of other equipment, or indicate status. 
	 Alarm Functions – Alarms may be assigned to relay outputs or may be accessed through Modbus. Alarms can be triggered from stall, temperature limits, motor cycle count, out of automatic mode, digital input, position, input failure, position sensor failure, power up failure, and more.
	 Local HMI Configuration – An integral keypad and high intensity display is available for non-intrusive local configuration of the actuator (Figure 2).
	 Configuration security – Password protection is provided, allowing users to lock out some, all, or no groups of setup parameters to prevent tampering.
	 Factory Calibration – Factory calibration is stored in non-volatile memory and can be restored via the local HMI at any time.
	 Direction of rotation – Direction of rotation on increasing input signal is programmable.
	 Split range operation – Split range is programmable and infinitely adjustable.
	 Digital Input Override – A digital input is provided and is programmable to provide override of all other input signals as an emergency override of control. The digital input can be programmed to drive the actuator open, closed, remain in-place, or to a user specified position on contact closure.
	 Failsafe – When input signal exceeds high or low range limits (or input signal failure), the actuator can be programmed to drive open, closed, remain in-place, or drive to a user specified position.
	Construction (
	 Enclosure – Rugged, industrial grade enclosure.
	 Low Maintenance – Simple-proven design means high reliability/low maintenance.
	 Output Shaft Hardware – All 10260S series actuators are supplied with an adjustable radius and adjustable position crank arm. Optional 12” crank arm, linkage kits, and direct coupling hardware are available.
	 Limit Switches – Two end-of-travel electric limit switches are supplied as standard equipment with all 10260S series actuators.
	 Warranty – Exceptional warranty 
	 Certification – CSA, UL (Future) CE available.
	Health Monitoring
	A standard feature on all 10260S actuators accumulates information about actuator operation.  The information then can be used to evaluate and determine predicted or scheduled maintenance periods. 
	Parameters monitored are accumulated stall time, exceeded thermal operating rating of the actuator, and number of motor starts in a region of travel, total travel and current actuator travel.
	Non-Contact Position Sensing
	Honeywell 10260S series actuators implement a variable inductance, non-contact position sensor mounted directly to the actuator output shaft providing precision position sensing from 0 to 90 degrees, (Figure 3).  This technology eliminates maintenance items such as wipers, bearings, as well as static friction, hysteresis and electrical noise over a wide range of demanding environmental conditions.
	Slidewire Emulation 
	The Slidewire Emulation Circuit (SEC) emulates the proportional voltage output of a typical slidewire through a high impedance circuit. The voltage output is proportional to the supply voltage and shaft position. A non-contact position sensor is used to determine shaft position in place of the slidewire.
	Local Display and Keypad
	Configuration and set-up is through the local HMI, consisting of a display and keypad interface (Figure 2). A high intensity 10-character LED display and simple push buttons provide quick access for actuator set up and status information. If relay outputs are specified, all configurations can be done through either the local HMI interface or the PC configurator. If mechanical switches are specified, then the user must manually set the auxiliary output.
	Figure 2 Local HMI (Display and Keypad)
	Figure 3 Non-Contact Sensor Assembly
	Set Up/Configuration Parameters
	Configuration parameters are logically grouped and accessed using the local HMI.  Actuator calibration is also accomplished through a simple procedure using the keypad.  By pressing the SETUP button on the HMI, you can step through the set up groups that contain all of the configuration parameters.  The table below summarizes the configuration parameters available within the various set up groups. Full details of all configuration parameters are found in the 10260S Series Smart Actuator Installation, Operation and Maintenance Manual, document number 62-86-25-08
	Set Up Group
	Configuration Parameter Selections/Settings
	SET INPUT( Selects various parameters that define actuator operation.
	IN TYP – Input Actuation Type
	INP HI – Input High Range Value
	INP LO – Input Low Range Value
	FILTYP – Input Filter Type
	LPFILT – Low Pass Filter Time Constant
	Direct – Actuator Rotation
	Dband – Input Deadband 
	FsTYP – Failsafe Type
	FsVAL – Failsafe Value
	CHAR – Input Characterization
	LDCAL – Restore Calibration Type
	SET RELAY( When the actuator is equipped with optional relays, this set up group allows you to set relay action for various actuator operating conditions.  Contact closure can be wired to external annunciators or alarm points to indicate conditions for any of the Relay Types. 
	RTYPnn - Relay Type
	Input RangePosition RangeDeviationUpper or Lower Limit Travel Temperature High or Low Cycle CountMotor StalledManual ModePower Up Test FailureInput Signal FailurePosition Sensor Signal FailureDigital Input Closure
	RnnE – Relay Count Multiplier
	RnnVAL – Relay Value
	Rnn HL – Relay High/Low
	RLYnHY – Relay Hysteresis
	SET CUROUT( Selects the current (or voltage) output range of the actuator.
	CUROUT - Output Signal Range
	4 – 20 mA 0 – 20 Ma
	1 – 5V  0 – 5V
	SW  E
	SET COMM( Actuator can be defined as a master or slave device on a Modbus RTU RS-485 loop.  Operating setpoint can be transmitted to the actuator and operating status can be read when connected to supervisory control systems.
	COMM – Communications Parameters
	ADDRES – Device Address
	BAUD – Baud Rate
	XmtDLY – Response Delay
	DBLBYT – Floating Point Data Format
	SET DIGINP( Selects digital input action upon contact closure.
	DIGINP – Digital Input State
	Endpos – End Position Value
	SET DISPLA( Selects desired decimal places and engineering units for local display.
	DECMAL – Decimal Point Location
	EUNITS – Units Display
	UNITS – Display Units
	CAL INPUT, MTR, CURENT( If needed, calibration of the actuator input, motor position and actuator output can be performed using the local keypad and display.
	SET LOCK( Enables lock out or access to selected set up group parameters and calibration values.
	LOCKID – Set Security Password 
	LOCK – Lock Out
	READ STATUS( Displays failsafe condition and the results of various diagnostics performed during power up.
	FAILSF – Failsafe
	RAMTST – RAM Test Diagnostic
	SEETST – Serial EEPROM Test Diagnostic
	CFGTST – Configuration Test Diagnostic
	CALTST – Calibration Test Diagnostic
	SET DRVINF( Allows access to actuator device information.
	VERSON – Firmware Version
	SPEED – Stroke Speed
	POWER – Power Input Voltage and Line Frequency
	TAG – Tag Name
	MFGDAT – Manufacturing Date
	LREP – Date of Last Repair
	LCAL – Date of Last Field Calibration
	REPTYP – Repair Type
	SET MAINT( Allows access to parameters that monitor operating conditions.
	TEMP – Actuator Temperature
	TEMPHI – High Temperature Limit
	TEMPLO – Low Temperature Limit
	ACSTAL – Accumulated Stall Time
	STARTS – Accumulated Motor Starts
	RLnCNTS – Relay Cycle Counts
	REGNn – Accumulated Motor Starts               (Regions of Motor Travel)
	TOTDEG – Total Degrees of Motor Travel
	MANRST – Reset Maintenance Statistics
	Specifications – General
	Physical
	Weight
	45 lb. (20.4 kg) net
	Enclosure
	Precision-machined Aluminum alloy casting, finished in light gray powder coat epoxy.
	Gear Train
	Alloy steel, high efficiency steel spur gear primary train. Precision ground, self locking/self releasing worm gear final mesh.
	Mechanical Stops
	To prevent over-travel.
	Operating Temperature
	–30 °C to +75 °C (–20 °F to +170 °F)
	Storage Temperature
	–40 °C to +93 °C (–40 °C to +200 °F)
	Relative Humidity
	0 to 99 % R.H. non-condensing over the full operating temperature range.
	Scale
	0 % to 100 % corresponding to full crank arm travel.
	Crank Arm
	Adjustable radii (1-7/16" to a maximum of 5"). Position adjustable through 360° rotation. Optional 12” crank arm adjustable 0 to 12” radii.
	Output Shaft
	1" diameter, 1-1/2" long is standard on 10261S, 10262S, 10264S, 10266S, 10267S, 10268S. 1" diameter, 2" long is standard on 10263S, 10265S and 10269S optional on other models.
	Rotation
	90° degrees between 0 % and 100 % on scale, limited by mechanical stops.
	Direction of Rotation
	Field selectable via HMI. 
	Manual Handwheel
	Provides a means of positioning the actuator in the event of a power failure or set-up.
	Lubrication
	Texaco Starplex 2 EP Grease
	Specifications – General
	Electrical
	Output Torque/Full Travel Stroking Time
	Model #
	10261S 10262S 10264S 10266S 10267S 10268S 10269S 10263S 10265S
	Torque Lb-ft  N-M 
	10 1520 2740 5560 8040 5580 110150 200200 270300 400
	Output Shaft Speed sec/90(@60Hz @50Hz
	10 1220 2440 4860 7220 2440 4860 7240 4860 72
	Mains Supply
	120 Vac single phase, 50 or 60 Hz240 Vac single phase, 50 or 60 Hz
	Motor
	Instant start/stop, non-coasting, non-burnout, continuous duty, permanent magnet, synchronous induction motor. Can be stalled up to 100 hours without damage.
	Motor Current
	= No load = full load = locked rotor
	Model No.
	10261S, 62S, 64S, 66S10263S, 10265S10267S, 68S, 69S
	120 V, 50/60 Hz
	0.4 A (48 VA)1.0 A (120 VA)0.8 A (96 VA)
	240 V, 50/60 Hz 
	0.3 A (72 VA)1.0 A (120 VA)0.3 A (72 VA)
	Fuses (Motor drive)
	Wickmann USA #373-1160-0-41: 1.6 Amp Fast (2)
	Loss of Power
	Stays in place.
	Local Auto/Manual Switch
	Optional – Allows local and automatic operation of the actuator.
	Limit Switches
	Standard – Two SPDT end of travel limits.
	Auxiliary Switches/Relays
	Optional – Up to 4 additional SPDT switches rated (10 A at 125 Vac, 5 A at 250 Vac) or 4 relay outputs, programmable.
	Certifications
	Approvals
	CE Compliance (Optional)
	CSA/UL 
	NEMA 4 
	Torque Settings of Crank Arm Bolts
	Clamp Bolt
	Standard Arm (Part Number 087449) (1-7/16 to 5 in. adjustment): 85 lb-ft.Optional Long Arm (Part Number 154007) (0 to 12 in. adjustment): 85 lb-ft.
	Rod End Bolt
	Standard and long arms: 30-35 lb./ft
	Specifications – Actuator
	Electrical
	Input Signals
	Analog: 0/4 to 20 mA  (With supplied shunt resistor for current range: 250 ohms ±0.1 %  Part Number: 070756)
	0/1 to 5 Vdc 
	0 to 10 Vdc
	Digital: Remote Setpoint via Modbus RTU (RS485)
	Input Impedance
	Input
	0/4 to 20 mA
	0/1 to 5 Vdc
	Input Impedance
	250 ohms
	10 K ohms 
	Input Characterization
	Provides characterization of the input signal. Selections are Linear, Square Root or Custom – Equal %, Quick Opening, User Defined.
	Sensitivity
	0.2 % to 5 % of 90° span, proportional to deadband
	Hysteresis
	Less than 0.4 % of full scale
	Deadband
	0.2 % to 5 % of 90° span, adjustable.  Shipped at 0.5%
	Repeatability
	0.2 % of 90° span
	Voltage/ Supply Stability
	0.25 % of span with +10/–15 % voltage change
	Temperature Coefficient
	Less than ( 0.030 % of span per degree C for 0 °C to 50 °C
	Less than ( 0.05 % of span per degree C for –30 °C to 75 °C
	Zero Suppression
	90% of span.
	Input Filters
	Selectable spike and low pass filters.
	Solid State Motor Control
	Two triac switches for clockwise or counterclockwise motor operation. 
	Failsafe operation
	If input signal exceeds configured input range.  Selectable and adjustable.
	Electrical (Continued)
	Feedback signals
	0 to 20 mA, 4 to 20 mA
	1 to 5 Vdc with 250 ohm resistor, (0 to 16 Vdc with 800 ohm resistor)
	Slidewire Emulation
	Provides output voltage ratiometric to shaft position and potentiometric to supply voltage (1 to 18 Vdc) without a slidewire. Emulates a 100 ohm to 1000 ohm slidewire. 10 mA output maximum.
	Isolation
	Input signal, output signal and power are isolated from each other. 
	Load Requirement (4-20)
	Current Out — 0 to 1000 ohms
	Programmable Functions
	Selectable and configurable operating parameters:
	 Input range
	 Input filtering
	 Input characterization
	 Security
	 Digital Input action
	 Deadband
	 Failsafe on loss of input signal
	 Failsafe on loss of position sensor
	 Direction of rotation
	 Relay closure action
	 Communication parameters
	 Split range operation
	 Output range
	 Alarms
	Turnbuckle Linkage Kits (Table V, Option E)
	These kits are to be used where short lengths are required. These lengths range from 12 inches to 24 inches and refer to the rod end center-to-center distance. All turnbuckle kits include the turnbuckle, load rod end (left-hand thread), connecting rods and locking nuts. The nut and bolt to connect the rod end to the load are supplied by the Customer. The actuator rod end (right-hand thread), nut and bolt are supplied with the actuator. 
	Figure 4 Turnbuckle Linkage Kit
	Pipe Linkage Kits (Table V, Option E)
	These kits are used for linkage lengths from 24 to 120 inches. All pipe linkage kits include the mechanical pipe couplings, load rod end (left-hand thread), connecting rods and locking nuts. The Customer must supply a piece of schedule 40 pipe* (Both ends with right-hand NP threads) and a nut and bolt to connect the rod end to the load. The actuator rod end (right-hand thread), nut and bolt are supplied with the actuator.
	Pipe length = Overall linkage length minus (-) 17 inchesFigure 5 Pipe Linkage Kit
	Actuator Crank Arms
	The 10260S Series Actuator comes standard with a 5-inch crank arm (Figure 6) and there is an optional 12-inch crank arm that is adjustable from 0 to 12 inches. The crank arm uses a standard ½” rod end to compliment the turnbuckle and pipe linkage kits. 
	For applications that use a link rod, a link rod adapter is available as an option in the Model Selection Guide.
	Figure 6 Standard 5” Crank Arm
	Projecting Scale Option (Table V, Option B)
	The projecting scale option is available for customers whose actuators are direct coupled or positioned such that it would be impossible to read the standard scale on the actuator. The projecting scale is attached to the actuator and is readable from a distance from the front side of the actuator as well as the normal shaft side of the actuator.
	Figure 7 Projecting Scale Option Exploded View
	Model Selection Guide
	                     Reference 62-86-16-19
	Outline and Dimensions of 10261S, -62S, -64S, -66S, -67S –68S and –69S Actuators
	Outline and Dimensions of 10263S and 10265S Actuators
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	Overview
	The Honeywell HC900 Hybrid Controller is an advanced loop and logic controller offering a modular design sized to satisfy the control and data management needs of a wide range of process equipment. When combined with the optional 900 Control Station operator Interface that is highly integrated with the controller’s database, configuration and setup time is minimized. This powerful combination together with Honeywell’s performance proven control technology provides users an ideal solution for process control. Open Ethernet connectivity with Modbus TCP Protocol also allows network access using a variety of HMI/SCADA software.
	 HC900 Hybrid Controller Modules 51-52-03-41
	 Hybrid Control Designer Software 51-52-03-43
	 1042 & 559 Operator Interfaces 51-52-03-32.
	Applications
	Pump stations  Furnaces
	Boilers   Kilns
	Water treatment  Autoclaves
	Pilot operations  Extruders
	Fermenters  Reactors
	Utility DAQ  Retorts
	Sterilizers  Crystal GrowingDryers
	Features Summary
	 Non-redundant and Redundant Architectures
	 PID Control with advanced Accutune III auto-tuning
	 Adjustable recipe pool memory lets you allocate memory for recipes, SP Profiles, sequences and schedules to meet your needs.
	 Up to 1920 points with remote I/O
	 Boolean Logic programming. Robust assortment of over 100 algorithms
	 Advanced Floating Point Math Functions. Extensive alarm and event monitoring
	 Up to 960 Isolated, Analog Inputs 
	 Remote I/O Racks with wire or fiber optics for extended distance. 
	 I/O Insert/Remove under power
	 LED on/off indicators on digital I/O
	 Graphic Function Block Configuration – 400, 2000 or 5000 blocks
	 Fast updates – 27 ms logic, 0.5 sec analog 
	 Open 10MB or 10/100MB Ethernet interface using Modbus/TCP. Peer-to-peer communications via Ethernet
	 E-mail alarm/event messaging on priority
	 Ramp/Soak Setpoint Programmers
	 Setpoint Schedulers with multiple outputs
	 Sequencers with 16 Outputs each
	 Modbus read/write parameters assignable to either fixed or custom addresses for access by HMI or supervisory software.
	 Modbus TCP Initiator
	 Gas flow function blocks per American Gas Association specs
	 Calendar block for triggering events
	Non-redundant Architectures
	Single process/single rack
	Single process/ multiple remote I/O Racks
	Multiple processes/multiple racks
	Multiple processes/multiple racks/C70 controller redundant networks
	HC900 Controller
	 The rack based HC900 Controller is available in 3 rack sizes with 4, 8 or 12 I/O slots each to support a wide range of requirements. 
	 Redundant C70R controllers use a separate controller rack for CPUs without local I/O. Two power supplies provide separate CPU power. A redundant controller switch module provides status and performs mode changes.
	CPU Modules
	 The CPU options available for the HC900 Controller include:
	 C30 and C50 for non-redundant applications.
	 C70R for redundant CPU applications and redundant networking. 
	 All HC900 CPU modules are based on the 32-bit NS9750 ARM9 microprocessor. The operating system and configuration files are stored in 4MB flash memory organized as 2,097,152 by 16-bit words. The controller operates out of a battery-backed 16MB mobile SDRAM organized as 4 banks of 1,048,576 by 32-bit words.
	 All HC900 CPU modules offer open Ethernet communications for access by a variety of HMI and SCADA software applications and peer to peer communications for control data exchanges between controllers. The C70 and C70R provide redundant Ethernet ports for high network availability installations.
	 HC900 CPU modules use a dual scan method to handle fast digital scanning and normal analog input scanning in the same integrated control environment. Both scans support a wide range of computational function block algorithms and a user adjustable execution sequence order. 
	 HC900 CPUs use Flash memory for permanent user configuration program storage and battery-backed memory for dynamic data storage allowing for graceful recovery following a power interruption or other discontinuous operations.
	I/O Scanners
	HC900 Remote I/O is processed and communicated to the main CPU module through a remote I/O Scanner module. Two I/O scanner modules are available: a single port model for non-redundant CPU systems and a dual port model for redundant CPU systems. Scanner addressing in multi-rack systems is selectable via DIP switch setting.
	All HC900 I/O Scanner modules are based on the 32-bit NS9750 ARM9 microprocessor. The operating system is stored in flash memory organized as 2,097,152 by 16-bit words. The scanner operates out of a 16MB mobile SDRAM organized as 4 banks of 1,048,576 by 32-bit words.
	Inputs and Outputs - A variety of I/O modules are available for selection in creating a custom control solution. These include:
	 8 point universal analog input modules: Inputs may be mixed on a module and may include multiple thermocouple types, RTDs, ohms, voltage or millivoltage types – all easily assigned using the Hybrid Control Designer configuration tool. High point-to-point isolation simplifies installation and saves the expense of external isolation hardware. 
	 16 point high level analog input module: each point is configurable for V or mA. Point-to-point isolation.
	 4 point isolated analog output module: Supports from 0 to 20mA each.
	 8 point analog output module. Isolated in two groups of 4. Supports 0 to 20mA.
	 16 point analog output module. Isolated in four groups of 4. Supports 0 to 20mA.
	 16 point digital input modules: Contact closure type, DC voltage and AC voltage types.
	 32 point digital input module: DC voltage
	 8 point AC or 16 point DC digital output modules
	 32 point digital output: DC voltage
	 8 point relay output module: four form C type and four forms A type relays.
	 4 channel Pulse/ Frequency/Quadrature I/O module
	See Module Specification sheet 
	51-52-03-41 for details.
	Insert & removal of I/O under power - For ease of maintenance, the HC900 controller supports removing and inserting I/O modules from the card rack without removing power from the controller. Each card is sensed for validity by the controller and auto-configured on insertion.
	I/O Terminal Blocks – 20-screw Terminal Blocks are available with either barrier style or Euro style screw connections. A module label area is provided for field wiring identification. An available 36-screw Euro Terminal block is required for certain high capacity modules. 
	Remote I/O - I/O racks may be remotely mounted from the controller via a dedicated Ethernet 10/100Base-T connection at up to 300 meters (984 feet) between the controller and the most remote rack using two Ethernet switches. Use of fiber optic cable extends distance to 1500 meters.
	Remote Terminal Panels - Optional DIN rail mounted Remote Terminal Panels (RTPs) are available for use with pre-wired cables to reduce installation time and labor expense. RTP types available: analog input, relay output, discrete input, discrete output, analog output. Three cable lengths are also available to match hardware to installation variations. See Module Specification sheet 51-52-03-41 for more details.
	Redundant Power - A second (backup) power module may be added to each HC900 controller rack. An extended rack is available that expands the standard I/O rack to accommodate a second (redundant) power supply and power status module.
	Table 1 CPU Capacities
	Function
	Point per Module
	Max. for C30 CPU
	Max. for C50 CPU
	Max. for C70/C70R CPU
	Analog In
	Universal: 8High level: 16
	Universal: 96High level: 192
	Universal: 480High level: 960
	Universal: 480High level: 960
	Analog Out
	4, 8, 16
	40
	200
	200
	Analog Out 
	(External power)
	8, 16
	192
	960
	960
	Digital In
	16 or 32
	384
	1920
	1920
	Digital Out
	8 AC or 16 DC, 32
	384
	1920
	1920
	Function Blocks
	n/a
	400
	2000
	5000
	Redundant Architectures
	Single process/ Non-redundant network
	Multiple systems/ multiple I/O Racks
	Redundant Architectures
	Redundant Controller
	Two redundant C70R CPUs operate in a separately mounted controller rack, each with an independent power supply.  A Redundant Switch Module (RSM) is located in the rack between the two C70R CPUs.  A key switch on the RSM allows the user to change the operating mode of the Lead CPU. There is no I/O in the controller rack; the CPUs communicate with up to 5 racks of I/O over a 100 base-T Ethernet physical communication link or fiber optic for greater distance.  When more than one I/O rack is used in the system, Ethernet switches are required, one for each Scanner connection.  In operation, all control functions and host communication exchanges are handled by the Lead controller, including configuration and operator changes.  The Lead controller updates the Reserve controller with all the information needed to assume control in the event of a fault condition.
	After power-up of the C70R CPUs, the first available CPU assumes the Lead function. The Lead may be transferred to the Reserve controller by:
	 Failure of the Lead controller,
	 Manually changing a keyed switch located on the Redundant Switch Module, 
	 Input pin on Redundancy Status function block, or
	 Instruction from host communication.
	Redundant Networks for Host communications are provided on the C70R CPU. Both network ports are continuously active on the Lead controller. An OPC server is available from Honeywell to support redundant Ethernet communications and automatically transfer communications.
	The C70R network ports may otherwise be used in non-redundant mode where only one of the communication ports is used.
	Remote I/O - To extend the distance between the CPU rack and the most distant I/O rack to 300m (984 ft.) up to two Ethernet switches may be used in each I/O connection. Distances up to1500m (4920 ft.) are possible with fiber optic cable and two switches.
	Operator Interface – The 900 Control Station operator Interfaces is supported with the C70R CPU. An Ethernet connection is made to a switch connected to the Ethernet port of each CPU. The operator interface communication to the controller follows the Lead controller assignment.
	Status/Diagnostics - An output parameter of the system monitor function block of C70R CPUs provides a digital status of the Reserve controller to allow integration of this information into the control strategy. C70R CPUs also provide diagnostic status on redundancy operation that may be observed using Hybrid Control Designer configuration software. A Redundancy status function block is also available to monitor redundant controller operation. 
	Function Blocks
	A large assortment of analog and digital function blocks are available to solve the most demanding control requirements. Function blocks are grouped by scan rate, fast or normal, and by function, Principal or Standard.
	Function Block Execution - All function blocks operate synchronously with I/O processing. Inputs are measured at the start of every scan and outputs are updated at the end of every scan. Function blocks such as Time Proportioning Outputs (TPO) and Position Proportioning outputs (PPO) require higher output resolution and are updated when the function blocks are executing. Micro-controllers on digital I/O modules can maintain TPO duty cycle operation during failsafe conditions. Micro-controllers on all I/O modules allow outputs to be configured to assume a default state in the event of a fault condition. 
	Normal Scan: Function blocks that execute during the Normal Scan are synchronized to the analog input measurements. The fastest update rate is 500ms. 
	Fast Scan: The fastest update rate for fast scan function blocks in a single controller rack is 27ms. The update rate starts at 53ms when remote racks are used and for redundant systems.
	Principal Function Blocks – These function blocks are supported by dedicated Widget objects in Station Designer software for configuring 900 Control Station operator interfaces. They have Tag names and other attributes to support on-line user interaction. Principal function blocks can be used any number of times in a configuration. Typical Principal function blocks include PID, Set Point Programming, Sequencers, Alternators, Stage, etc.
	Standard Function Blocks – The number of standard function blocks that may be used in a configuration is virtually unlimited. Typical Standard blocks include totalizer, free-form math, average, mass flow, function generator, periodic timers based on real-time, carbon potential, RH, Dew Point, signal selection, comparison, gas flow, real time clock, and many others. These blocks may be configured to create control schemes that precisely address the needs of your process. 
	Digital status outputs are also provided on many of the analog function blocks to facilitate intelligent signal alarming and default operation strategies. Typical logic function blocks include AND, OR, XOR, NOT, Latch, Flip-flop, On/Off Delay and Resettable timers, Counters, Free-form Boolean logic and more. The execution of analog and digital functions is seamlessly integrated into a single control strategy in the controller. 
	Recipes
	Recipes are groups of data defined by the user that are used to make multiple value changes in the controller through a single action. Function block types that accept recipe data and the quantity of recipes stored in the controller are listed in Table 2. Recipes may also include Variables, which are dynamic analog and digital values used as inputs to standard and principal function blocks. Recipes may be loaded through the 900 Control Station operator interface by name or number, or via a dedicated recipe load function block and user configured logic.
	Alarms/Events
	Alarms and events represent changes in digital status that require user notification. The HC900 controller supports an internal alarm annunciation system that may be setup to operate via e-mail to a remote computer (see Communications, E-mail Alarming). Up to 360 alarm points per controller may be grouped in 30 groups of 12.
	Events are digital status changes that cause messages to be presented on the 900 Control Station operator interface. Controller events may prompt e-mail messages, do not require acknowledgement, and are reported and logged in a separate group. Up to 64 event points are supported in a controller.
	Alarms and events are time stamped in the controller to a one second resolution.
	Table 2 Recipe capacities
	Function
	Description
	Content
	Recipe size
	# of recipes stored
	Setpoint Programs
	Profiles
	Ramp/Soak values, times and event actions
	50 Segments
	Configurable
	Setpoint Schedules
	Schedules
	Ramp/Soak values, times and event actions
	50 Segments
	Configurable
	Sequencer
	Sequences
	State sequence, analog values
	64 steps
	Configurable
	Variable
	Recipe Variables
	Analog and digital values
	50 Variables
	Configurable
	Configuration
	Controller configuration is performed using Hybrid Control Designer Configuration software on a PC operating with a Microsoft Windows® operating system. Configuration files may be built independently on the PC and downloaded to the controller in a separate operation. Validation of proper physical I/O to support the configuration is provided along with appropriate warnings. 
	Configuration Back-build - In the event a PC configuration file is lost or misplaced, it can be easily reconstructed using the upload function of the Hybrid Control Designer configuration software. Simply read the configuration from the controller to exactly duplicate the original configuration, including all text descriptions and operator interface display selections. 
	Configuration edit - In the event edits to a controller’s configuration are required after the unit is in operation, an uploaded file may monitored during process operation, edited, and downloaded with the on-line download function of the HC900 Hybrid Control Designer. The software allows configuration changes while in the Run mode, limiting process disturbances.
	Operator Interfaces
	A HC900 controller can support up to three 900 Control Station operator interfaces via Ethernet or Serial communications. The interface is configured with Station designer software using a database import function to simplify setup. See specification sheet 51-52-03-46 for more information on this interface.
	Communications
	Remote I/O Rack Port (C50, C70, C70R) – An Ethernet port is dedicated to supporting remote I/O racks. This 10/100Base-T Connection on the C50 and C70 CPU supports a single direct connected remote rack or up to 4 remote racks when connected through an external Ethernet switch. The C70R CPU supports a single direct connected rack or up to 5 remote racks using external switches.
	User Interface Support – The 900 Control Station interface may be connected via Ethernet or serial communications. Up to three interfaces may be connected to a controller for distances up to 328 feet (100Meters) via Ethernet or 2000 feet (609 meters) between the controller and operator interface. 
	3rd party user Interface support is provided through RS232 and/or RS485 port connections using Modbus/RTU protocol, or Ethernet with Modbus/TCP protocol.
	Ethernet Modbus/TCP Communications – HC900 controllers communicate with their host PC interfaces over an Ethernet 10/100Base-T communication network using the Modbus/TCP protocol, an open protocol interface available for most popular HMI software packages. The C30/C50 support up to 5 host connections while the C70/C70R supports up to 10 host connections concurrently. over an Ethernet network for control supervision and data acquisition. The Hybrid Control Designer software can also address any of the controllers concurrently over Ethernet for configuration monitoring, diagnostic interrogation, upload/ download, or on-line configuration changes. As a result, a HC900 network of controllers and operator interfaces can be partitioned into process segments to assure proper control performance. Each of these process segments, in turn, can be accessed via common HMI software within the plant environment using an Ethernet LAN.
	Ethernet Peer to Peer Communications - Peer data communications between one HC900 controller and up to 32 other HC900 controllers is supported over Ethernet via UDP protocol for process interlocks or data sharing. Both digital and analog data exchange are supported using peer data exchange function blocks, up to 2240 parameters between peer controllers. No specialized software is required. Peer data can be given signal tag references for use in a control or data acquisition strategy. Peer to peer data interchange does not consume one of the host connections.
	Serial Modbus RTU Communications - Serial Modbus RTU communications is available on the RS232 and RS485 (2 wire) ports of the HC900 Controller CPU assembly in a Master or Slave mode. The protocol of these ports is user selectable between ELN protocol for use with HC Designer software and Honeywell operator interfaces, or Serial Modbus to interface with other compatible devices. 
	Modbus RTU Slave - The RS232 and RS485 ports may be configured for simultaneous operation as a Modbus slave port to allow each to communicate with a single Modbus master. 
	The Modbus protocol supports read and write access to a default address map of certain function blocks and parameters. 
	In configurations 4.0 and later, a map of customized addresses, blocks and parameters can be created either by editing the default map or from scratch.
	In the default map (fixed), a 1000 register array is available to allow the user to specify the address locations of specific controller data to optimize controller communications.
	The data in the array may also be accessed in user specified formats (data types) such as analog data in Float 32, unsigned 16, signed 16, unsigned 32, signed 32, and digital data in signed 16 or unsigned 16. The data type selections in the 1000 register array provide compatibility with devices such as 3rd party touch panels. In the custom map, all data formats are adjustable.
	Modbus RTU Master - Either of the ports may be configured as a Modbus RTU master, one per controller. Up to 32 devices may be multi-dropped on the RS485 port. Function blocks are available in the HC900 controller to allow the user to specify read and write operations to up to 32 external Modbus compatible slave devices and up to 1024 data points. 
	Modbus TCP Initiator – The Ethernet ports may be configured as a Modbus TCP initiator. Function blocks are available in the HC900 controller to allow the user to specify read and write operations to compatible slave devices for up to 1024 data points. 
	Profibus – The HC900 can access data from Profibus slave devices using a Modbus-to-Profibus gateway device attached to the serial port of the controller. The gateway device is a Profibus Master on the fieldbus network and a Modbus slave to the HC900. The Profibus data is connected into the control strategy using Modbus function blocks. This application has been validated with a ProLinx 5104-MCM-PDPM gateway (from ProSoft® Technology).
	E-mail Alarms/Events--HC900 alarms or events can be individually configured to send an e-mail alarm (or event) message to e-mail addresses with the assigned alarm priority.
	 Number of e-mail addresses: 3 based on alarm priority
	 From: Controller name (up to 16 characters)
	 Subject: text (up to 32 characters)
	 Content: date and time of alarm/event, alarm/event tag name, alarm/event state
	 Message: 48 character text (for alarms only)
	 Priority Levels: 4 for alarms, 1 for events
	Controller Configuration Access – HC Designer software supports communicating with HC900 controllers using an Ethernet or serial connection using ELN protocol to support direct PC connection for configuration upload, download, debug and maintenance. Modbus RTU protocol is also supported through the serial port interface. Once the HC900 controller has been configured using Hybrid Control Designer Software, on-line configuration changes may be made while maintaining process control. Configurations may also be loaded into the controller via the Ethernet TCP/IP network from a host PC. On-line monitoring for program debug and on-line program edit functions are also supported via the Ethernet port.
	Modem Access – Communications to the HC900 controller may be via an external modem connected to the controller’s RS232 port. HC Designer software supports configuration upload, download and on-line edits via modem. When modem communication is selected, Modbus RTU communication timeouts are extended.
	Vista Supervisory Software – Honeywell’s Windows 2000 version is available when PC-based supervisory control and data acquisition is required. Ethernet network interface to a Vista server is via the controller host Ethernet 100 Base-T port using Modbus/TCP protocol. Client Stations over Ethernet allow multiple user access to an HC900 network. Using the large selection of standard operating display templates in Vista saves development time. When further customization is needed, the full graphic display development environment of Vista may be used to fully animate your process supervisory displays. 
	A batch reporting option is offered in Release 400 which enables batch reports to be created using a standard template. User-entered lot data is supported and up to 50 parameters can be defined for batch logging. The file can be exported in .csv format using a lot number-encoded filename.
	SpecView32 Supervisory Software – SpecView32 software can be used as a supervisory interface for thermal-based applications, offering historical trending, batch reporting, recipe development involving setpoint programs and simplified graphics configuration. 
	HC900 parameters are simply selected from categorized lists for placement on user-configured displays or onto display objects.
	Network connection is via the controller host Ethernet 10/100Base-T port using Modbus/TCP protocol. A variety of Windows operating environments are supported including Windows NT, 2000, XP and Vista. 
	OPC Server – Network communication access to HC900 controllers through third party PC interfaces is simplified with Honeywell’s OPC server software program. This software supports the Modbus/TCP interface to either redundant or non-redundant HC900 controllers. In redundant applications, Honeywell’s OPC Server software supports dual redundant Ethernet connections to both C70R CPUs. Communications to the controller is maintained during a single network failure and/or following the transfer of the Lead function from one CPU to another. Compatible OPC client programs can use the Ethernet connection to the HC900 via Honeywell’s OPC Server for remote supervision, data collection or other supervisory functions.
	Capacity
	The capacity of the HC900 system is determined by the type of CPU selected, the quantity of I/O racks, the quantity’s type of I/O modules, the update rate (scan rate) required, and CPU memory. In most applications, the CPU memory limit has a low probability of limiting capacity. 
	Figure 1 Communication ports
	How many I/O channels?
	Number of I/O is limited only by physical space. Namely, the number of racks, the number of modules per rack, and the number of channels in the modules.
	In general, 
	Maximum I/O channels = (max. number of I/O racks) x (max. number of modules in each rack) x(max. number of channels per module)
	Examples
	Maximum C30 I/O = 1 rack x 12 modules x 32 channels per module = 384 I/O channels
	Maximum C50, C70,C70R I/O = 5 racks x 12 modules per rack x 32 channels per module = 1920 I/O channels
	How many function blocks (loops, programmers, etc.)?
	Fixed limits are not imposed on function block types. Your configuration can probably contain as many of each function block as needed. The limit is reached when either
	a) Dynamic memory is full or
	b) Maximum function block quantity is reached or
	c) Configuration memory is full or
	d) Over 65,535 block configuration parameters or block inputs used (but not Block Outputs).
	These limits are explained below.
	a) Dynamic Memory
	The rule of thumb is
	Max. number of function blocks = Dynamic memory ÷ memory per function block
	The smaller the function block, the more of them can ft in your configuration.
	b) Quantity
	Regardless of memory availability, the total number of all function blocks regardless of type is:
	C30 ≤ 400 function blocks
	C50 ≤ 2000 function blocks
	C70/C70R ≤ 5000 function blocks
	Complex blocks such as PID, Programmer, Scheduler, Sequencer use more memory than simpler blocks like On/Off, Device Control, Auto/Manual Bias. For example, several thousand Auto/Manual Bias blocks would fit in the C30’s memory if not for the quantity limit of 400. Conversely, about 300 Scheduler blocks will consume all the C30’s memory despite the higher quantity limit of 400.
	Scan Time Consideration
	Another consideration when configuring function blocks is scan time and the potential for CPU scan time to become insufficient for the application.
	The scan time of a controller increases in fixed increments. As function block are added to a configuration, the time needed to execute the total configuration is recalculated. If additional time is needed, the scan time will be increased to the next increment in sequence. (See Specification section for scan time increments)
	How many recipes in my pool?
	Unlike with function blocks, there is no quantity limit to recipes. The only limiting factor to recipe pool size is available memory. Whatever memory is unused by the rest of your configuration (that is, function blocks) can be allocated for recipes. As long as memory is available, allocate as many recipes as needed. 
	The rule of thumb is Max. number of recipes = Recipe memory allocation ÷ memory per recipe
	Configuration memory allocation
	The configuration memory comprises one allocation for the function block configuration and one allocation for recipes. 
	In general,
	Total configuration memory = Configuration + Recipe allocation
	Whatever memory has not been allocated to recipes is available for your configuration. By changing the size of the recipe pool allocation you control the amount of memory available for recipes and therefore configuration. Need a small configuration but many recipes? Allocate more recipe space. Need a large configuration but few recipes? Allocate less recipe space.
	Where are usage/capacities presented?
	File Properties in HC Designer displays statistics on usage/availability of:
	 configuration memory (recipes + function block configuration), 
	 dynamic memory (function block configuration only)
	 fast scan time,
	 Normal scan time,
	 Normal CPU% used,
	 Fast CPU% used,
	 each component of a configuration (variables, constants, etc.).
	Controller Data Storage
	The controller may log process data values in the available memory that is not used by the configuration. Up to 250 signal values may be logged in a rotating buffer using three different sample rates with oldest data being replaced with new data after the buffer is full.
	Data is extracted from the controller using HC Historian data harvesting software via Ethernet or Serial connection.
	Specifications
	C30
	C50
	C70
	C70R
	Controller Design
	Modular design with metal rack enclosure, power supply, controller CPU and user selectable I/O module types.  
	Rack Mounting and Installation
	Surface mounting with 4 screws in back of rack. Installation Category II, Pollution Degree 2, IEC 664, UL840 Installation coordination
	Controller I/O support
	4, 8, or 12 I/O slots per Rack
	None (requires remote I/O racks)
	Remote I/O racks
	None
	1 w/o switch, using Ethernet direct cable. Up to 4 with recommended Honeywell switches (part no. 50008930-001).
	1 w/o switch, using Ethernet direct cable. Up to 5 with recommended Honeywell switches (part no. 50008930-001).
	Remote I/O interface type
	None
	Separate Ethernet 100Base-T port on CPU, RJ-45 connection, dedicated communications link
	Remote I/O Distance
	None
	100 m (328 ft.) – Ethernet cable, controller to remote rack or controller to switch. Up to two switches per connection, 300m (984 ft.), maximum distance.
	750m (2460 ft.) – Fiber optic cable, controller to remote rack or controller to switch. Up to two switches per connection, 1500m (4920 ft) maximum distance.
	Fiber Optics Equipment Recommendations
	Ethernet Switch
	Moxa Unmanaged Ethernet Switch model EDS-308-MM-SC with (6) 10/100 Ethernet ports, (2) multi-mode fiber ports with SC Connectors (require 24VDC power)
	Converter
	Moxa Media Converter model IMC-101-M-SC with (1) 10/100BaseT(X) to 100BaseFX multi-mode fiber port with SC connectors (require 24VDC power)
	Fiber Cable
	Multi-mode, Duplex, 62.5/125 with SC connectors on both ends
	Copper Ethernet Cable
	Shielded Cat5 Ethernet
	I/O Capacity
	Combined Analog and Digital
	384
	1920
	Analog Inputs
	192
	960
	Analog Outputs
	40
	48 with heat de-rating
	192 with external power source
	200
	240 with heat de-rating
	960 with external power source
	Rack Size
	4 I/O slot chassis
	5.4”(137mm) H” x 10.5”(266.7mm) W x 6.0” * (151.7 mm) D (rear mounting plate extends height to 6.9” (175.3mm)
	8 I/O slot chassis
	5.4”(137mm) H x 16.5”(419.1mm) W x 6.0” * (151.7mm) D (rear mounting plate extends height to 6.9” (175.3mm)
	8 I/O slot chassis with redundant power support
	5.4”(137mm) H x 20.9”(530.9.1mm) W x 6.0” * (151.7mm) D (rear mounting plate extends height to 6.9” (175.3mm)
	12 I/O slot chassis
	5.4”(137mm) H x 22.5”(571.5mm) W x 6.0” * (151.7mm) D (rear mounting plate extends height to 6.9” (175.3mm)
	12 I/O slot chassis with redundant power support
	5.4”(137mm) H x 26.9”(683.3mm) W x 6.0” * (151.7mm) D (rear mounting plate extends height to 6.9” (175.3mm)
	Redundant CPU rack
	N/A
	* 6.4 (162.6) for 32 DI/DO and 16 AI Modules
	5.4”(137mm) H x 10.3”(261.6mm) W x 6.0,,” * (151.7mm) D  (rear mounting plate extends height to 6.9” (175.3mm)
	I/O Wiring
	Type
	Removable terminal blocks
	Terminal Block Styles
	20 screw: Barrier or Euro-style, tin-plated or gold-plated (for DC connections)
	36 screw: Euro style gold plated (Required with certain higher capacity modules)
	Gauge wires
	20 screw:
	Barrier style – #14 to 26 AWG, solid or strandedEuro-style - #14 to 26 AWG, solid or stranded
	36-screw:
	Euro-style - #12 to 26 AWG, solid or stranded
	Shield terminals
	Optional brackets mounted top/bottom of rack
	Power (P01)
	Voltage
	Universal power, 90 to 264VAC, 47 to 63 Hz
	In Rush Current
	7 Amps peak-to-peak for 150 ms at 240VAC
	Input rating
	130 VA  
	Output rating
	60W
	Fuse
	Internal non-replaceable fuse. User installed external fuse.
	Power (P02)
	Voltage
	Universal power, 90 to 264VAC, 47 to 63 Hz
	In Rush Current
	7 Amps peak-to-peak for 120 ms at 240VAC  
	Input rating
	90 VA
	Output rating
	28W
	Fuse
	Internal non-replaceable fuse. User installed external fuse.
	Power (P24)
	Voltage
	21 to 29VDC
	In Rush Current
	30A for 3ms @29VDC
	Input rating
	72.5W
	Output rating
	60W
	Fuse
	Internal non-replaceable fuse. User installed external fuse.
	Normal Scan Time
	500ms. Each analog input card has its own A/D converter providing parallel processing.
	Fast Scan Time
	53ms for up to~250 fast logic blocks 67ms for up to ~315 fast logic blocks107ms for up to ~400 fast logic blocks
	27ms for up to ~250 fast logic blocks 53ms for up to~500 fast logic blocks  67ms for up to ~780 fast logic blocks107ms for up to ~1040 fast logic blocks 133ms for up to ~1300 fast logic blocks
	27ms for up to ~330 fast logic blocks 53ms for up to~660 fast logic blocks  67ms for up to ~1040 fast logic blocks107ms for up to ~1380 fast logic blocks 133ms for up to ~1700 fast logic blocks
	267ms for up to~3300 fast logic blocks
	53ms for up to~500 fast logic blocks  67ms for up to ~780 fast logic blocks107ms for up to ~1040 fast logic blocks 133ms for up to ~1300 fast logic blocks
	267ms for up to~2500 fast logic blocks
	Detection+Failover Time from Lead to Reserve CPU
	N/A
	Up to 4 analog scan cycles
	Run-Mode Edit Transfer Time
	3 normal scan times (1.5 sec. typical) for all configuration edits not including I/O changes 
	Operating Modes
	Run (No configuration download in this position)
	Run/Program (Download allowed)
	Program (Outputs Off, initialization on download).  
	Offline mode is available via software selection (for AI calibration).
	Specifications
	Features
	C30
	C50
	C70
	C70R
	Maximum user-configurable Function Blocks
	400
	2000
	5000
	Maximum Control Loops
	Quantity based on available memory
	System Blocks (Not user configurable)
	100 (not part of 400, 2000 or 5000), for Alarm Group blocks, System block, Rack Monitor blocks, Communications
	Loop Outputs
	Current, time proportional, position proportional, 3-position step (motor positioning), dual output [heat/cool])
	Control Loop Types
	PID A, PID B, Duplex A, Duplex B, Ratio, Cascade, % Carbon, Dewpoint, Relative Humidity, On-Off, Auto/Manual-Bias
	Auto-tuning
	Accutune III, fuzzy logic overshoot suppression, applicable to all control loops
	Setpoint Programmers
	Ramp Types:  Ramp Rate or Ramp TimeTime Units:  Hours or MinutesSegment Time:  0-99,999.999 hours or minutesProgram Cycles:  Up to 100 or infinite, configurable segment range
	Programmer Events
	Assignable to DO or internal status
	Setpoint Profiles
	50 segments per profile. Number of stored profiles is user-configurable.
	Setpoint Scheduler
	Ramp type:  Ramp time
	Time units:  Hours or minutes
	Segment time:  0.001 to 9999.999 hours or minutes
	Cycles:   Per segment to 999 or infinite
	Auxiliary Scheduler Setpoints 
	Up to 8 setpoints, soak only
	Schedule events
	Up to 16, assignable to DO or internal status
	Setpoint Scheduler Schedules 
	50 segments per schedule. Number of stored schedules is configurable.
	Sequencers
	States: 50
	State text: 12 characters
	Steps: 64
	Time Units: Minutes or Seconds
	Digital Outputs: 16
	Analog Output: 1, configurable value/step
	Step Execution: On Time, Event 1, Event2, or via Advance 
	Next Step: Any step
	Sequences
	Number of stored Sequences is user-configurable
	Recipes (Variables)
	Number of stored Recipes (Variables) is user-configurable
	Recipe Parameters
	Up to 50 analog or digital Variables — (may include profile numbers) 
	Signal Tags (Read only)
	Up to 65,535
	Tag Identification 
	16-character tagname, 16-character descriptor,6-character units of measure (analog only), 6 character on/off state (digital only) 
	Variables (Read/Write)
	Up to 2048 
	Variable Identification
	16-character tagname, 16-character descriptor,6-character units of measure (analog only), 6 character on/off state (digital only)
	Controller Data Storage
	 Data types: Signals, Alarms, Events
	 Maximum signals tags: 250
	 Maximum points per group: 50  
	 Selectable storage rates: 3
	 Storage rate resolution, 10 sec. to 24hr
	 Data Access - via HC Historian PC software, manual upload using Ethernet or Serial communications.
	Specifications
	Communications
	C30
	C50
	C70
	C70R
	Network Communications Ports
	Number of Ethernet 10/100Base-T connections
	1
	1
	2
	2
	Ethernet 10/100Base-T, RJ45 connection
	Supports Modbus/TCP Protocol to PC supervisory and data acquisition software packages, OPC server, Modbus/TCP Initiator, Peer to Peer, and Hybrid Control Designer configuration software
	Supports redundant Modbus/TCP Protocol to PC supervisory and data acquisition software packages, OPC server, Modbus/TCP Initiator (non-redundant), Peer to Peer, and Hybrid Control Designer configuration software
	Max. number of concurrent Ethernet host connections
	Up to 5 (peer data exchange does not consume a host connection)
	Up to 10 shared between two ports (peer data exchange does not consume a host connection).
	RS-232 Ports
	Ports per controller
	Two, user selectable between RS 232 and RS-485 with Modbus RTU or Honeywell protocol.  3-Plug connectors supplied.  
	Baud rates
	1200, 2400, 4800, 9600, 19.2K, 38.4K, 57.6 K, 115.2K configured by Hybrid Control Designer software or OI.
	Modem
	For remote connection to Hybrid Control Designer software, requires external modem at controller, 1200 baud to 57.6KB
	RS-485 Ports
	Ports per controller
	Two, user selectable between RS-485 and RS-232 (connector supplied), Honeywell or Modbus RTU protocol.  Only one port for the 559 operator interface support.  
	Cable type
	2-wire plus shield, Belden 9271 or equivalent
	1042, 559 Distance from controller
	2000 ft. (600 m.)
	1042, 559 Power to OI
	24VDC, user-provided at OI
	Unit addresses
	1 to 247
	RS-232, RS-485 Ports
	Parity (user selectable)
	Odd, even, none
	Stop bits (user selectable)
	1 or 2
	Speed (user selectable)
	1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
	Double Register Format  for Modbus RTU Slave and Master data (User selectable)
	Selectable byte order
	RS-232, RS-485 Modbus, Slave Operation
	Number of ports per controller
	Up to two
	Masters per port
	One
	Principal Function Block Address Range
	User selectable starting address range for registers assigned to each principal block type.
	RS-232, RS-485 Modbus Master Operation
	Number of ports per controller
	One (RS232 or RS485)
	Function Block Types
	Slave – 4 read and 4 write data points 
	Read (Slave extension block ) up to 16 parameters
	Write (Slave extension) up to 8 parameters
	(No limit on the number of Read and Write extension blocks per Slave block up to the maximum 1024 parameters per controller.) 
	Slave devices per controller
	Up to 32
	Number of read/write Modbus Parameters 
	Up to 1024 max. per controller
	Double Register Format
	Selectable per device
	Speed
	1 second fastest – load dependent
	Modbus Master AdvancedApplicationSpeed
	Recommended for use with gateway devicesAs fast as 500ms
	Ethernet Modbus/TCP Initiator Operation
	Number of ports per controller
	One (Models C30 and C50)  - Two (Models C70 and C70R) RS232 or RS485
	Function Block Types
	Slave – 4 read and 4 write data points 
	Read (Slave extension block ) up to 16 parameters
	Write (Slave extension) up to 8 parameters
	(No limit on the number of Read and Write extension blocks per Slave block up to the maximum 1024 parameters per controller.) 
	Slave devices per controller
	Up to 32
	Number of read/write Modbus Parameters 
	Up to 1024 max. per controller
	Double Register Format
	Selectable per device
	Speed
	1 second fastest – load dependent
	Peer-to-peer
	10/100Base-T via Network port
	Supports UDP protocol and Peer Data Exchange function blocks for peer data exchange
	No. of Peers/Controller
	32
	Update rate
	500 ms to 5 sec., selectable
	Peer Data
	Digital and Analog Signal Tags, Variables - up to 2240 parameters
	Ethernet
	Ethernet Network Connection
	10/100 Base-T, RJ-45 
	Host Network Protocol
	Modbus/TCP
	Maximum distances per Ethernet specifications
	Controller rack to I/O Rack
	Ethernet CAT5 cable with RJ-45 connectors
	Fiber Optic cable with switch
	Fiber Optic cable with switch and repeater
	100m /328 ft
	750m
	1500m
	Controller to Ethernet Switch
	Ethernet CAT5 cable with RJ-45 connectors
	100m /328 ft
	Ethernet Switch to I/O Rack
	Ethernet CAT5 cable with RJ-45 connectors
	100m /328 ft
	Controller to Network Switch
	Ethernet CAT5 cable with RJ-45 connectors
	100m /328 ft
	Network Switch to PC
	Ethernet CAT5 cable with RJ-45 connectors
	100m /328 ft
	Controller to 1042 Operator Interface
	Shielded, Twisted pair
	610m /2000 ft
	Approvals
	CE Conformity
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed. EN61326: Electrical Equipment For Measurement, Control and Laboratory use. EMC requirements.
	ATEX
	The apparatus fulfills the requirements for Group II, Category 3 equipment in accordance with Directive 94/9/EC.
	ABS Type Approval
	Certificate of Design Assessment - No. 06-HS186538-PDACertificate of Manufacturing Assessment - No. 06-BA766694-X
	General Purpose Safety
	Compliant with EN61010-1, UL, UL 61010C-1, CSA C22.2 No. 1010-1
	Hazardous (Classified) Location Safety
	FM Class I, Div. 2, Groups A, B, C, D
	CSA Class I, Div. 2 Groups A, B, C, D
	Class 1, Zone 2, IIC
	Module Temperature Classifications
	Module Type
	“T” Rating
	Module Type
	“T”Rating
	Redundant CPU Rack
	T6 *
	Scanner 2 Port
	T6 *
	Redundant PS Ext.  Rack
	T6 *
	Analog Input (8 chan)
	T6 *
	8 Slot Redundant PS Ext.  Rack
	T6 *
	Analog Input (16 chan)
	T6 *
	12 Slot Redundant PS Ext.  Rack
	T6 *
	Analog Output  (4 chan)
	T4 *
	4 I/O Slot Rack
	T6 *
	Analog Output  (8 chan)
	T4  *
	Analog Output (16 chan)
	T3C *
	8 I/O Slot Rack
	T6 *
	Digital Input, Contact type (16 chan)
	T5 *
	12 I/O Slot Rack
	T6 *
	Digital Input, 24 Vdc (16 chan)
	T4 *
	Power Supply (P01)
	T4
	Digital Input, 120/240 Vac (8 chan)
	T3C@ Ta= 60 deg. C
	T4 @ Ta = 40 deg. C
	Power Supply (P02)
	T4
	Digital Input Vdc (32 chan)
	T5 *
	Power Supply (P24)
	T4 *
	Digital Output, Relay type (8 chan)
	T5
	Power Status Module (PSM)
	T6 *
	Digital Output, 24 Vdc, (16 chan)
	T4 *
	C30/C50/C70/C70R CPU
	T5 *
	Digital Output, 120/240 Vac (8 chan)
	T4
	Redundancy Switch Module (RSM)
	T6 *
	Digital Output Vdc (32 chan)
	T6 *
	Scanner 1 Port
	T6 *
	Pulse/Frequency/Quadrature (4 chan)
	T5 *
	* Modules included in the ATEX declaration.
	Specifications
	Environmental Conditions
	Ambient Temperature
	Reference
	Rated
	Extreme
	Transportation & Storage
	F
	C
	77+/-5
	25+/-3
	32 to 140
	0 to 60
	32 to 140
	0 to 60
	-40 to 158
	-40 to 70
	Ambient Relative Humidity
	*45 % to 55 % RHnon-condensing
	*10% to 90 % RHnon-condensing
	*5 % to 90 % RHnon- condensing
	*5 % to 95 % RHnon-condensing
	MechanicalAccelerationDuration
	0 g0 ms
	1 g 30 ms 
	1 g 30 ms 
	Not rated
	Vibration
	0 Hz
	0 g 
	0 Hz to 14 Hz—amplitude 2.5 mm (peak-to-peak)
	14 Hz to 250 Hz—acceleration 1 g 
	0 Hz to 14 Hz—amplitude 2.5 mm (peak-to-peak)
	14 Hz to 250 Hz—acceleration 1 g
	* Applies up to 40C
	Dimensions
	Figure 2 HC900 Hybrid Controller Dimensions
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	Overview 
	The Honeywell HC900 Hybrid Controller is an advanced loop and logic controller offering a modular design sized to satisfy the control and data acquisition needs of a wide range of process equipment. 
	I/O Modules
	The following I/O modules are available to create a custom control solution.
	 8 point universal analog input modules: Inputs may be mixed on a module and may include multiple thermocouple types, RTDs, ohms, voltage or millivoltage types – all easily assigned using the Hybrid Control Designer configuration tool. High point-to-point isolation simplifies installation and saves the expense of external isolation hardware. (p. 5)
	 16 point high level analog input module: each point is configurable for V or mA. Point-to-point isolation. (p. 9)
	 4 point isolated analog output module. Supports from 0 to 20mA each. (p. 11)
	 8 point analog output, isolated in 2 groups of 4 points. Supports from 0 to 20mA each (p 12)
	 16 point analog output, isolated in 4 groups of 4 points. Supports from 0 to 20mA each (p 13)
	 16 point digital input modules: Contact closure type, DC Voltage and AC/DC voltage types. (p. 14)
	 32 point digital input module: DC voltage. (p. 18)
	 8 point AC or 16 point DC digital output modules (sinking type). (p. 19)
	 32 point digital output: DC voltage (sourcing type) (p. 21)
	 8 point relay output module: four form C type and four form A type relays. (p. 22)
	 4 channel Pulse/Frequency/Quadrature I/O module (p. 23)
	Insert and Removal of I/O under Power
	For ease of maintenance, the HC900 controller supports removing and inserting I/O modules from the module rack without removing power from the controller. Each module is sensed for validity by the controller and auto-configured on insertion.
	Other Modules
	In addition to I/O, the following modules are available.
	 Scanner module, single port (p. 26)
	 Scanner 2 Module, dual port (p. 27)
	 Universal AC Power Supply, 60W (p. 3)
	 Universal AC Power Supply 28W (p. 3)
	 Power Supply 24VDC, 60W (p. 3)
	 Redundant Switch Module (p. 28)
	 Power Status Module (p. 28)
	Failsafe
	All HC900 I/O modules support a user specified failsafe value (analog) or state (digital) that the module outputs or inputs will assume if communication between the controller and the module is interrupted. Output modules are also disabled if the controller fails to start. Module diagnostics are not initiated if the control strategy does not call for the inputs or outputs on the modules to execute.
	Remote Terminal Panels
	Optional DIN rail mounted Remote Terminal Panels (RTPs) are available for use with pre-wired cables to reduce installation time and labor expense. Three types of RTPs are available: analog inputs relay outputs and other I/O modules. Three cable lengths are also available to match hardware to installation variations. Analog inputs RTPs include transmitter shunt resistors and transmitter power terminals with individual circuit fuses. 
	The RTP panels also switch field power to allow module removal and installation under controller power. See page 28.
	Terminal Blocks
	20-screw Barrier style and Euro style terminal blocks are available for use with all HC900 I/O Modules. Red terminal blocks are used for high voltage connections for added safety while black terminal blocks are used for low voltage connections. A 36-terminal low voltage Euro style block is available with certain module types. See page 25.
	Specifications for modules
	I/O Module Attributes 
	Remove & Insert under power
	Standard. Modules are automatically sensed and configured on insertion. Field power shall be disconnected before removing field terminal blocks.
	LED status indicators
	Via light pipes at front of module for each digital I/O point – green indicates ON, logic side
	LED diagnostic indicator
	Via light pipe, one per module, tri-color to represent status, Green = OK, Red = Fault (# of flashes indicates fault), Amber = Override (Force)
	I/O Labels
	Color-coded, on module door, removable, with write-on area to label I/O
	Processor
	Micro-controller per module for parallel processing
	Terminal Boards
	20 screw: Barrier or Euro style, tin-plated or gold-plated (for DC connections)36 screw: Euro style gold plated (Req’d with certain higher capacity modules)
	Keying
	Hardware keying matches module to connector
	I/O module Compliance
	CE Conformity
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive (evaluated to EN61010-1)89/336/EEC, the EMC Directive (evaluated to EN61326). Conformity of this product with any other European Council Directive(s) shall not be assumed.
	General Purpose Safety
	Compliant with EN61010-1, UL61010C-1, CSA C22.2 No. 1010-1
	Hazardous (Classified) Location Safety
	FM Class 1, Div. 2, Groups A, B, C, D 
	Class 1, Zone 2, IIC
	Module Type
	Temperature Classification
	Controller (C30, C50, C70, C70R)
	T5
	Power Supply (P01, P02, P24)
	T4
	Power Status
	T6
	Scanner (1 or 2 Port)
	T6
	Redundant Switch
	T6
	Analog Input (Universal 8 channel)
	T6
	Analog Input (High Level 16 channel)
	T6
	Analog Output (4 Channel)
	T4
	Analog Output (8 channel)
	T4
	Analog Output (16 channel)
	TC3
	Digital Input, Contact type (16 Channel)
	T5
	Digital Input, 24 Vdc (16 channel)
	T4
	Digital Input, 120/240 Vac (16 channel)
	T3C@ Ta = 60 deg. CT4 @ Ta = 40 deg. C
	Specifications (continued)
	Digital Input, 120/240 Vac (16 channel 125 Vdc)
	T3C@ Ta = 60 deg. CT4 @ Ta = 40 deg. C
	Digital Input Vdc (32 channel)
	T5
	Digital Output, Relay type (8 channel)
	T5
	Digital Output, 24 Vdc, (16 channel)
	T4
	Digital Output, 120/240 Vac (8 channel)
	T4
	Digital Output Vdc (32 channel)
	T6
	Pulse/Frequency/Quadrature (4 channel)
	T5
	Power Supply
	P01 Power Supply (900P01-xxxx )
	The P01 power supply provides 5VDC and 24VDC to satisfy the power requirements of a single controller with I/O, a Remote I/O rack, or a redundant controller rack. The 60 watt capacity requires minimal de-rating of the available HC900 I/O modules. See Module Specifications starting on page 6. A tool-secured door covers the high voltage connections; test jacks behind the door allow for quick verification of proper operation.An internal non-replaceable fuse limits supply current under certain fault conditions.
	P02 Power Supply (900P02-xxxx)
	The P02 power supply provides 5VDC and 24VDC to satisfy the power requirements of a single controller with I/O, a Remote I/O rack or a Redundant C70R CPU. The 28 watt capacity provides a cost-effective solution for smaller I/O configurations. A tool-secured door covers the high voltage connections. An internal non-replaceable fuse limits supply current under certain fault conditions. 
	P24 Power Supply (900P24-xxxx)
	The P24 power supply provides 5VDC and 24VDC to satisfy the power requirements of a single controller with I/O, a Remote I/O rack or a Redundant C70R CPU. The 60 watt capacity requires minimal de-rating of the available HC900 I/O modules. A tool-secured door covers the voltage connections. An internal non-replaceable fuse limits supply current under certain fault conditions. 
	P01 Power Supply (900P01- xxxx )
	P02 Power Supply (900P02-xxxx)
	P24 Power Supply (900P24-xxxx)
	Wiring
	Screw type terminals, Wire gauge #12-22 AWG
	Screw type terminals, Wire gauge #12-22 AWG
	Screw type terminals, Wire gauge #12-22 AWG
	Operating Voltage
	Universal Power, 90-264VAC, 47-63 Hz
	Universal Power, 90-264VAC, 47-63 Hz
	21-29VDC
	Input Rating
	130VA
	90VA
	72.5W
	Output Rating
	60W
	28W
	60W
	In Rush Current
	7 Amps peak-to-peak for 150 ms at 240 VAC
	7 Amps peak-to-peak for 120 ms at 240 VAC
	In-rush current: 30A for 3ms @29VDC
	Fuse
	Internal, non-replaceable
	Internal, non-replaceable
	Internal, non-replaceable
	Test jacks
	5 volt, 24 Volt
	None
	None
	See next page for how to choose an AC power supply.
	How to choose an AC Power Supply
	A
	B
	C
	D
	E
	Module type
	Enter Quantity
	Max Current @ 5 V
	Max Current @ 24 V
	Calculate 5V current( D = A * B )
	Calculate 24V current( E = A * C )
	Controller (C30)
	(                )
	820 mA
	0 mA
	(                            )
	(             0              )
	Controller (C50)
	(                )
	930 mA
	0 mA
	(                            )
	(             0              )
	Controller (C70)
	(                )
	1150 mA
	0 mA
	(                            )
	(             0              )
	Controller (C70R)
	(                )
	1500 mA
	0 mA
	(                            )
	(             0              )
	Scanner 1 Port
	(                )
	670 mA
	0 mA
	(                            )
	(             0              )
	Scanner 2 Port
	(                )
	770 mA
	0 mA
	(                            )
	(             0              )
	Power Status Module (PSM)
	(                )
	22 mA
	0 mA
	(                            )
	(             0              )
	Analog Input (8 pts)
	(                )
	40 mA
	25 mA
	(                            )
	(                             )
	Analog Input (16 pts)
	(                )
	75 mA
	50 mA
	(                            )
	(                             )
	Analog Output (4 pts)*
	(                )
	40 mA
	200 mA
	(                            )
	(                             )
	Analog Output (8 pts)***
	(                )
	225 mA
	350 mA
	(                            )
	(                             )
	Analog Output (16 pts)***
	(                )
	350 mA
	700 mA
	(                            )
	(                             )
	AC Digital Input (16 pts)
	(                )
	130 mA
	0 mA
	(                            )
	(             0              )
	DC Digital Input (16 pts)
	(                )
	130 mA
	0 mA
	(                            )
	(             0              )
	AC/DC Digital Input (16 pts)
	(                )
	130 mA
	0 mA
	(                            )
	(             0              )
	Contact Input (16 pts)
	(                )
	130 mA
	40 mA
	(                            )
	(                             )
	DC Digital Input (32 pts)
	(                )
	215 mA
	0 mA
	(                            )
	(             0              )
	AC Digital Output (8 pts)
	(                )
	220 mA
	0 mA
	(                            )
	(             0              )
	DC Digital Output (16 pts)
	(                )
	340 mA
	0 mA
	(                            )
	(             0              )
	DC Digital Output (32 pts)
	(                )
	235 mA
	0 mA
	(                            )
	(             0              )
	Relay Output (8 pts)
	(                )
	110 mA
	100 mA
	(                            )
	(                             )
	Pulse/Frequency/Quadrature**
	(                )
	110 mA
	250 mA
	(                            )
	(                             )
	*Limit 10 Analog Output modules per I/O rack.
	** Limit 4 PFQ modules per I/O rack.
	*** Limit 2 16-pt. modules per rack.  Limit 5 8-pt. modules per rack with internal power supply.  Use 0 mA for 24V value when using an external 24V supply.
	Total mA @ 5V = 
	(                            )
	Total mA @ 24V= 
	(                             )
	Complete columns A, D and E above.
	If the answers to 1 and 2 are YES, go to 4. If the answer to 1 or 2 is NO, use power supply 900P01-0001.
	Multiply 5V total by 5.1.     (  )
	Multiply 24V total by 24.5.    ( )
	Sum results of 4 and 5.     ( )
	Divide results of 6 by 1000    ( )
	If the answer to 8 is Yes, use power supply 900P02-0001
	If the answer to 8 is No, use power supply 900P01-0001
	Analog Input Module (900A01-xxxx)
	The Universal Analog Input module supports up to 8 user-configurable inputs on a per point basis for thermocouple, RTD, Resistance, V, mV, mA or slidewire. Point-to-point isolation and back-plane isolation are provided.  Modules perform analog to digital conversion in synchronization with CPU control execution, eliminating data interchange latency. All analog input modules are processed in parallel, eliminating scan time increases as modules are added. 
	A tri-color status LED on the module indicates when the modules are being scanned, when input channels are forced and when module diagnostics exist. A user-selectable failsafe value is supported on a per channel basis. A warning signal is provided for thermocouple inputs to indicate maintenance is needed prior to a sensor failure. A sensor failure signal is also provided. 
	Table 1 - Analog Input Specifications
	Inputs per module
	8 (isolated)
	Input types
	mV, V, T/C, RTD, ohms, mA, slidewire assigned to any channel
	Signal Source
	See Table 2 on page 7 for range types.Thermocouple with cold junction compensation
	RTD , PT100 3 wire, 40 ohms balanced maximum 
	Thermocouples: 100 Ohms/Leg
	100 (except Low), 500 & 1000 RTD: 100 Ohms/Leg
	100 YIS: 100 Ohms/Leg
	100-Low RTD & 10 ohm Cu: 10 Ohms/Leg
	Slidewire 100 to 6,500 Ohms: 10% of total res./leg
	Input Impedance
	10 megohms for T/C and mV inputs; >1 megohm for volts and 250 ohms for mA inputs
	Input Isolation
	400 VDC point to point, solid state switching; 1K VDC to logic RTDs are isolated in pairs (IRTD is common to two inputs)
	Noise Rejection
	Series Mode >60dB.  Common Mode >130dB at 120VAC.  
	Burnout
	T/C, mV, V (except for following ranges) configurable to upscale, downscale, defined value, or none.
	Volt: –500 mV to 500 mV; –1 V to 1 V; –2 V to 2 V; –5 V to 5 V; 0 V to 10 V; –10 V to 10 V; inherent to zero volt 
	RTD: Inherent upscale  mA: Inherent downscale 
	Over-range limit
	+/- 10% for linear ranges (volts). +/-1% for non-linear ranges (T/C, RTD).
	Cont’d
	Analog Input Module (900A01-xxxx) (cont’d)
	Table 1 - Analog Input Specifications (cont’d)
	T/C Break Detection
	Via current pulse 
	Faulty thermocouple detection
	If greater than 100 ohms, a warning status is provided as an output for the AI block
	Accuracy
	Factory configured accuracy = ± 0.1 % of range (± 0.2 % of range for 0V to 10V and 10V to 10V)Cold junction accuracy = ± 0.7 °C  Field calibration accuracy = ± 0.05 % of range
	Temp. Effect on Accuracy
	( 0.01% of full scale per degree Celsius maximum
	A/D Converter
	One per module
	A/D Resolution
	15 Bits
	Reference Junction Sensing
	Via 2 RTDs at top/bottom of module
	Update rate
	500ms (Analog to Digital Converter per module) 
	Long term Stability
	0.1% per year
	Calibration
	Data is stored in non-volatile memoryRedundant Factory CalibrationIndividual Channel Field Calibration
	Diagnostics
	Monitoring of Factory Calibration, Field Calibration, 24 VDC supply, and configuration.
	Channel Configuration Data
	Stored in non-volatile memory.
	Power supply loading
	5V; 40mA max
	24V; 25mA max
	Table 2 – Analog Input Reference Accuracy
	Input Type
	Range 
	Reference Accuracy
	(F
	(C
	(F
	(C
	B T/C
	0 to 105
	-18 to 41
	NA
	NA
	105 to 150
	41 to 66
	55.0
	30.6
	150 to 500
	66 to 260
	30.0
	16.7
	500 to 1000
	260 to 538
	8.0
	4.5
	1000 to 3300
	538 to 1815
	4.0
	2.3
	E T/C
	-454 to -202
	-270 to -130
	25.0
	14.0
	-202 to 1832
	-130 to 1000
	2.3
	1.3
	E (low) T/C
	-200 to 1100
	-129 to 593
	2.0
	1.2
	J T/C
	0 to 1600
	-18 to 871
	1.2
	0.6
	Cont’d
	Analog Input Module (900A01-xxxx) (cont’d)
	Table 2 – Analog Input Reference Accuracy (cont’d)
	Input Type
	Range 
	Reference Accuracy
	(F
	(C
	(F
	(C
	J (low) T/C
	20 to 770
	-7 to 410
	1.0
	0.5
	J T/C
	-292 to 32
	-180 to 0
	1.0
	0.5
	K T/C
	0 to 2400
	-18 to 1316
	2.0
	1.2
	K (low) T/C
	-20 to 1000
	-29 to 538
	1.6
	0.8
	K T/C (mid)**
	0 to 1800
	-18 to 982
	1.8
	1.0 
	K T/C
	32 to 2192
	0 to 1200
	2.0
	1.2
	Ni-NiMo (NNM68)
	32 to 500
	0 to 260
	2.0
	1.2
	500 to 2500
	260 to 1371
	1.5
	0.8
	Ni-NiMo (low) 
	32 to 1260
	0 to 682
	1.3
	0.7
	NiMo-NiCo (NM90)
	32 to 500
	0 to 260
	2.0
	1.2
	500 to 2500
	260 to 1371
	1.5
	0.7
	NiMo-NiCo (low)
	32 to 1260
	0 to 682
	1.3
	0.7
	N T/C
	0 to 2372
	-18 to 1300
	2.0
	1.2
	N T/C
	0 to 1472
	-18 to 800
	1.4
	0.9
	N T/C
	32 to 2192
	0 to 1200
	2.0
	1.2
	R T/C
	0 to 500
	-18 to 260
	5.0
	2.8
	500 to 3100
	260 to 1704
	2.2
	1.2
	S T/C
	0 to 500
	-18 to 260
	4.5
	2.5
	500 to 3100
	260 to 1704
	2.2
	1.2
	T T/C
	-300 to 700
	-184 to 371
	4.0
	2.3
	-100 to 700
	-73 to 371
	2.0
	1.2
	T (low) T/C
	-200 to 500
	-129 to 260
	1.0
	0.5
	W_ W26
	-4 to 600600 to 36003600 to 4200
	-20 to 2320316 to 19821982 to 2316
	27.0 4.0 4.2
	15.02.32.4
	W5 W26 T/C *
	0 to 600
	-18 to 316
	3.5
	2.0
	600 to 3600
	316 to 1982
	3.0
	1.7
	3600 to 4200
	1982 to 2316
	3.5
	2.0
	W5 W26 (low) T/C*
	0 to 2240
	-18 to 1227
	2.5
	1.4
	*W5W26 is also known as type “C” Thermocouple.
	** Type K thermocouple (mid-range) has a working range from 75 to 1800 degF, 25 to 982 degC. Input measurements below 75F or 25C may cause the input to default to the programmed failsafe value. Use type K low or full ranges if measurements are required outside the mid- working range.
	Platinel
	-94 to 1382
	-70 to 750
	3.0
	1.7
	Platinel (low)
	32 to 2516
	0 to 1380
	1.5
	0.8
	100 Pt. (high) RTD***
	–300 to 1500
	–184 to 816
	1.8
	1.0
	100 Pt. (mid) RTD***
	-300 to 1200 
	-184 to 649
	1.4
	0.8
	100 Pt. (low) RTD***
	-300 to 600
	-184 to 316
	0.9
	0.5
	500 Pt. RTD***
	-300 to 1200
	-184 to 649
	0.9
	0.5
	1000 Pt RTD
	-40 to 500
	-40 to 260
	0.8
	0.4 
	*** Conforms to IEC751
	100 JIS
	-328 to 932
	-200 to 500
	1.3 
	0.7 
	100 JIS (low)
	0 to 212
	-18 to 100
	0.5
	0.3 
	Cu10
	-4 to 482
	-20 to 250
	 2.0
	 1.0
	YSI405
	50 to 100
	10 to 37.8
	0.05
	 0.03
	Cont’d
	Analog Input Module (900A01-xxxx) (cont’d)
	Table 2 - Analog Input Reference Accuracy (cont’d)
	Input Type
	Range
	Reference Accuracy
	Ohms, 200
	0 to 200
	 +/- 0.4 ohms
	Ohms, 500
	0 to 500
	 +/- 1.0 ohms
	Ohms, 1000
	0 to 1000
	 +/- 2.0 ohms
	Ohms, 2000
	0 to 2000
	 +/- 4.0 ohms
	Ohms, 4000
	0 to 4000
	 +/- 8.0 ohms
	Milliamperes
	4 to 20 mAdc
	( 0.2% F.S. (mA)****
	0 to 20 mAdc
	( 0.2% F.S. (mA)****
	****Tolerances for these input types include that of the external Dropping Resistors.
	Millivolts
	0 to 10 mVDC
	( 0.17% F.S. (mV)
	0 to 50 mVDC
	( 0.1% F.S. (mV)
	 0 to 100 mVDC
	( 0.1% F.S. (mV)
	-10 to 10 mVDC
	( 0.2% F.S. (mV)
	-50 to 50 mVDC
	( 0.1% F.S. (mV)
	-100 to 100 mVDC
	( 0.1% F.S. (mV)
	-500 to 500 mVDC
	( 0.1% F.S. (mV)
	Volts
	1 to 5 VDC
	( 0.1% F.S. (mV)
	0 to 1 VDC
	( 0.1% F.S. (mV)
	0 to 2 VDC
	( 0.1% F.S. (mV)
	0 to 5 VDC
	( 0.1% F.S. (mV)
	0 to 10 VDC
	( 0.2% F.S. (mV)
	-1 to 1 VDC
	( 0.1% F.S. (mV)
	-2 to 2 VDC
	( 0.1% F.S. (mV)
	-5 to 5 VDC
	( 0.1% F.S. (mV)
	-10 to 10 VDC
	( 0.2% F.S. (mV)
	Slidewire
	≤ 250 ohms
	250 to 1250 ohms
	1250 to 4000 ohms
	4000 to 6500 ohms
	Carbon
	0 to 1250 mVDC
	( 0.1% F.S. (mV)
	Oxygen
	-30 to 510 mVDC
	( 0.1% F.S. (mV)
	Calibration standards are based on ITS-90; except Ni-NiMo is based on IPTS-68.
	High Level Analog Input Module (900A16-xxxx)
	The High Level Analog Input module supports up to 16 user-configurable inputs on a per point basis for Voltage or current. Point-to-point isolation and back-plane isolation are provided. Modules perform analog to digital conversion in synchronization with CPU control execution, eliminating data interchange latency. All analog input modules are processed in parallel, eliminating scan time increases as modules are added. 
	A tri-color status LED on the module indicates when the modules are being scanned, when input channels are forced and when module diagnostics exist. A user-selectable failsafe value is supported on a per channel basis. The module supports field calibration. Each of the inputs has its own integrated 250-ohm shunt resistor which is activated through DIP switches. Requires Low Voltage Euro style 36-terminal terminal block.
	High Level Analog Input Module (900-A16-xxxx) (cont’d)
	Table 3 - High Level Analog Input Specifications
	Inputs per module
	16(isolated)
	Input types
	V, mA
	Signal Source
	See Table 4 on next page for range types.
	Input Impedance
	>1 mega ohm for volts and 250 ohms for mA inputs
	Input Isolation
	400 VDC point to point, solid state switching; 1K VDC to logic 
	Noise Rejection
	Series Mode >31dBCommon Mode >90dB at 120VAC
	Over-range limit
	+/- 10% for linear ranges (volts). 
	Accuracy
	Factory configured accuracy = ± 0.1 % of range.
	Field calibration accuracy = ± 0.05 % of range
	Reference conditions
	Temperature = 25 °C ± 3 °C (77 °F ± 5 °F)Humidity = 45 % to 55 % RH non-condensingLine voltage = Nominal ± 1 %Source resistance = 0 ohmSeries mode and common mode = 0 VFrequency = Nominal ± 1 %
	Temp. Effect on Accuracy
	±0.01% of full scale per degree Celsius maximum
	A/D Converter
	One per module
	A/D Resolution
	(15 Bits
	Update rate
	500ms (Analog to Digital Converter per module) 
	Long term Stability
	0.1% per year
	Calibration
	Data is stored in non-volatile memoryRedundant Factory CalibrationIndividual Channel Field Calibration
	Diagnostics
	Monitoring of Factory Calibration, Field Calibration, 24 VDC supply, and configuration.
	Channel Configuration Data
	Stored in non-volatile memory.
	Power supply loading
	5V; 75mA max
	24V; 50mA max
	High Level Analog Input Module (900A16-xxxx) (cont’d)
	Table 4 - High Level Analog Input Reference Accuracy
	Input Type
	Range
	Reference Accuracy
	Milliamperes
	4 to 20 mAdc
	( 0.15% F.S. (mA)**
	0 to 20 mAdc
	( 0.15% F.S. (mA)**
	**Tolerances for these input types include that of the internal Dropping Resistors.
	Volts
	0 to 1VDC
	( 0.1% F.S. (mV)
	0 to 2 VDC
	( 0.1% F.S. (mV)
	0 to 5 VDC
	( 0.1% F.S. (mV)
	0 to 10 VDC
	( 0.1% F.S. (mV)
	1 to 5 VDC
	( 0.1% F.S. (mV)
	-1 to 1 VDC
	( 0.1% F.S. (mV)
	-2 to 2 VDC
	( 0.1% F.S. (mV)
	-5 to 5 VDC
	( 0.1% F.S. (mV)
	-10 to 10 VDC
	( 0.1% F.S. (mV)
	Analog Output Module (900B01-xxxx)
	The Analog Output module provides 4 isolated 0 to 21.8 mA outputs that may be scaled by the user to any span within this range on a per output basis. 
	A tri-color status LED provides indication of when the module is scanned, open output circuits and when diagnostics exist on the module. A user specified failsafe value is supported to allow predictable operation in the event communication between the module and the controller is interrupted. 
	Outputs are updated synchronous with control execution. A user specified rate of change limit may be applied to each output when needed. 
	Outputs per module
	4 (isolated)
	Current
	0 to 21.8 mA, range selectable
	Load resistance
	750 ohms max
	Isolation
	500VDC Channel to Channel 
	Isolation from logic
	600 VDC
	Accuracy
	0.1% full scale at reference conditions
	Modules per rack
	10 max, up to 12 with heat de-rating (see figure below)
	Minimum current sensing
	> 3.5 mA per output
	Calibration Data
	Data is stored in non-volatile memory. Redundant Factory Calibration, with automatic rejection of Bad version. Individual Channel Field Calibration
	Diagnostics
	Monitoring of Factory Calibration, Field Calibration, Configuration, and +24 VDC power supply.
	Output Verification
	Feedback to controller that indicates output current flowing.
	D/A Resolution
	12 bits
	Power Supply Loading
	5V; 40mA max 
	24V; 200mA max
	P01 Power Supply De-rating for AO Modules
	Analog Output Module (900B08-xxxx)
	The Analog Output module provides eight 0 to 21.0 mA outputs that may be scaled by the user to any span within this range on a per output basis. Outputs are isolated in groups of 4 with no isolation between outputs in a group. All points are isolated from controller logic.
	A tri-color status LED provides indication of when the module is scanned, open output circuits and when diagnostics exist on the module. A user specified failsafe value is supported to allow predictable operation in the event communication between the module and the controller is interrupted. 
	Outputs are updated synchronous with control execution. A user-specified rate of change limit may be applied to each output when needed. 
	Outputs per module
	8, isolated in 2 groups of 4 outputs (1-4, 5-8)
	Current
	0 to 21.0 mA, range selectable
	Load resistance
	750 ohms max
	Isolation
	500VDC group to group 
	Isolation from logic
	500 VDC
	Accuracy
	0.1% full scale at reference conditions
	Modules per rack
	4 max when powered from internal 24V backplane power
	Minimum current sensing
	>0.5mA per output
	Calibration Data
	Data is stored in non-volatile memory. Redundant Factory Calibration, with automatic rejection of Bad version. Individual Channel Field Calibration
	Diagnostics
	Monitoring of Factory Calibration, Field Calibration, Configuration
	Output Verification
	Feedback to controller to indicate output current is flowing.
	D/A Resolution
	13+ bits (1 part in 13332)
	Power Supply Loading
	5V; 225 mA max 
	24V; 350 mA max
	Terminal Block
	36 Position – Euro style, (Model 900TCK-0001)
	A DIP switch on the module selects the use of controller rack (internal) power or external loop power via a separate 24V DC power source. The as-shipped (default) switch setting is external power.
	External Power Source requirements:
	Voltage
	Vin: 18 to 36 Vdc
	Current 
	350 mA per module
	Analog Output Module (900B16-xxxx)
	The Analog Output module provides 16, 0 to 21.0 mA outputs that may be scaled by the user to any span within this range on a per output basis. Outputs are isolated in groups of 4 with no isolation between outputs in a group. All points are isolated from controller logic.
	A tri-color status LED provides indication of when the module is scanned, open output circuits and when diagnostics exist on the module. A user specified failsafe value is supported to allow predictable operation in the event communication between the module and the controller is interrupted. Outputs are updated synchronous with control execution. A user-specified rate of change limit may be applied to each output when needed. 
	Outputs per module
	16, isolated in 4 groups of 4 outputs (1-4, 5-8, 9-12, 13-16)
	Current
	0 to 21.0 mA, range selectable
	Load resistance
	750 ohms max
	Isolation
	500VDC group to group
	Isolation from logic
	500 VDC
	Accuracy
	0.1% full scale at reference conditions
	Modules per rack
	2 max when powered from internal 24V backplane power.
	Minimum current sensing
	> 0.5mA per output
	Calibration Data
	Data is stored in non-volatile memory. Redundant Factory Calibration, with automatic rejection of Bad version. Individual Channel Field Calibration
	Diagnostics
	Monitoring of Factory Calibration, Field Calibration, Configuration.
	Output Verification
	Feedback to controller to indicate output current is flowing.
	D/A Resolution
	13+ bits (1 part in 13332)
	Power Supply Loading
	5V; 350 mA max 
	24V; 700 mA max
	Terminal Block
	36 Position – Euro style, (Model 900TCK-0001)
	A DIP switch on the module selects the use of (internal) controller rack power or external loop power via a separate 24V DC power source. The as-shipped (default) switch setting is external power.
	External Power Source requirements:
	Voltage
	18 to 36 Vdc
	Current 
	700 mA per module
	Digital Input Module – Contact Closure Type (900G01- xxxx)
	The Contact Closure Digital Input Module is self-powered, providing 15VDC to external switching hardware to close the input loop. A closed external circuit causes current flow to the input to establish an ON state. Logic in the controller allows this state to be inverted when necessary. Four common terminals are provided to simplify field wiring.
	Inputs per module
	16 (single-ended)
	Voltage Supplied by controller
	15 VDC nominal
	Maximum contact resistance
	1000 ohms
	OFF to ON response time*
	4 ms max
	ON to OFF response time*
	6 ms max
	Switching current
	2.6 mA nominal
	Power supply loading
	5V; 130mA max
	24V; 40mA max
	Green LED indicators on the module indicate when a digital input is ON. A tri-color LED is provided to indicate when the module is scanned, when inputs are forced or when module diagnostics exist.
	Digital Input Module – AC Voltage type (900G03-xxxx)
	The AC Digital Input modules are externally powered and accommodate two circuit voltages for up to 8 inputs each. Two common terminals are provided for each circuit. AC power applied between the common terminal and an input cause the input to turn ON. A green LED on the module provides indication of an ON state. Logic in the controller allows the state to be inverted when necessary.
	Inputs per module
	16
	Input Voltage Range
	80 VAC to 264 VAC 
	Peak Voltage
	264 VAC 
	AC Frequency
	47 Hz to 63 Hz
	Isolation
	2 groups of 8 inputs (350VAC max.)
	ON Voltage Level
	75 VAC 
	OFF Voltage Level
	20 VAC 
	Input Impedance
	48 K ohms nominal
	Input Current
	1 mA nominal @ 120 VAC, 60 Hz
	2 mA nominal @ 230 VAC, 50 Hz
	Minimum ON Current
	0.3 mA
	Maximum OFF Current
	0.2 mA
	OFF to ON response time*
	4 ms + 1.5 line cycles maximum
	ON to OFF response time*
	4 ms + 2 line cycles maximum
	Power Supply Loading
	5V; 130mA max
	24V; 0mA
	*excluding controller’s scan time and excluding transmission time from module to backplane
	Digital Input Module - DC Voltage type (900G02-xxxx)
	Inputs per module
	16 (sinking)
	Input Voltage Range
	10 VDC to 32 VDC
	Peak Voltage
	32 VDC
	AC Frequency
	N/A 
	Isolation
	2 groups of 8 inputs (42.4VDC max.)
	ON Voltage Level
	9.5 VDC minimum 
	OFF Voltage Level
	3.5 VDC maximum 
	Input Impedance
	2.6 K ohms nominal
	Input Current
	2.3 mA @ 12 VDC 6.9 mA @ 24 VDC nominal
	Minimum ON Current 
	1.0 mA 
	Maximum OFF Current
	0.7 mA 
	OFF to ON response time*
	4 ms max
	ON to OFF response time*
	4 ms max
	Power Supply Loading
	5V; 130mA max
	24V; 0mA
	The DC Digital Input module provides two groups of 8 inputs, each with a pair of terminals for connection to common. DC power applied between the common terminal and an input cause the input to turn ON. A green LED on the module provides indication of an ON state. Logic in the controller allows the state to be inverted when necessary.
	*excluding controller’s scan time and excluding transmission time from module to backplane
	Digital Input Module – AC DC Voltage type (900G04-xxsx)
	Parameter
	AC Application
	DC Application
	Inputs per Module
	16
	16
	Input Voltage Range
	80 VAC to 264 VAC
	80 VDC to 125 VDC
	Peak Voltage
	264 VAC
	150 VDC
	AC Frequency
	47 Hz to 63 Hz
	NA
	Isolation
	Input to Input & Input to Chassis (350VAC max)
	Input to Input & Input to Chassis (350VAC max)
	On Voltage Level
	75 VAC
	75 VDC
	Off Voltage Level
	20 VAC
	30 VDC
	Input Impedance
	48 k ohms nominal
	48 k ohms nominal
	Input Current
	1 ma nom. @120 VAC, 60 Hz
	2 ma nom. @240VAC, 50 Hz
	2 ma nom. @125 VDC
	Minimum On Current
	0.3 mA
	0.3 mA
	Maximum Off Current
	0.2 mA
	0.2 mA
	Off to On response time*
	6 ms + 1.5 line cycles max.
	6 ms + 2 line cycles max.
	On to Off response time*
	6 ms + 2 line cycles max.
	6 ms + 2 line cycles max.
	Power Supply Loading
	5 V, 130 mA max.
	24V 0 mA.
	5 V, 130 mA max.
	24V 0 mA.
	* Nominal times excluding controllers scan time and excluding transmission time from module to backplane.  DC application must include controller line filter setting of 50/60 Hz.
	32 Point Digital Input Module - DC Voltage type (900G32-xxxx)
	The DC Digital Input module provides two groups of 16 inputs, each with a pair of terminals for connection to common. DC power applied between the common terminal and an input cause the input to turn ON. A green LED on the module provides indication of an ON state. Logic in the controller allows the state to be inverted when necessary.
	Requires Low Voltage Euro style 36-terminal terminal block.
	Inputs per module
	32 (sinking)
	Input Voltage Range
	10 VDC to 32 VDC
	Peak Voltage
	32 VDC
	AC Frequency
	N/A 
	Isolation
	2 groups of 16 inputs (30VDC max.)
	ON Voltage Level
	9.5 VDC minimum 
	OFF Voltage Level
	3.5 VDC maximum 
	Input Impedance
	6.9 K ohms nominal
	Input Current
	1.7 mA @ 12 VDC 3.5 mA @ 24 VDC nominal
	Minimum ON Current 
	1.0 mA 
	Maximum OFF Current
	0.7 mA 
	OFF to ON response time*
	5 ms max
	ON to OFF response time*
	5 ms max
	Power Supply Loading
	5V; 215mA max
	24V; 0mA
	*excluding controller’s scan time and excluding transmission time from module to backplane
	Digital Output Module – DC Type (900H02-xxxx)
	Outputs per module
	16 (current sinking, low side)
	Isolation
	2 groups of 8 outputs
	Operating Voltage
	6.5 to 32 VDC (5.0 to 6.5 V @ <0.5A per channel)
	Output Type
	Intelligent power switch (IPS)
	Peak Voltage
	34 VDC 
	AC Frequency
	N/A
	ON Voltage Drop
	0.3VDC @ I A load
	Overload Protection
	Electronic high current and high temperature limiting, resets after cycling field power
	Maximum Load Current
	1 A per point, 8 A max. per module, resistive load
	0.5 A per point incandescent lamp load (5 mH max)
	Maximum Leakage Current
	0.15mA @ 32 VDC 
	Maximum Inrush Current
	4 A for 10 ms 
	Minimum Load
	0.0 mA 
	OFF to ON response time*
	6 ms 
	ON to OFF response time*
	6 ms 
	Fuses
	Electronic limiting
	Power Supply Loading
	5V; 340mA
	24V; 0mA
	The DC Digital Output module provides 16 externally powered outputs in two groups of 8. The outputs are low side switching (current sinking) type. Overload protection is built into each output; when tripped the power must be recycled to reset the module.
	A green LED on the module provides indication of an ON state for each output. 
	*excluding controller’s scan time and excluding transmission time from module to backplane
	Digital Output – AC Type (900H03-xxxx)
	The AC Digital Output module provides 8 isolated zero switching Triac solid-state outputs. A shorting comb is available for use with barrier type terminal blocks to simplify connecting a common voltage source to all outputs. A field-replaceable fuse and MOV over-voltage transient protection is provided for each output.
	A green LED on the module provides indication of an ON state for each output. 
	Outputs per Module
	8
	Isolation
	Per output
	Operating Voltage
	85 VAC to 240 VAC 
	Output Type
	Triac (zero switching voltage)
	Peak Voltage
	250 VAC 
	AC Frequency
	47 Hz to 63 Hz
	ON Voltage Drop
	<2.0 VAC (>0.1 A) <3.0 VAC (<0.1 A)
	Transient Over voltage Protection
	MOV
	Maximum Load Current
	2 A per point, 8 A max. per module, resistive load
	Maximum Leakage Current
	4 mA (240 VAC, 60 Hz) 1.2 mA (100 VAC, 60 Hz)0.9 mA (100 VAC, 50 Hz)
	Maximum Inrush Current
	15 A for 10 ms 
	Minimum Load
	50 mA 
	OFF to ON response time*
	3 ms + 0.5 line cycle max
	ON to OFF response time*
	3 ms + 0.5 line cycle max
	Fuses
	1 per output, 3.15 A Time-lag. Replaceable; Wickmann part #3741315041
	Power Supply Loading
	5V; 220mA max
	24V; 0mA
	*excluding controller’s scan time and excluding transmission time from module to backplane
	32 Point Digital Output Module – DC Type (900H32-xxxx)
	Outputs per module
	32 (current sourcing, high side). 
	Note: Outputs 17 through 32 may not be used for TPO (Time Proportioning Output), PPO (Position Proportioning Output) or TPSC (Three Position Step Output) output types.
	Isolation
	2 groups of 16 outputs
	Operating Voltage
	10.5 to 32 VDC 
	Output Type
	High side driver
	Peak Voltage
	32 VDC 
	AC Frequency
	N/A
	ON Voltage Drop
	0.15 VDC @ 0.5 A load
	Overload Protection
	Active Current Limiting is integrated into the output driver. Power cycling is not required to reset the module after a fault condition.
	Maximum Load Current
	0.5 A per point, 6 A max per channel group
	12 A max. per module, resistive load
	0.25 A per point incandescent lamp load (5 mH max)
	Maximum Leakage Current
	0.15mA @ 32 VDC 
	Maximum Inrush Current
	2 A for 10 ms 
	Minimum Load
	0.0 mA 
	OFF to ON response time*
	6 ms 
	ON to OFF response time*
	6 ms 
	Fuses
	Electronic limiting
	Power Supply Loading
	5V; 235mA
	24V; 0mA
	The DC digital Output module provides 32 externally powered outputs in 2 groups of 16. The outputs are high side switching (current sourcing) type. Overcurrent protection is provided for each channel, in 4 groups of 8 channels. In case of short circuit for any output channel, that whole group of 8 is switched off. Power cycling is not required to reset the module.
	A green LED on the module provides indication of an ON state for each output. Requires Low Voltage Euro style 36-terminal terminal block.
	*excluding controller’s scan time and excluding transmission time from module to backplane
	Relay Output Module (900H01-xxxx)
	The Relay Output Module provides eight individually isolated, electromechanical relay outputs. Four of the outputs are Form-C, and the other four are Form-A. Outputs are not fused in the Relay module. Install a fuse for each output at the field device that is appropriate for the load and the wire used.
	A green LED on the module provides indication of an ON state for each output.
	8 Relays per module 
	4 form A, 4 form C
	Output Device
	Electromechanical relay
	Voltage
	120/240 VAC, 30 VDC
	Current Rating
	4A @ 240VAC or 30VDC resistive load0.5 A @ 240VAC or 30VDC incandescent lamp load
	Max. Leakage Current
	1 mA @ 350 VDC
	De-rating 
	Max. outputs at max. load – none
	Max. modules per rack - none
	OFF to ON response time*
	11 ms max
	ON to OFF response time*
	8 ms max
	Power Supply Loading
	5V; 110mA max
	24V; 100mA max
	Expected life (min. operations)
	Mechanical at 180 cpm: 5 x 10E7
	Electrical: 10E5
	*excluding controller’s scan time and excluding transmission time from module to backplane
	Life expectancy curves (1a1b type)
	4 Channel Pulse/Frequency/Quadrature Module - DC Voltage type (900K01-xxxx)
	The 4 Channel Pulse/Frequency/Quadrature Module provides four different functionalities in the form of Pulse Input, Frequency measurement, Quadrature encoder input and Pulse Output. Each of these channels can be configured for any one of these four functionalities; with the exception that quadrature encoder input (A and B pulses) can be applied to only Channels 1 and 2 respectively. When configured for quadrature, the other two channels will still be available for use. The Pulse Output functionality uses the digital output available on the module for outputting pulses.
	Inputs per module
	4 
	Outputs per module
	4
	Digital Output type
	Open collector, 5 to 24V, 30mA max, used for fast signalling
	Power Supply Loading
	5V; 110mA max24V; 250mA max (with Encoder)24V; 100mA max (without Encoder)
	Pulse Input Specifications
	Input Voltage Range
	0 VDC to 24 VDC 
	ON Voltage Level
	3.0 VDC minimum 
	OFF Voltage Level
	1.0 VDC maximum 
	Input Impedance
	25K ohm
	Frequency
	10 KHz maximum
	Minimum Pulse Width
	3 µsec
	Pulse Counter
	32 bits
	Preset Value
	User may configure a preset count value within the range of 32 bit counter
	Preset Action
	Settable as ON or OFF in HC Designer
	Digital Output
	If preset action ON, output turns ON for 1 second.
	If preset action OFF, output latches ON, and remains ON until counter reset command.
	Counting based on Preset
	When the count equals preset value:
	 If preset action ON, counter is reset and immediately resumes count.
	 If preset action OFF, counter is not reset and counts beyond preset value.
	Counter HOLD
	When the HOLD input to the pulse input function block is ON in HC Designer, the counter holds its current value.
	Counter RESET
	The counter may be reset only via its function block in HC Designer, when an OFF to ON transition occurs on the ^RST input in Monitor mode.
	Counter Flags
	The OVERFLOW flag gets set when the module counter overflows. This flag can be reset only with the ^CLFG command sent through HC Designer. Also, the PREI flag is set when the digital output of the module turns ON.
	4 Channel Pulse/Frequency/Quadrature Module - DC Voltage type (900K01-xxxx) (cont’d)
	Input Voltage Range
	0 VDC to 24 VDC 
	ON Voltage Level
	3.0 VDC minimum 
	OFF Voltage Level
	1.0 VDC maximum 
	Input Impedance
	25K ohm 
	Frequency
	10 Hz minimum100 KHz maximum
	Minimum Pulse width (frequency ranges)
	Settable only through HC Designer:
	500 µsec (10 Hz to 500 Hz)50 µsec (10 Hz to 5 KHz)2.5 µsec (10 Hz to 100 KHz)
	Digital Output
	ON if input frequency out of range, else OFF
	Frequency Input Specifications
	Quadrature Input Specifications
	Channels Used
	Only channels 1 and 2 can be used for quadrature pulses A and B respectively.
	Index pulse is provided in addition.
	Input Voltage Range
	Differential: -6 VDC to +6 VDCSingle-ended: 0 VDC to 24 VDC
	ON Voltage Level
	Differential: 0.2 VDC minimumSingle-ended: 3.0 VDC minimum
	OFF Voltage Level
	Differential: -0.2 VDC maximumSingle-ended: 1 VDC maximum
	Common Mode Voltage
	+/- 12VDC
	Input Sensitivity
	+/- 200mV
	Hysteresis
	+/- 50mV
	Module powered encoder
	5V DC, 0.50A
	Frequency
	200 KHz maximum
	Minimum Pulse Width
	2.25 µsec
	Quadrature Counter
	32 bits signed
	Quadrature Modes
	For variable resolution there are three count modes for the Pulse/Quadrature input:
	X1: rising edges of signal A are counted (increment); falling edges of signal A (decrement)X2: rising & falling edges of signal A are countedX4: rising & falling edges of signals A & B are counted
	Quadrature LEDs
	Two LEDs indicate UP and DOWN direction of counting.
	4 Channel Pulse/Frequency/Quadrature Module - DC Voltage type (900K01-xxxx) (cont’d)
	Pulse Output Specifications
	Channels Used
	Any one of the channels can be used for Pulse Output. However, the use of a particular channel for outputting pulses will render the particular input channel unusable for either of pulse, frequency or quadrature input.
	Digital Output Type
	Open Collector, 5 to 24V, 30 mA max
	Frequency Range
	25 Hz – 10 KHz
	Duty cycle
	Always 50%
	Pulse Output Duration
	Selectable CONTINUOUS or NUMBERED PULSES.
	Terminal Blocks (900TEK-xxxx, 900TBK-xxxx, 900TER-xxxx, 900TBR-xxxx)
	HC900 I/O modules use terminal blocks with various features available. Terminals are available in Barrier style and Euro style. The Barrier style terminal block provides a floating washer to accommodate two different size conductors. The Euro style offers a more compact terminal design providing more room within the terminal block cavity for conductors.
	All terminal blocks support customer wiring entering the block from the top or bottom when mounted in the controller. A locking swing out door provides easy access for wiring and covers potential high voltage connections during operation. For low voltage terminals accepting thermocouple inputs, cold junction compensation is provided by the AI modules.
	Terminal blocks are secured to the rack assembly with screws. These screws provide vibration immune terminal connections during operation and also serve as jacking screws when removing modules to minimize the extraction force required.
	The rear of the Terminal block provides keying to prevent accidental terminal block insertion into incorrect module slots. Labels are provided to identify the module type by name and color, offer wiring instructions and provide an area for customer identification of field circuits. Shorting combs are available for use with Barrier terminal blocks to connect common signal pairs together or to jumper together common signals on AC and Relay output modules. 
	Shield terminal strips are also available to terminate the shields of shielded cables at the controller. 
	Number of terminals
	20
	36*
	Type
	Terminal blocks removable under instrument power. (Field power disconnected)
	Terminal blocks removable under instrument power. (Field power disconnected)
	Gauge Wires
	Barrier and Euro: #14 to 26 AWG, solid or stranded
	Euro: #12 to 26 AWG, solid or stranded
	Terminal color
	High voltage: Red
	Low Voltage: Black
	Low voltage: Black
	Contacts
	High Voltage: Tin Coated
	Low Voltage: Gold Plated
	Gold plated
	Contact Style
	Post and socket
	Post and socket
	Door Access
	Tool accessible
	Tool accessible
	Cold Junction compensation for thermocouples
	Yes (provided by AI module)
	N/A—thermocouples not used
	*Required with modules: High Level AI, 32 DI, 32 DO.
	I/O Scanner Module (900C53-xxxx)
	The I/O Scanner module resides in a remote I/O rack along with the I/O modules. The Scanner and the controller are connected to each other’s I/O port (see photo). The scanner collects data from the I/O rack’s input modules and communicates the information to the controller. Output data is sent from the controller to the Scanner module to the appropriate output module. Data exchanges are synchronous with the controller scan time to maintain deterministic operation. Diagnostic status of I/O modules is also monitored and reported to the controller when detected. Module addressing is via DIP switches on the Scanner’s circuit board. Connection to the controller uses IEEE 802.4 Ethernet 10base-T Physical Layer. An external Ethernet Hub is required when multiple I/O scanners are used with a single controller. Scanner modules do not support removal and insertion under power. 
	Type
	I/O Scanner
	Status indicators
	Scanner: Red/Green LED indicates mode or error
	Expansion I/O port: Green LEDs indicate receive/transmit
	Power supply loading
	5V; 670 mA max
	I/O Scanner 2 Module (900C73-xxxx-xx)
	The I/O Scanner 2 module resides in a remote I/O rack along with the I/O modules. The Scanner has one connection each (see photo, I/O A and I/O B) to CPU-A and CPU-B in the controller rack. The scanner collects data from the I/O rack’s input modules and communicates the information to the Lead controller. Output data is sent from the Lead controller to the Scanner module to the appropriate output module. Data exchanges are synchronous with the controller scan time to maintain deterministic operation. Diagnostic status of I/O modules is also monitored and reported to the controller when detected.
	Module addressing is via switches on the module. Connection to the controllers is made using two ports, each conforming to IEEE 802.4 Ethernet 100base-T Physical Layer. An external Ethernet Switching Hub is required when multiple I/O scanners are used with a single controller. 
	Scanner modules do not support removal and insertion under power. 
	Type
	I/O Scanner
	Status indicators
	Scanner: Red/Green LED indicates mode or error
	I/O A Port: Green and Yellow LEDs indicate receive/transmit
	I/O A Port: Green and Yellow LEDs indicate receive/transmit
	Power supply loading
	5V; 770mA max
	Redundant Switch Module (RSM) (900RSM-xxxx)
	The Redundant Switch Module resides in a redundant HC900 controller rack and interfaces with both CPUs of a redundant system to indicate which CPU is functioning as the Lead controller and which is the Reserve. A key switch on the module sets the mode of both the Lead and Reserve controllers, guaranteeing synchronization of CPUs. A momentary contact position of the key switch allows the user to switch the Lead control function from CPU-A to CPU-B or vice versa. 
	The RSM module supports insertion and removal under power. 
	Type
	Redundant CPU Status and Mode control Module
	Lead/Reserve indication
	Green arrow LEDs
	Mode Switch
	Removable key ( 2 keys supplied) , three stationary positions, one momentary 
	Power Supply Loading
	5V; 22mA max
	Power Status Module (PSM) (900PSM-xxxx)
	The Power Status Module resides in an I/O rack containing redundant power supplies and I/O modules. The PSM and second power supply are contained in a rack extension assembly. The PSM module is positioned in a dedicated slot between the two power supplies. 
	Redundant power and the PSM may be used with the controller racks of non-redundant systems and I/O racks of redundant systems.
	Directional indicators on the module indicate when both voltage sources of the power supply are operating properly. 
	Type
	Redundant Power Supply Status indicating Module
	Status indication
	Green directional indicators using LEDs
	Power Supply Loading
	5V; 22mA max
	Remote Terminal Panels
	DIN rail mounted Remote Terminal Panels (RTPs) are available for use with pre-wired cables to reduce installation time and labor expense. Three types of RTPs are available: analog inputs relay outputs and other I/O modules. Two cable lengths are available; one for high voltage I/O and one for low voltage I/O. Analog input RTPs include transmitter shunt resistors and transmitter power terminals with individual circuit fuses. The RTP panels also switch field power to allow module removal and installation under controller power.
	Mounting
	Standard 35mm wide DIN Rail
	Provides connection of field wiring to controller I/O within an enclosure only.  
	Dimensions
	4.38” (111.1 mm) x 3.70” (94.0mm) x 2.60” (66.0mm) (L x W x H)
	Vibration
	Amplitude
	Acceleration
	Vibration
	5Hz to 15.77Hz, 2.03mm(0.08”) amplitude (peak to peak)
	15.77 to 250Hz, 1.0-g
	Sweeping, at rate of .33 octave/min.
	Tray material
	Tray and end caps
	Flammability
	Polyvinyl Chloride (PVC)
	UL94-V0
	Environmental
	Temperature
	Relative Humidity
	Operating: 0 deg. C (32F) to 60 deg. C (140F)
	Storage: -40 deg. C (140F) to 70 deg. C (158F)
	Operating: 10% to 90% Non-condensing
	Storage: 5% to 95% Non-condensing
	Certifications
	CE 
	UL
	CSA
	FM
	EN61326, EN61010-1
	UL 61010C – 1
	CSA 22.2 – 1010-1
	Class 1, Div. 2 Module Temperature Classifications T6
	Cables
	High voltage
	Low voltage
	Lengths: 1.0, 2.5, 5.0 meters. Cable power is limited to 24 Amps per module at 60C (140 degrees F) and 32 Amps at 54C (129 degrees F).
	Lengths: 1.0, 2.5, 5.0 meters.
	Remote Terminal Panel for Analog Input Modules (900RTA-xxxx)
	The Analog Input RTP integrates some of the typical externally connected components such as switch selectable shunt resistors for current loops and common power supply terminals with individual fuses for powering two-wire transmitters. A power switch is provided to disconnect power from all transmitters for I/O module maintenance. 
	The RTP also minimizes the need for multiple wires under a single screw connection by expanding the connectivity of the shared terminals of the I/O module. 
	The analog input RTP cannot be used for thermocouple inputs.
	Remote Terminal Panel for Analog Input Modules (900RTA-xxxx) (cont’d)
	Analog input Module
	Excludes Thermocouple Input types.
	Accuracy De-rating (Module + RTP)
	100 ohm Plat. RTD = +/- 0.14% of range
	JIS RTD = +/- .22% of range
	10 ohm Cu. RTD = +/- .67% of range
	200 ohm = +/- 0.17% of range
	0 – 10 mV = +/- 0.14% of range
	Transmitter power
	Common supply terminals – selectable per circuit.
	Fuse per circuit - 80mA, time lag type
	Shunt Resistor
	Selectable per circuit
	250 Ohms, 0.05% - 15ppm 
	Remote Terminal Panel for Relay Output Modules (900RTR-xxx)
	The RTP for Relay Output modules provides individual fuses for each output. A load disconnect switch is also provided for each output to support maintenance of the relay module under instrument power. 
	Relay Output RTP
	Used with Relay Output Module
	Relay common disconnect per circuit
	Fuse per circuit – 6.3A, time lag type
	24A maximum per RTP
	Remote Terminal Panel for Other HC900 Modules (900RTS-xxxx)
	Remote Terminal Panel(s) may be used with the following HC900 I/O Modules:
	 16 Point Digital Input Module, Contact Type
	 16 Point Digital Input Module, AC & DC Types
	 8 Point Digital Output Module, AC type
	 16 Point Digital Output Module, DC type
	 4/8/16 Point Analog Output Module
	 16 Point Digital Input Module, AC/DC types not available
	Jumpers on the Remote Terminal Panel may be positioned to accommodate the above input and output modules. 
	A switch on the module is used to disconnect field power from I/O modules to facilitate maintenance of the module under instrument power.
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	Introduction
	The 900 Control Station operator interface from Honeywell compliments the HC900 Hybrid Controller with a unique combination of predefined display features and custom display development tools to deliver ease of use and high flexibility in an efficient and affordable package. The color display and finger touch user interface enhances process monitoring while simplifying online controller changes. The Station Designer software used to configure the interface works in conjunction with the HC900 Hybrid Controller configuration software to automatically build a Control Station database that exactly matches the unique, user configured, controller database. This highly integrated operation eliminates the time consuming task of assigning controller communication register addresses to the operator interface parameters used to build displays. The standard database of the Control Station allows all available controller tags to be imported without restriction or costly price adders, eliminating the risk of running out of tag resources in the middle of your project.
	The hardware of the 900 Control Station is designed to handle tough industrial environments with a full metal case design and water tight, type 4X, front bezel assembly. Hardware pushbuttons on the front panel supplement touch screen software buttons for common interface tasks such as user log-off, display last screen and main menu access. A Home button is also provided to allow the user to specify a common starting point for his application. LED indicators provide power status, indication of flash memory access and active alarm status. 
	The 900 Control Station is available with either a 10.4 inch or 15 inch display size. Both models are configured using Station Designer PC configuration software.
	900 Control Station 10.4” model
	900 Control Station 15” model
	Connecting the 900 Control Station to the controller can be via Ethernet using CAT 5 cable and RJ45 connectors or via RS485 serial communications. Ethernet is recommended for new installations while RS485 connections may be used with pre-existing HC900 controller installations. Two USB host ports and one USB device port are also provided to extend data export functions, automate data entry via bar code, transfer controller configurations and recipes and to support configuration upload/download and maintenance functions. A Flash memory socket is provided so that a Flash card can be used to collect your trending and data logging information, accept screen print files, as well as to store larger configuration files.
	Models
	Model number
	900CS10-xx
	10.4” Control Station
	900CS15-xx
	15” Control Station
	Model number
	900SDS-xx-xx-xx
	Station Designer Software
	xx = revision numbers
	Highlights
	 Hardened industrial platform may be mounted close to the process for greater operator efficiency.
	 Resistive analog touch screen allows simplified operation 
	 Dedicated keypad buttons for frequently accessed functions
	 Two sizes: 10.4 inch, 32K color VGA (640x480 pixel) and 15 inch 32K color XGA (1024x768) LCD displays for bright, clear screen presentations
	 Three front panel LED status indicators confirm operation
	 Expandable memory with Flash Memory socket for record keeping and configuration transfer 
	 Configuration stored in non-volatile memory for secure operation
	 10 Base T/100 Base-TX Ethernet communications for optimum performance
	 RS485 communications allows updating existing HC900 installations
	 Station Designer configuration software automatically builds communication paths and completes parameter identifications
	 Web access to view and manage your process from anywhere
	 Large assortment of prebuilt displays and display widgets saves configuration time
	 Fully manage HC900 controller function blocks such as PID, setpoint programmers, etc.
	 Integrate HC900 controller alarms/events or build them into the interface
	 Prebuilt recipe management functions 
	 Create custom displays using the graphic editing tools of Station Designer software
	 Build custom displays using a large assortment of prebuilt industrial graphic objects (valves, tanks, vessels etc.)
	 Extend interface functions with robust scripting functions (if-then-else)
	 Prebuilt display navigation features and pre-assigned function buttons to get on-line quickly
	 Improve status monitoring and system troubleshooting with more than 70 standard controller screens - (no setup required)
	 Maintain records of process performance with flexible data logging and trending
	 Math and Scripting for your more demanding applications
	 Multiple languages for global applications
	 Generate batch reports to track the processing of production lots
	 Wirelessly access station contents with an optional WIFI interface
	 Transfer controller configurations and recipes via portable USB memory
	 Visually track programmed setpoint status with a unique Ramp/Soak profile display
	 Transfer user security profiles from station to station via portable USB memory
	 Pre-built summary displays to monitor controller I/O and signals
	 Verify action before operate touch screen function
	Master Template and Buttons
	The 900 Control Station uses membrane buttons to access common operator functions and a status tray at the bottom of the screen to indicate system operating status. The combination of display buttons and screen status buttons create a master template that serves as the default navigation structure and basic framework for all operator displays. The status indicators of the screen also provide button access to summary displays for additional detail.
	Membrane buttons (left of display)
	User-specified action
	User-specified action
	Print Screen 
	Security Log ON/OFF
	Next Screen
	Previous Screen
	Home (user specified home display)
	Main menu
	Display buttons (bottom of screen)
	Time and date, controller mode
	Data logging, data export function access
	Diagnostic indication, diagnostic status access
	Active alarm indication, alarm summary access
	Event messages, alarm and event summary access
	Local language indication
	Controller Displays
	Controller status displays are a standard feature of the 900 Control Station and may be used to verify controller setup parameters and/or troubleshoot controller diagnostics. Accessed via the main menu key, these displays require no pre-configuration and become available when a database is downloaded and an operator interface is connected to a controller. Examples of status displays include controller Ethernet port setup, local and expansion rack diagnostics, host communications connections, peer connections, redundant system status, Modbus slave status, I/O status and others. 
	Operate Displays
	Displays used by the operator are developed by selecting from a predefined list of displays, creating custom displays with function block widgets (predefined graphic objects designed to interface with HC900 function blocks) or ground up custom development using a combination of drawing tools, predefined graphic objects, imported graphic objects, action and navigation buttons. The quantity of displays supported is not artificially limited. Typical uses can have 50 or more user defined displays, depending on complexity. 
	A Check-Before-Operate prompt may be added to any touch screen action to request verification of the selected action before it is executed. This verification is useful in preventing inadvertent actuations of touch screen features during process operation. 
	Languages
	The 900 Control Station supports multiple languages that may be switched directly from the station’s operating displays. With Station Designer software the user may include English, German, French, Spanish and Italian from the languages that are included with the software, or other languages may be added by expanding its lexicon library. The software also supports accessing the translation libraries of Microsoft ® and/or Google® for any un-translated text strings used in the product during configuration. 
	Alarm/Events
	Alarms and Events in the 900 Control Station are an integral part of the setup of analog and digital signal tags in the interface. Two alarms or events per signal tag are standard and additional levels may be added when needed. Alarms and Events configured in the HC900 controller using Hybrid Control designer software are also accommodated in the station. Automatic or manual acknowledgement, delay action, and emailing of alarm status are standard user selections. Alarm detections may be on a high value condition, low value condition, deviation above or below a setpoint, value within a band, value equal to a setpoint, value not equal a setpoint, raising value, falling value or changing value. HC900 controller alarms may be presented in groups as defined in the controller or they may be fully integrated with the station alarms without grouping.
	Active alarm notification is provided with an indicator button that is present on all user displays. Pressing the button allows viewing alarm groups or viewing alarm detail, including time of occurrence, and allow for user acknowledgement when the option is enabled. A selectable pulsing display action is also available to call an operator’s attention to a high priority alarm condition.
	Events configured in the controller or assigning event action to digital signals in the station causes the event description data to be annunciated in the display tray of the interface. This feature allows for prompting operators to perform specific tasks when action is needed.
	An Alarm and Event Summary display is provided to indicate the time and sequence in which alarms and events occurred, when they were acknowledged and when the alarm condition cleared. The active event message may also be cleared from the display tray from this display.
	Standard Displays
	Standard displays are provided to allow the 900 Control Station to read and present HC900 controller setup parameters, monitor controller performance, view communications status of the various controller communication ports, perform I/O calibrations, diagnose problems and more. See the following examples.
	Example of Standard display
	Example of Standard display
	Example of Standard display
	In addition to detailed controller displays, a number of graphic display templates, interactive function block graphic widgets and predefined navigation buttons and tools are provided to accelerate interface setup and configuration. See the following examples.
	Example of Loop tuning trend
	Example of Setpoint Programmer and HOA Block widgets
	Station Designer Software makes available more than 70 standard displays for controller operation, status and maintenance, including display widgets to allow users to quickly build semi-custom displays for interaction with the controller’s principle function blocks. Recipe selection of setpoint profiles, setpoint schedules, sequences and variables stored in the controller is also supported.
	Setpoint Programmer Pre-plot Display
	This unique display supports graphically viewing the entire Ramp/Soak profile of a setpoint programmer function block on a single trend object. Prior to starting the setpoint programmer the operator can view the profile the setpoint will follow during the operation of the setpoint programmer function block. Once the program is started, the actual setpoint value is highlighted on the trend profile, as well as the process variable under control. A touch button on the display provides access to a similar display for the Auxiliary Setpoint value, which dynamically tracks the auxiliary setpoint and its associated process variable under control. The display also includes the on/off status of the 16 setpoint programmer event outputs and provides touch buttons to start, hold, advance and reset the program.
	Custom Displays
	In addition to standard displays, the 900 Control Station supports a full array of custom graphic displays that may be created using objects drawn with basic drawing tools, an assortment of object primitives, pre-defined widgets matching controller functions, graphic symbols selected from an extensive assortment of objects in the standard image library and/or imported JPEG, bitmap or WMF files. Visibility controls allow the user to hide or make objects visible as determined by the state or value of a parameter in the controller or station. Animation is supported to add movement and dynamic features to custom displays to improve operator visibility.
	Example of custom display
	Symbol Library
	The 900 Station Designer Software contains over 4000 industrial graphic objects in over 60 different categories to provide realistic graphic images for your application. Detailed images of various types of pumps, valves, tanks may be overlaid one on top of another and have actions assigned. Animation is supported with objects moving within a specified display field. Graphic images of Motors, blowers, pumps and other process equipment make creating accurate process views a fast and easy operation. Images support color selection, may be sized, oriented on the display and inserted in a predefined animation area having multiple positions linked to values in the database. 
	Symbol library
	Emulator
	Station Designer software provides an emulator mode to allow testing 900 Control Station configurations on your PC without downloading them to the 900 Control Station. By allowing your PC to communicate directly with the HC900 controller, and using the configuration for the 900 Control Station running in the PC, the engineer can see how the displays would appear to the operator, and how the display navigation would work without having the 900 Control Station connected.
	Recipes
	The 900 Control Station provides standard displays to allow operators to select from the recipes stored in the internal memory of the HC900 controller for fast and easy product changeover. 
	Recipes may be, a setpoint profile used with the setpoint programmer function block, setpoint schedules, or sequences used with the Sequencer function block or Variable recipes with of up 50 Variables each. Recipes of the specific type are selected from a list, by name, from a list read from the controller. Recipes are created using Hybrid Control Designer Software or Hybrid Control Utilities Software and are stored in the HC900 controller. Recipes added to the HC900 controller after the database import operation during operator interface configuration will also be accessible from the Control Station recipe list. 
	Data Logging
	The 900 Control Station will log tagged data at user-specified rates and automatically apply a time/date stamp. The information is stored in CSV (Comma-Separated Variable) file format, allowing easy access from almost any PC application program, such as Microsoft Excel®. Data logs may be stored in volatile RAM memory for short term, non-critical data viewing or they may be stored on more secure archiving media such as Flash memory module or USB memory modules. The number of concurrent log files supported is dependent on the available storage memory, data sample rates and file size allocations.
	Data logging is stored to a Flash memory module in the industry standard CSV format. The number of data logs in the Station and the number of controller tags in a Log file are not limited. Before data is sent to the Flash module, it is held in a History Buffer in RAM memory where it may be viewed as short term history using a Trend Viewer object. 
	The validity of stored data may be secured by the addition of cryptographic signatures on the samples of stored data. The signature is a unique 32 bit value that is included with the data samples, adding one more parameter to the log record. The signature value is derived using an algorithm that uniquely identifies the values within a dataset, similar to a checksum on a software program. Changing any value within the dataset causes a signature mismatch between the data and the signature. A utility application is provided with Station Designer software to allow users to validate if a CSV file has been altered or not. Any value that is changed will invalidate all records in the file following the changed value.
	Data Validated via Signatures 
	Altered Data Detected via Signatures
	Concurrent Batch Reports
	Up to 8 batch reports may be established and run concurrently in the 900 Control Station. Each report contains a header area with up to 8 user defined parameters to identify the batch. Digital signals from the controller start and stop the batch. Data may include analog signals gathered on a time schedule, alarms and events that are being monitored, and user entered comments.
	Sample Batch Report
	Data Access
	There are 6 methods available to access data stored on the Flash memory module.
	1. Transfer data from Flash memory to a removable USB memory module.
	2. Use the FTP server to allow remote clients to connect to the station and upload the log files.
	3. Use a Synchronization Manager to push log files to an FTP server on a periodic basis.
	4. Use a Web server to access log files over the station’s Ethernet port using a Web browser such as Microsoft Internet Explorer.
	5. Mount the flash memory module as a drive on a PC and allow logs to be copied via Windows® Explorer.
	6. Access log files via the optional WIFI wireless interface.
	Web Access
	The 900 Control Station supports Web access to data and displays from remote locations. 
	• The Data Log Access property is used to enable or disable Web access to the files created by the Data Logger.
	• The Remote Viewing property is used to enable or disable a facility by which a Web browser can be used to view the current contents of a Control Station display.
	• The Remote Control property is used to enable or disable an option by which the remote viewing facility is extended to allow a Web browser to be used to simulate the pressing of keys on the operator panel, thereby allowing remote control of the panel or the HC900 Controller it controls.
	 The Custom Site property is used to enable or disable a facility by which files stored in the WEB directory of the Flash memory card are exposed via the Web server.
	 The Security properties are used to restrict Web server access to hosts whose IP address matches the mask and data indicated.
	 The Authentication properties are used to restrict access to any user connecting onto the Web server when Authenticated Users is selected. Upon connection, the user will be required to enter the Username and Password defined under Logon Username (Max 31 characters) and Logon Password (Max 15 characters). Both are case sensitive.
	You may thus use the Control Station’s custom site facility to create a completely custom Web site using your favorite third-party HTML editor, and—by inserting certain sequences and storing the resulting files on the station’s flash memory card—expose this site using the station’s Web server.
	Bar Code Data Entry
	The USB port supports keyboard and bar code reader inputs for entry of ASCII data into English text and numeric fields for items such as batch report header information, comment fields on displays or recipe selection.
	Email Notification
	Alarms that are configured in the station may be configured to send an email notification to specified addresses when the alarm is present. Event messaging is also supported to announce other events in the system. You can choose to email alarm messages to one person or to several people simultaneously. The Email server provides support for a device name to identify the source of email data and a name used for SMTP Authentication.
	FTP Server
	The 900 Control Station’s FTP server provides a method to exchange files between the station and a remote computer running an FTP client application. The station will act as a server, waiting for the client application to connect and upload or download files. 
	The FTP Server may be set to Disabled (restricting all remote access), Enabled for anonymous Read-only access, or anonymous read and write access. 
	Typical types of files exchanged via FTP include data log files of process performance history and print screen files generated using the print screen key of the station. 
	A log file is also available to track remote interactions via FTP with the flash memory module of the station, useful in debugging FTP operations.
	Wireless Access
	An optional GSM/GPRS Cellular modem may be used via a Cellular Network Provider’s wireless network for the following applications:
	 Send SMS text messages for alarm conditions or status reports
	 Send email 
	 Remote access the Control Station’s Web Server
	 Access data logs
	 Remote viewing and remote control
	 View data logs via the FTP Server 
	 Download an SDS database from Station Designer to Control Station
	The optional modem kit supports field installation and resides in the station enclosure.
	Security
	Station Designer contains powerful features that allow you to define which operators have access to which display pages, and limit those operators ability to make changes to specific data using a user profile with password protected access and object based controls. The number of user profiles permitted is not limited. 
	When enabled by Station Designer, the station also provides a security logging facility that can be used to record changes to data values, indicating when the change occurred and by whom it was performed.
	Web access security is also provided to limit remote user’s access to control and edit functions and/or all remote access.
	The security credentials setup for all operators within a Station may be exported to a USB memory device and loaded into another station to duplicate security access rights. 
	Math & Formulas
	Values within the 900 Control Station may be the result of mathematical expressions created during configuration with Station Designer. Expressions may be performed using signal tag data and constants in Decimal, Binary, Octal or Hexadecimal format and operations performed using integer or floating point math. Expressions may also include comparisons (comparing one value to another) with operator (<, >, =, etc.) to generate a 0 (false) or 1 (true) output value.
	Programs
	When actions become too complex to fit on a single line of an expression, or they demand more complex decision making logic, Station Designer provides a facility to create and manipulate user developed programs. If, then, else decision statements, switch statements, loop and while loop constructs, do loop statements and other instructions are available for users to develop their own custom programs. User programs may be set to run when referenced or be scheduled to run in the background.
	Database Import
	HC900 Controller configuration files created with HC900 Hybrid Control Designer software may be imported into Station Designer to automatically construct a station database that exactly matches the controller’s configuration. 
	A database mismatch between the controller’s database and the station’s database is automatically detected when the station is communicating with the controller, eliminating any possibility of erroneous data exchanges.
	Transporting Controller Configurations and Recipes
	HC900 controller configuration files and recipe files developed using Hybrid Control Designer or Hybrid Control Utilities software may be placed on a USB memory device and transferred to the controller using pre-built displays in the station. Controller configurations and 900 Control Station configuration images may also be copied from the controller or station onto a USB device for performing maintenance, record keeping or transferring from one system to another.
	Database Capacity
	900 Control Stations support up to 30,568 signal tags in a users configuration database. Each internal or controller designated tag assigned by the user consumes one of these tags. In addition, each function block imported from a controller’s .database (.cde file) will consume a quantity of signal tags. The table below indicates the number of tags consumed by each instance of a function block, by type, in a user’s controller configuration.
	Block Type
	Tags
	AGA - Details
	81
	AGA - Gross
	38
	Alternator
	125
	Calendar Event
	440
	Device Control
	10
	Four Selector Switch
	8
	HOA(Hand Off Auto) Switch
	6
	AMB Loop
	25
	CARBON Loop
	76
	ONOFF Loop
	36
	PID Loop
	70
	TPSC Loop
	55
	PPO
	15
	Pushbutton - Ananlog
	6
	Pushbutton - Digital
	6
	Ramp
	37
	Sequencer
	83
	Setpoint Programmer
	67
	Setpoint Scheduler
	148
	Stage
	49
	XYR5000 Base
	3
	XYR5000 Transmitter
	21
	XYR6000 Transmitter
	30
	Ananlog Signal
	5
	Analog Variable
	3
	Digital Signal
	2
	Digital Variable
	2
	Specifications – apply to all models unless noted
	Power
	900CS10-00: +24 VDC ±20% @ 29 W maximum.
	900CS15-00: +24 VDC ±20% @ 46 W maximum. Without options.
	Requires Class 2 or SELV rated power supply
	Front panel LED indication of power on
	Power Connections
	Connection via removable three position terminal block
	Compression cage-clamp terminal block. Wire Gage: 12-30 AWG copper wire Torque: 5-7 inch-pounds (56-79 N-cm)
	LCD Display
	900CS10-00                              900CS15-00
	Size: 10.4-Inch                               15 Inch
	Pixels: 640 X 480                          1024 X 768 
	Type: Color active matrix thin film transistor (TFT); 32,000 colors
	Backlight* 50,000 Hr life typical (field replaceable in non-hazardous locations)
	*Lifetime at room temperature
	Touch screen and Keypad
	Analog resistive 
	Protective layer - Optional protective layer over touch panel
	Keypad: 
	    900CS10-00: 8 button keypad on front, six (6) dedicated and two (2) user defined keys
	    900CS15-00: 10 button keypad on front, six (6) dedicated and four (4) user defined keys
	Remote Keyboard, Barcode Reader input
	Interface via USB
	Data format: ASCII, United States and United Kingdom layouts supported
	Memory
	On Board User Memory: 32 Mbyte non-volatile Flash memory.
	Optional Memory Card: CompactFlash Type II slot for Type I and Type II CompactFlash cards (behind panel)   Note: The flash memory card must be a UL approved component to maintain UL station approval when installed.
	Front panel LED indication of activity
	Battery
	Lithium coin cell, UL recognized type CR2025. Typical lifetime of 10 years. 
	Clock
	Real Time Clock: Yes 
	Supports alarms, events, displays, trends, and data logging
	Synchronization to controller: within 1 second
	Specifications – apply to all models unless noted
	Ports and Communications
	USB Ports: 
	One (1) Type B Device Port
	Two (2) Type A host ports 
	Adhere to USB specification 2.0.
	RS232 Serial Ports: (RJ12 connectors)
	One (1) Communication port
	One (1) Programming/Communication Port
	 Format and Baud Rates individually software programmable up to 115,200 baud
	Max. Distance: 50 ft.
	Protocol: Modbus Master
	RS485 Comm. Port (RJ45 connector)
	Max. Distance: 2000 ft max.
	Protocols: HC900, Modbus Master
	900CS15-00: Two (2) RS485 Ports
	Ethernet Port: (RJ45 connector) -wired as a NIC (Network Interface Card)
	10 BASE-T / 100 BASE-TX 
	Max. Distance 100M
	Protocols: HC900, Modbus TCP
	900CS15-00: Two (2) Ethernet Ports – Automatic fail-over when used with C70 
	and C70R controllers
	Configuration support for virtual network ports to allow Ethernet communications to serial devices
	GSM/GPRS Modem Option
	Installation: Field Installed option kit
	Power Requirements: 24VDC, =/-20%, 0.25mA typical (independent from host 900 Control Station) – Class2 or SELV rated power supply required.
	Environmental Conditions: 
	Operating Temperature: 0 to 50 degC, 
	Storage Temperature: -20 to 80 degC
	Operating & Storage Humidity 80% maximum relative humidity (non-   condensing) from 0 to 50 degC.
	Altitude: Up to 2000 meters
	Antenna Connector: SMA Female connector requires:
	50 Ohm antenna with SMA male connector
	Quad-band (850/1900/1800/1900 MHz) for Global support supplied
	Certifications and Cpmpliance:IEC-61010-1, EN 61010-1 Safety for electrical equipment for measurement, control and laboratory use, Part 1
	Electromagnetic Compatibility: Emissions and Immunity to EN61326: Electrical Equipment for measurement, control and laboratory use.
	Construction: Installation Category 1, Pollution Degree 2
	Specifications – apply to all models unless noted
	Environmental
	Operating Temperature Range: 0 to 50 °C (32 to 122 F)
	Storage Temperature Range: -20 to 70 °C (-4 to 158 °F)
	Operating and Storage Humidity: 80% maximum relative humidity (non-condensing) from 0 to 50°C.
	Vibration According to IEC 68-2-6: 5 to 150 Hz, in X, Y, Z direction for 1.5 hours, 2 g.
	Shock According to IEC 68-2-27: Operational 35 g, 9 msec in 3 directions.
	Type 4X Indoor use only Enclosure rating (face only), UL50.
	IP66 Enclosure rating (face only), IEC529.
	Altitude: Up to 2000 meters.
	Safety
	EN 61010-1 – 2001. CE Mark requirements for General Purpose (Ordinary Location) Safety.
	900CS10-00, 900CS15-00
	ANSI/UL 61010-1 – 2005, Second Edition. General Purpose (Ordinary Location) Safety.
	UL evaluated to CSA C22.2 No. 61010-1-2004- Second Edition. General Purpose (Ordinary Location) Safety.
	Class I, Div 2 Groups A,B,C,D - Hazardous (Classified) Location Safety for USA and Canada 
	Electromagnetic Compatibility
	IEC61326 - 2005 CE Mark EMC requirements for electrical equipment for measurement, control and laboratory use. 
	Immunity to Industrial Locations:
	ESD
	IEC 61000-4-2
	Criterion A4kV contact discharge8kV air discharge
	EM field
	IEC 61000-4-3
	Criterion A10 V/m (80 MHz to 1 GHz)
	3 V/m (1.4 GHz to 2 GHz)
	1 V/m (2.0 GHz to 2.7 GHz)
	Electrical Fast Transient/Burst
	IEC 61000-4-4
	Criterion A2kV power1kV I/O signal/control, including functional earth lines
	Surge
	IEC 61000-4-5
	Criterion B1kV L-L, 2kV L-Gnd power1kV I/O signal/control, including functional earth lines
	Conducted RF
	IEC 61000-4-6
	Criterion A3Vrms Power and all I/O
	Magnetic field
	IEC 61000-4-8
	Criterion A30A/m
	Emissions: 
	Emissions
	EN 55011 (CISPR11)
	Class A
	Construction
	Steel rear metal enclosure with NEMA 4X/IP66 aluminum front plate when correctly fitted with the gasket provided. Installation Category II, Pollution Degree 2.
	Specifications – apply to all models unless noted
	Mounting
	Panel Mount with gasket using #8-32 studs (14 for 900CS10-00 and 22 for 900CS15-00)
	Maximum panel thickness: 0.25" (6.3 mm). 
	For NEMA 4X/IP66 sealing, a steel panel with minimum thickness of 0.125" (3.17 mm) is recommended. 
	Maximum Mounting Stud Torque: 17 inch-pounds (1.92 N-m)
	Depth behind panel: 
	900CS10-00: 2.35 inches (59.6 mm)
	900CS15-00: 2.8 inches (71.5 mm)
	Front bezel Thickness: 
	900CS10-00: 0.2 inches (5.08mm)
	900CS15-00: 0.28 inches (7.1mm)
	Weight
	900CS10-00: 5.7 lbs (2.59 Kg)
	900CS15-00: 11.41 lbs (5.17 Kg)
	Functions
	Security
	Log-on and log-off via user name and password
	Remote Web interface and local log-on via user name and password
	Up to 50 users
	Different groups of users and permissions
	Audit trail records
	Display Capabilities
	Graphic objects:
	Industrial automation graphic objects (tanks, pipes, pumps)
	Industrial gadgets (buttons, switches, lamps)
	Navigation buttons
	Drawing objects (circles, lines, etc)
	Importing of images (bmp, tiff, jpg)
	Dictionary text objects 
	Widgets ( Predefined for controller function blocks)
	Animation:
	Visible / not visible, flashing, background color change, foreground color change
	Display capacity:
	Number of screens limited by available memory >50 typical
	Master Display:
	Sets common attributes for all displays
	Data entry:
	Numeric entry including decimal point and scientific notation
	Time and date entry 
	Audible feedback on data entry / touch
	Scripting:
	If-then-else statements 
	Multiple levels (trigger display actions and parameter writes)
	Data Logging
	Media: Volatile RAM memory, optional non-volatile flash card memory or removable USB memory module
	Data Types: Process history, alarms, events, diagnostics, user changes
	Export format: CSV 
	Station Designer Software Specifications
	WYSIWYG (what-you-see-is-what-you-get) 
	For displays from PC to operator interface
	Tag Limits
	Software tag limits not imposed
	Controller database Integration
	Import utility for Hybrid Control Designer .cde files to Station Designer .sds files for database transfer 
	PC Operating Systems supported
	Windows 2000, XP, Vista and Windows™ 7
	Languages
	Station Designer – English only
	900 Control Station – English, French, German, Italian and Spanish Languages provided, other language support
	Import Export via lexicon library for additional Languages
	Auto Translate using Microsoft® and Google® web facilities
	Quick Toolbar
	Toolbar on demand for quick editing of display content
	Editing highlights
	Image and Font Manager allows global substitution
	 "Copy From" allows properties to be copied from one primitive object to other primitive objects. 
	Create new tags and pages while writing expressions
	Universal Search Architecture - Find command, navigation lists, display page editor, program editor
	Setup data logs from Trend Viewer primitive
	Import and Export multi-state tag formats and coloring
	Data Entry Selections and Features
	Alphanumeric, digital, scientific notation. 
	Selectable Check Before Operate (Are you sure?) for tags and object actions
	Dimensions
	900CS10-00
	900CS15-00
	Specifications are subject to change without notice.
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	0BOverview
	Overview
	HCiX series operator interfaces allow operator to access all controller functions through custom graphics and touch screen interface on color LCD display.
	HCiX 05 – M / T 
	M: 5.7” MONO LCD (Blue)
	T: 5.7” Color TFT LCD (65,536 colors)
	Touch Screen (Analog/Resistive Type)
	HCiX 08 – T 
	8.4” Color TFT LCD (65,535 colors)
	Touch Screen (Analog/Resistive Type)
	HCiX 10 - T 
	10.4” Color TFT LCD (65,536 colors)
	 Communication
	Touch Screen (Analog/Resistive Type)
	RS-232C and RS-422/485 serial ports and Ethernet are standard features. Additionally Profibus communication adapter is also supported. Custom interface designs can be downloaded via RS-232C, Ethernet and USB communication and by using USB or CF Card memory.
	HCiX 12 - T 
	12.1” Color TFT LCD (65,536 colors)
	Touch Screen (Analog/Resistive Type)
	HCiX 15 – T
	15.0” Color TFT LCD (65,536 colors)
	 Data storage
	Touch Screen (Analog/Resistive Type)
	HCiX support CF Card and USB memory interface to log high capacity data. The logged data can be analyzed and printed via CF Viewer application program. (CF Viewer is supplied as standard)
	1BFeatures
	Features
	 Color TFT LCD (HCiX 05/08/10/12/15)
	Color TFT LCD is standard on all HCiX models. It is a high quality display with wide viewing angle. It provides up to 65,536 real colors. 
	 Multi-Language Support
	Language selection can be made on screen. Choices include English/Korean or English/Chinese
	 Touch Screen (Resistive Type)
	 HCiX Designer
	Operator can do changes to parameters by touching the screen directly. It offers much easier operation than the conventional keyboard.
	HCiX Designer software is offered as standard package. Custom designed graphics can be variables, and those variables can be selected without register addressing.
	Processor - 32 bit RISC CPU
	The HCiX uses a 32 bit RISC CPU for high speed graphic processing.
	 Various Objects (Tags)
	HCiX designer offers wide verity of design tools such as numeral, lamp, message, alarm, keypad, graph, animation, window etc. It makes the design of displays (Monitoring / Operating) a breeze.
	 IP65F Front Enclosure
	Front face is IP65F rated to permit use in tough applications where the HCiX is subjected to moisture, dust etc.
	2BSpecifications
	Specifications
	HCiX 08 - TE
	HCiX 05 - TE
	HCiX 05 - ME
	MODEL
	8.4 ”
	5.7 ”
	5.7”
	Screen Size
	800 x 600
	320 x 240
	320 x 240
	Resolution
	TFT 65,536 Colors
	TFT 65,536 Colors
	Mono Blue 16 Levels
	LCD Color
	350 cd / m2
	450 cd / m2
	260 cd / m2
	Brightness
	Analog
	Analog
	Analog
	Touch Type
	800 x 600
	320 x 240
	320 x 240
	Touch Cell
	32 bit RISC
	32 bit RISC
	32 bit RISC
	CPU
	26MB
	6MB
	6MB
	Flash Memory
	DC 20 – 28 V
	DC 20 – 28 V
	DC 20 – 28 V
	Operating Power
	Max. 15 W 
	Max. 15 W
	Max. 15 W
	Power Consumption
	Operating Temperature
	0 – 50 (C
	0 – 50 (C
	0 – 50 (C
	-10 – 60 (C
	-10 – 60 (C
	-10 – 60 (C
	Storage Temperature
	Below 85% RH
	Below 85% RH
	Below 85% RH
	Ambient Humidity
	CE
	Approvals
	CE
	CE
	IP65F
	IP65F
	IP65F
	Front Enclosure
	10 M(
	10 M(
	10 M(
	Insulation Resistance
	Class 3 
	Class 3 
	Class 3 
	Grounding Resistance
	Grounding Resistance 
	Grounding Resistance
	Ground
	under 100Ω
	under 100Ω
	Under 100Ω
	1000 Vp-p 
	1000 Vp-p
	1000 Vp-p 
	Noise Endurance 
	(pulse width 1(s)
	(pulse width 1(s)
	(pulse width 1(s)
	(impulse)
	Vibration Endurance 
	10 ( F ( 25 Hz
	10 ( F ( 25 Hz
	10 ( F ( 25 Hz
	(X-Y-Z 1G)
	RS-232C
	RS-232C
	RS-232C, 
	Internal Communication
	USB
	USB
	USB
	RS-232C
	RS-232C
	RS-232C
	RS-422/485
	RS-422/485 
	RS-422/485 
	External Communication
	Ethernet (10/100Base-T)
	Ethernet (10/100Base-T)
	Ethernet (10/100Base-T)
	Profibus (Option)
	-
	-
	Compact Flash Memory
	Compact Flash Memory
	Compact Flash Memory
	Data storages
	USB Storage
	USB Storage
	USB Storage
	Roll Printer
	Roll Printer
	Roll Printer
	Printer
	Print with USB port(PCL Level 3 Language)
	Print with USB port(PCL Level 3 Language)
	Print with USB port(PCL Level 3 Language)
	HCiX 15 - TE
	HCiX 12 - TE
	HCiX 10 - TE
	MODEL
	15.0 ”
	12.1 ”
	10.4”
	Screen Size
	1024 x 768
	800 x 600
	800 x 600
	Resolution
	TFT 65,536 Colors
	TFT 65,536 Colors
	LCD Color
	TFT 65,536 Colors
	350 cd / m2
	380 cd / m2
	400 cd / m2
	Brightness
	Analog
	Analog
	Analog
	Touch Type
	1024 x 768
	800 x 600
	800 x 600
	Touch Cell
	32 bit RISC
	32 bit RISC
	32 bit RISC
	CPU
	26MB
	26MB
	26MB
	Flash Memory
	AC 85 – 264 V
	AC 85 – 264 V
	AC 85 – 264 V
	Operating Power
	Max. 25 W 
	Max. 20 W
	Max. 20 W
	Power Consumption
	Operating Temperature
	0 – 50 (C
	0 – 50 (C
	0 – 50 (C
	-10 – 60 (C
	-10 – 60 (C
	-10 – 60 (C
	Storage Temperature
	Below 85% RH
	Below 85% RH
	Below 85% RH
	Ambient Humidity
	CE
	CE
	CE
	Approvals
	IP65F
	IP65F
	IP65F
	Front Enclosure
	10 M(
	10 M(
	10 M(
	Insulation Resistance
	Class 3 
	Class 3 
	Class 3 
	Grounding Resistance
	Grounding Resistance 
	Grounding Resistance
	Ground
	under 100Ω
	under 100Ω
	under 100Ω
	1500 Vp-p 
	1500 Vp-p
	1500 Vp-p 
	Noise Endurance 
	(pulse width 1(s)
	(pulse width 1(s)
	(pulse width 1(s)
	(impulse)
	Vibration Endurance 
	10 ( F ( 25 Hz
	10 ( F ( 25 Hz
	10 ( F ( 25 Hz
	(X-Y-Z 1G)
	RS-232C
	RS-232C
	RS-232C
	Internal Communication
	USB
	USB
	USB
	RS-232C
	RS-232C
	RS-232C
	RS-422/485
	RS-422/485 
	RS-422/485 
	External Communication
	Ethernet (10/100Base-T)
	Ethernet (10/100Base-T)
	Ethernet (10/100Base-T)
	Profibus (Option)
	Profibus (Option)
	Profibus (Option)
	Compact Flash Memory
	Compact Flash Memory
	Compact Flash Memory
	Data storages
	USB Storage
	USB Storage
	USB Storage
	Roll Printer
	Roll Printer
	Roll Printer
	Printer
	Print with USB port(PCL Level 3 Language)
	Print with USB port(PCL Level 3 Language)
	Print with USB port(PCL Level 3 Language)
	CF Card and USB Memory Application
	3BCF Card and USB Memory Application
	Data management system has been improved by using CF Card and USB Memory.
	 Saving logged data
	Data logging: Data logged to HCiX is saved to a CF Card or USB Memory as a CSV file format and can be edited in a program like Microsoft Excel.
	4BUSB Interface Application
	USB Interface Application
	 Data transfer
	A configuration file using PC, OS (Operating System), Character Font and Recipe can be saved to USB storage and the saved data can be transferred to other HCiX. The front USB port of HCiX supports much convenience for the above-mentioned functions.
	 Download and Upload (USB Device)
	A configuration file can be downloaded or uploaded by using USB Device port rapidly.
	5BConnectable PLC List
	Connectable PLC List
	Ethernet
	Multi-Drop
	Link
	CPU Port
	CPU type
	Series
	Maker
	(1:1)
	(1:N)
	(I/F Module)
	●
	●
	●
	C30/C50/C70/C70R
	HC900
	Honeywell
	●
	●
	●
	◆
	100R
	Master Logic
	●
	●
	●
	◆
	200/50
	●
	◆
	884/984A/984B/984X
	Modbus
	Modicon
	●
	(Schneider)
	◆
	Slot-mount984
	●
	●
	◆
	LCAA 10DRF
	TWIDO
	●
	●
	◆
	LCAA 16DRF
	●
	●
	◆
	LCAA 24DRF
	●
	●
	◆
	LMDA 20DTK
	●
	●
	◆
	LMDA 20DUK
	●
	●
	◆
	LMDA 20DRT
	●
	●
	◆
	LMDA 40DTK
	●
	●
	◆
	LMDA 40DUK
	●
	Modbus TCP
	●
	312IFM/313/314/315/315-2DF
	SIMATIC S7-300
	Siemens
	Note 1
	1. The CPU port is a case using the CPU communication ports of PLC.
	2. The Link(I/F Module) is a case using the communication interface card to be added to PLC slot.
	3. The Multi-Drop is a case which the 1:N communication is available.
	Note 2
	The connectable PLCs will be added continuously.
	6BExternal Dimension
	External Dimension
	HCiX 05
	7BExternal Dimension
	External Dimension
	HCiX 08
	8BExternal Dimension
	External Dimension
	HCiX 10
	9BExternal Dimension
	External Dimension
	HCiX 12
	10BExternal Dimension
	External Dimension
	HCiX 15 
	11BPanel Cutout
	Panel Cutout
	MODEL
	HCiX15
	HCiX12
	HCiX10
	HCiX08
	HCiX05
	External Dimension 
	366 x 296.5 x 58
	316 x 257 x 58
	305 x 239 x 58
	232 x 177 x 60
	170 x 138 x 60
	W(mm) x H(mm) x D(mm)
	14.41 x 11.67 x 2.28
	12.44 x 10.12 x 2.28
	12.01 x 9.41 x 2.28
	9.13 x 6.97 x 2.36
	6.69 x 5.43 x 2.36
	W(inch) x H(inch) x D(inch)
	Panel Cutout 
	355 x 286
	307 x 247
	295 x 229
	222 x 168
	158 x 126
	W (mm) x H (mm)
	13.98 x 11.26
	12.09 x 9.72
	11.61 x 9.02
	8.74 x 6.61
	6.22 x 4.96
	W(inch) x H(inch)
	3.2
	2.5
	2.3
	1.3
	0.7
	Weight(KG)
	Model Selection Guide
	12BModel Selection Guide
	13BWarranty/Remedy
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application. 
	Specifications are subject to change without notice.
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	Function
	The DR4300 Circular Chart Recorder provides one of the most cost-effective solutions for dependable pen drawn analog traces on a 10-inch (250 mm) chart.
	It is easy to set up and configure to match a wide range of applications such as food processing, environmental monitoring, machine monitoring, flow, water and waste monitoring, for use on furnaces and ovens, packaging machines, and numerous other processes. 
	The DR4300 Recorder gives you the flexibility to tailor the recorder to match any application, from basic recording to actually doing the process control, by choosing the options that are required to accomplish your application needs.
	Both one- and two-pen models accept inputs from any one of a variety of sensors or transmitters within the configurable range limits.
	The DR4300 can be specified with a variety of options such as one or two digital controllers, a vacuum fluorescent display for viewing the process variable or configuration using English language prompts.
	You can also select Modbus™ communications, or choose a number of software options such as a timer function, setpoint programming, or advanced fuzzy tuning/PID control.
	Figure 1 — DR4300 Recorder provides clear analog trace and digital indication of process variable value.
	Features
	Charts—Over 200 preprinted charts available to meet specific recording needs.
	Ink Cartridge—Disposable fiber-tip ink cartridge for dependable recording with minimum maintenance. 
	Universal Power—Eliminates the concern with matching the local power requirements. 
	Universal Inputs—Accepts 10 thermocouple types, RTDs, mA, mV or voltage inputs through simple configuration. 
	Thermocouple Failsafe—Configurable upscale or downscale burnout. 
	Manual/Automatic Modes — Bump less, balance less transfer between control modes on advanced recorders. 
	User Configurable — Allows you to set up or alter operating parameters to fit your requirements. Easily set DIP switch configuration on basic recorder. A Vacuum Fluorescent Display/ Keypad with English language prompts is available for more advanced recorder set up and monitoring. 
	Optional Outputs —Choose from Alarm, On-Off Control, Limit Control, or versatile PID digital controller.
	Accutune II™ — Provides a new, truly plug and play tuning algorithm, which will, at the touch of a button or through a digital input, accurately identify and tune any process including those with deadtime and integrating processes. This speeds up and simplifies start-up plus allows retuning at any setpoint. 
	Fuzzy Logic — This new feature uses fuzzy logic to suppress process variable overshoot due to SP changes or externally induced process disturbances. It operates independently from Accutune tuning. It does not change the PID constants, but temporarily modifies the internal controller response to suppress overshoot. This allows more aggressive tuning to co-exist with smooth PV response. It can be enabled or disabled depending on the application or the control criteria.
	Individual Pen Options —Include Totalization, a Timer function, Digital Inputs, Auxiliary Output, and Setpoint Programming allowing the most flexibility to meet the application need. 
	Quality/Support — The DR4300 is backed up by a toll-free phone number for technical assistance.
	CE Mark — Conformity with 73/23/EEC, Low Voltage Directive and 89/336/EEC, the EMC Directive.
	Options
	Control Outputs —One or two control outputs, PID-A, ON-OFF, or PD with Manual Reset. 
	Solid State External Control Relay Outputs — Optional outputs rated at 2 Amps at 120/240 V or 10 Amps at 120/240 V. Minimum load is 0.1 Amp.
	Auxiliary Output —There is also a 4 mA to 20 mA current output available. If not used for control, it can be used to retransmit a process variable. 
	Digital Inputs —Two digital inputs for each pen channel are available. These inputs can be used to trigger the switchover to a second control setpoint or a pre-configured constant output if an external event causes contact closure. In addition, the digital inputs can be used to remotely reset the optional tolalizer or Limit Controller or set up as a trace.
	Alarm Selection —None, one, or two relays to activate external equipment when preset high/low setpoints are reached. 
	Modbus Communications — Allows you to network your recorders to take advantage of overall monitoring of the system using an RS485 network.
	Ramp Soak Programming —Allows configuration of up to four setpoint programs using a total of twenty-four ramp and soak segments. Run or Hold of program is keyboard or remote switch selectable. 
	Totalizer —Totalizes a variable, such as a flow signal, on one or both pens. Provides a 6-digit digital display indication of the totalized value with reset capability. Totalizer allows the units of the totalized value to be different than the input units. A low value cutoff value can also be programmed for the totalizer.
	Limit Control — This model provides a latching relay that activates whenever the PV goes above (High Limit) or below (Low Limit) a preset setpoint value. An alarm message will be displayed when the output is activated. Reset is through a key on the front of the recorder or an optional external switch. Only FM approved limit Control is available. In addition to this, the second relay output is available for an alarm or as a timer output.
	Timer — Provides a configurable time period of 0 to 99 hours, 59 minutes. Alarm 1 is dedicated to be active at the end of the time-out period. Timer “start” is selectable as either the RUN/HOLD key or Alarm 2. The optional Digital Input can also be configured to start the Timer in addition to either the keyboard or Alarm 2. The Timer display is selectable as either time remaining or elapsed time.
	Transmitter Power —24 Vdc transmitter output to power up to two transmitters. 
	Door Options — Choice of gray, blue, or black door with standard latch or optional lock. Standard acrylic window.
	Approvals — UL, CSA, or combined UL/CSA, FM Approved Limit Controller.
	Digital Controller
	The DR4300 Recorder is available with an integral microprocessor-based single-loop PID controller for each pen. 
	A variety of output types — current, time proportional simplex or duplex control, with electromechanical relays, solid state relays, or open collector outputs are available. Depending on the output type, users can configure the control action as ON-OFF, PID-A, or PD with Manual reset. The recorder’s display and keypad allows the user to quickly view process and to easily make changes, and with the door keypad these changes can be made without opening the recorder door. 
	Outputs
	The following output types are available per the model selection guide: 
	 Electromechanical Relay
	 Solid State Relay
	 Open Collector Output
	Output Algorithms
	The DR4300 is available with the following output algorithms: 
	Relay Simplex — Provides On-Off or Time Proportional (relay) output. Electromechanical, solid-state or open collector outputs are standard; 2 amp or 10 amp externally mounted solid-state relay outputs are optional. One output available for alarm.
	Relay Duplex (Heat/Cool) — Depending on which control algorithm you select, this duplex output type can provide on-off duplex or time proportional duplex. The time proportional duplex output provides indep-endent PID tuning constants and two time proportional outputs: one for heat zone above the 50 % output, and one for cool zone below 50 % output. Alarming is not available.
	Current Simplex — Supplies proportional direct current output for final control elements that require a 4 mA to 20 mA signal. Both relay outputs are available for alarm.
	Current/Relay Duplex (Relay = Heat) — Type of output using one relay for time propor-tional output for Heat control if PV is greater than SP and one 4 mA to 20 mA signal for cooling control if PV is less than SP. 
	Relay/Current Duplex (Relay = Cool) — Type of output using one 4 mA to 20 mA signal for Heat control if PV is greater than SP and one relay for time proportional output for cooling control if PV is less than SP. 
	Control Algorithm
	Depending on the output algorithm you select, the recorder can be configured for the following control algorithms:
	On-Off —Whenever the controlled variable deviates a predetermined amount from the setpoint, the recorder moves the final control element to either of two extreme positions. Hysteresis: 0 % to 100 %
	PID-A —The recorder gives full response to Setpoint and Process Variable (PV) changes involving Gain (Proportional), Reset (Integral), and Rate (Derivative) effects. There is a fixed relationship between the value of the controlled variable and the position of the final control element. 
	The adjustable Gain, Rate, and Reset Time tuning constants let you tailor the recorder’s response to your process requirements.
	PD with Manual Reset —The action is similar to the PID-A algorithm except the reset (Integral) value is entered as Manual Reset tuning constant instead of Reset Time. The manual reset value eliminates offset by shifting the PD calculated output upscale or downscale to return the recorder variable to the setpoint.
	Microprocessor Controlled Recording
	Both the chart and the pen are driven by stepper motors controlled by the microprocessor for precise operation. This allows for configurable chart speeds without the need to change motors or gears. The microprocessor uses the configured range selection and input data to determine the proper pen position and then accurately positions the pen to the correct chart position without the need for slidewire feedback or drive cables. This provides for accurate and reliable data recording.
	Operator Interface/Configuration
	Since microprocessor control replaces the previous electro-mechanical recording mechanisms, the configuration of the recorder is determined primarily by its software. 
	For the basic recorder the configuration is easily set up by selecting the pre-configured range, actuation, and chart speed.
	An optional display, using English language prompts, provides additional flexibility to select other chart ranges, input actuation, control or alarm parameters, chart speeds, plus other software features.
	An upper and lower display allows the user to view the process variable (PV) and, by key selection, the control setpoint, control output, deviation from setpoint, totalizer, Setpoint Programming operation information, time remaining or elapsed time on the timer and the status of Accutune, as desired. 
	In the Setup mode, digital displays are preempted by prompts and values for entering the configur-ation data. Indicators light to show which input channel PV is being displayed, which output relay is active, the selected temperature unit, and the recorder’s mode of operation. 
	The configuration data and display actions are selected using an integral keypad. 
	An optional keypad on the door allows changes without the need to open the door of the recorder. 
	The display can also be set to toggle between Input 1 and Input 2. The display can also be set to blank (turn off) if the operator does not want to see a displayed value.
	Input Processing
	The input can be one of any standard low-level electrical signals which can be selected by the user. 
	Ranges are either pre-configured or, by using the display/keypad, expanded and compressed within the range limits to meet the specific measurement needs. 
	Users can select upscale or downscale break protection for most actuations. 
	Input samples are taken at a rate of once every 0.33 seconds. Each input is isolated from the other to insure that the signals do not affect the other inputs. 
	A digital filter value of 1 second on the basic recorder provides input signal smoothing or with the display, this can be changed from 0 seconds to 120 seconds of filtering to match the application need. 
	The basic recorder provides a wide selection of linear and non-linear inputs for the user to select which one best meets the need. By adding the display, a full range of selections is available to the user. The non-linear inputs can be set so the microprocessor linearizes the input, thus allowing mixed input actuations for two pen models to record the process variable on a linear chart. This can be bypassed by recording on a non-linear chart.
	Control Modes
	The recorder can operate in the following modes: 
	Manual Mode — when switched to manual mode, the recorder holds its output at the last value used during automatic operation and stops adjusting the output for changes in process variable.
	Local Automatic Mode — The recorder uses the local setpoint and automatically adjusts the output to maintain the setpoint at the desired value.
	Diagnostics
	Each DR4300 has built-in diagnostics that check critical recorder operations and provide error detection or messages to alert the user of potential faults. This self test is run each time the recorder is powered up. 
	In addition to this, a built-in step pattern test can be run on demand to insure proper pen and chart drive motor operation; this draws a special test pattern on the chart thus providing a record of the recorder’s proper operation. 
	Construction
	All DR4300 recorders are manufactured with a rugged, durable, molded case designed to withstand most industrial environments. This case and the standard NEMA 3 door are designed to protect the internal electrical components from harsh industrial environments. The recorder comes standard with an acrylic window.
	Knockouts in the side and bottom of the case accept conduit connections for convenient wire entry of power, inputs, and outputs. Individual boards for each input allow the user to easily service each input separately, add an additional input to a single pen recorder and to avoid problems with isolation of each signal. 
	The removable connectors also allow for easier servicing without having to disconnect the field wiring.
	Specifications
	Performance
	Number of Inputs
	One pen model:   One inputTwo pen model:   Two inputs
	TYPICAL ACCURACY
	Types of Input Actuations
	Range
	Reference Accuracy*  withField Calibration
	Reference Accuracy*with Factory Calibration
	Temp Stability ± DegreesError 
	°F
	°C
	± °F
	± °C
	± °F
	± °C
	Per 1 Degree ∆T
	ThermocouplesB
	105 to 3300150 to 500500 to 10001000 to 3300
	41 to 181666 to 260260 to 538538 to 1815
	56.012.06.0
	32.06.63.4
	3718
	2110
	4.001.000.40
	E
	–454 to 1832–454 to –202–202 to 1832
	–270 to 1000–270 to –130–130 to 1000
	72.04.0
	40.02.2
	7914
	448
	1.400.70
	E (low)
	–200 to 1100
	–129 to 593
	2.0
	1.2
	11
	6
	0.40
	J
	0 to 1600
	–18 to 871
	3.2
	1.8
	7
	4
	0.15
	J (low)
	20 to 770
	–7 to 410
	1.6
	1.0
	6
	3
	0.08
	K
	–320 to 2500
	–196 to 1371
	4.8
	2.8
	9
	5
	0.15
	K (low)
	–20 to 1000`
	–29 to 538
	2.0
	1.2
	7
	4
	0.10
	Ni-Ni Moly
	32 to 250032 to 500500 to 2500
	0 to 13170 to 260260 to 1371
	3.02.0
	1.61.2
	129
	75
	0.210.14
	Nicrosil-Nisil
	0 to 2372
	–18 to 1200
	4.2
	2.4
	11
	6
	0.20
	R
	0 to 31000 to 500500 to 3100
	–18 to 1704–18 to 260260 to 1704
	8.04.0
	4.42.2
	2613
	147
	0.500.21
	S
	0 to 31000 to 500500 to 3100
	–18 to 1704–18 to 260260 to 1704
	8.04.0
	4.42.2
	2313
	137
	0.500.21
	T
	–420 to 700
	–251 to 371
	3.2
	1.8
	13
	7
	0.15
	T (low)
	–200 to 600
	–129 to 316
	1.6
	1.0
	7
	4
	0.15
	W5W26
	0 to 42000 to 600600 to 36003600 to 4200
	–18 to 2316–18 to 316316 to 19821982 to 2316
	5.65.26.4
	3.23.03.6
	191327
	11715
	1.000.500.20
	RTDPlatinum100 ohms**100 ohms
	       (low)**
	100 ohms (T)***
	–300 to 900–130 to 392–238 to 482
	–184 to 482–90 to 200–150 to 250
	1.61.21.2
	1.00.60.6
	433
	222
	0.150.150.15
	*Includes reference junction calibration of ± 0.01 degrees using the standard "ice bath" method of calibration. Factory calibration at reference ± 1.2 °F.  Note that factory calibration may have typical variations of ± 150 microvolts or ± 0.6 ohms for RTDs which means recalibration may be required to achieve stated accuracy.  **IEC Alpha = 0.00385, ***Alpha = 0.00391
	NOTE: Field Calibration requires model with display.
	Specifications, continued
	Performance, continued
	REFERENCE ACCURACY
	Types of Input Actuations
	Range
	Reference Accuracy*withField Calibration
	Reference Accuracy*with Factory Calibration
	Temp Stability ± Degrees Error Per 1 Degree ∆T
	LinearMilliamperes dc
	0 to 204 to 20
	40 µA32 µA
	80 µA80 µA
	0.011 %/°F0.011 %/°F
	Millivolts dc
	0 to 100 to 1000 to 200
	20 µV200 µV400 µV
	50 µA500 µA1.0 mV
	0.011 %/°F0.011 %/°F0.011 %/°F
	Volts dc
	0 to 10 to 20 to 51 to 50 to 10
	2 mV4 mV10 mV8 mV20 mV
	5 mV10 mV25 mV20 mV50 mV
	0.011 %/°F0.011 %/°F0.011 %/°F0.011 %/°F0.011 %/°F
	Design
	Minimum Input Span
	Range is fully configurable within span limitation of the sensing element.
	Input Impedance
	mA dc: 250 ohmsVdc:  200 K ohmsRTD:  13.3 K ohmsAll Others:  10 Megohms
	Span Step Response Time
	7 seconds maximum
	Reproducibility
	0.1 percent of span
	Sampling Rate
	Input sampled every 1/3 seconds
	Input Filter
	Without Display: Analog with time constant of 3 seconds and digital with time constant of 1 second.With Display: Analog with time constant of 3 seconds and digital adjustable 0 seconds to 120 seconds.
	Digital Displays(Optional)
	Vacuum fluorescent, alphanumericAn upper four-digit display dedicated to the process variable or setpoint.Alternate information displayed during configuration.A six-digit lower display shows key selected operating parameters. Also provides guidance during configuration.
	Modes of Operation
	ManualAutomatic with local set point
	*Includes reference junction calibration of ± 0.01 degrees using the standard "ice bath" method of calibration. Factory calibration at reference ± 1.2 °F. Note that factory calibration may have typical variations of ± 150 microvolts or ± 0.6 ohms for RTDs which means recalibration may be required to achieve stated accuracy.
	Specifications, continued
	Design, continued
	Indicators
	Channel PV display (INP 1 or 2)Controller output (OUT 1 or 2)Temperature unit (F or C)Controller’s mode (A or M)Active Setpoint [L = SP1 active; R = SP2(S2) active]
	Controller Output
	On-Off or Time ProportionalOne SPDT electromechanical relay. Control action can be set for direct or reverse.For Limit Controller: SPDT electromechanical output.Electromechanical Relay Contact Ratings: Resistive Load:  5 A @ 120 Vac, 2.5 A @ 240 Vac Inductive Load:  50 VA @ 120 Vac or 240 VacSolid State Relay Contact Rating: 0.8 A @ 120 VacOpen Collector Output Contact Rating: 12 mA @ 24 VdcTime Proportional Relay Resolution:  3.33 mSec.Cycle Time:  1 second to 120 seconds
	Current Proportional21 mA dc maximum into a negative or positive grounded or non-grounded load of 0 ohms to 600 ohms. Output range can be set between 4 mA and 20 mA, and as direct or reverse action. Resolution:  11 bits Accuracy:  0.5 % Full Scale
	Time Proportional DuplexVariation of time proportional for Heat/Cool applications.  Uses two relay contacts with adjustable deadband that is split at 50 % controller output.
	Current Duplex and Time/Current DuplexVariation of time proportional duplex for Heat/Cool applications. Time proportional output (heat or cool) is a SPST relay. Current proportional output (heat or cool) is a 4 mA to 20 mA signal that can be fed into a negative or positive grounded load of 0 ohms to 600 ohms and is operational over 50 % of range or the entire range. Time Proportional Relay Resolution: 3.33 mSec.  Relay Contact Ratings:   Resistive Load:  5 A @ 120 Vac, 2.5 A @ 240 Vac   Inductive Load:  50 VA @ 120 Vac or 240 Vac   Cycle Time: 1 second to 120 seconds  Current Proportional:    Resolution:  11 bits   Accuracy:  0.5 % full scale
	ActionDirect or Reverse
	Output Limits0 % to 100 % Relay Output–5 % to 105 % Current
	Deadband–5 % to 25 % Time Relay0 % to 25 % On-Off Duplex
	Hysteresis0 % to 100 % of PV span
	Case
	Molded, foamed-Noryl* with gasketed door to meet NEMA 3 enclosure requirements.
	*Registered Trademark — General Electric Co.
	Specifications, continued
	Design, continued
	Pen
	Disposable fiber-tip ink cartridge, line length per cartridge more than 1000 ft (305 m)One Pen:  PurpleTwo Pen:  Purple (pen one) and red (pen two)
	NOTE: Only pen 1 (purple) is referenced to the chart time line.
	Chart
	10.24-inch (260 mm) diameter chart with standard preprinted markings and a calibrated width of 4 inches (100 mm).
	Wiring Connections
	Two piece wiring connectors inside case.
	Color
	Case: BlackDoor: Gray (standard); Caribbean blue (optional)Window: Acrylic
	Approval Bodies 
	CE Mark, UL, CSA, FM  Approved Limit Controller
	Dimensions
	See Figure 2.
	Weight
	12 lb. (5.4 kg)
	Mounting
	Panel, surface, or 2-inch pipe mounting
	CE Conformity (Europe)(Optional)
	Product Classification:
	Enclosure Rating:
	Installation Category (Over-voltage Category)
	Pollution Degree: 
	EMC Classification
	Method of EMC Assessment
	Declaration of Conformity
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed.
	Class I: Permanently Connected, Panel Mounted Industrial Control Equipment with protective earthing (grounding). (EN 61010-1)
	Panel Mounted Equipment, IP 00, this recorder must be panel mounted.Terminals must be enclosed within the panel. Front panel IP 65 (IEC 529)
	Category II: Energy-consuming equipment supplied from the fixed installation.Local level appliances and Industrial Control Equipment. (EN 61010-1)
	Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by condensation. (Ref. IEC 664-1)
	Group 1,Class A, ISM Equipment (EN 55011, emissions), Industrial Equipment (EN 50082-2, immunity)
	Technical File (TF)
	51197639-000
	Specifications, continued
	Options
	Alarm Output
	Two SPDT electromechanical relays, or solid state or open collector outputs for an alarm.
	Relay Contact Ratings: Resistive Load:   5 A @ 120 Vac or 2.5 A @ 240 Vac Inductive Load:  50 VA @ 120 Vac or 240 Vac
	Tuning
	PID tuning parameters of Gain or PB, Rate, Reset.
	Chart
	For Basic Recorder chart speeds set as part of configuration for 8 hours, 12 hours,24 hours or 7 days; with Display/Keypad speeds selectable from 1 hour to 744 hours.
	Input
	Display can be set for 0, 1 (XXX.X) or 2 (XX.XX) decimal position with Display/Keypad, °F or °C units.
	Input range can be scaled from –999 to 9999 and bias of –999 to 9999.
	Sensor Burnout
	Selectable for None, Up, or Down.
	Totalizer (Optional)
	Totalizers (1 per pen); 6 digits displayed; resettable with Keypad or remote (digital) input; rate can be set for seconds, minutes, hours, days, or millions per day, scale factor by 10’s from 1 to 1 x 108; programmable low flow cutoff value.
	Alarms
	Type: Based on PV or deviation, high or low stateHysteresis: 0 % to 100 % of input span
	Digital Inputs
	Two digital inputs, dry contact
	Use for Event Recording, Reset Totalizer, Timer, Switch to Setpoint 2, Switch to Manual mode.
	Through the Door External Keypad
	Six-button keypad to allow operator selections without opening the door.
	Modbus Communication
	Baud Rate: 19,200 maximumProtocol: ModbusLength of Link: 4,000 ft (1,219 m) maximumLink Characteristics: Two-wire, Multidrop
	Setpoint Ramp/Soak Programming (Optional)
	Allows configuration of up to four setpoint programs using a total of twenty-four ramp and soak segments.
	Run or Hold of program is keyboard or remote switch selectable. 
	Each ramp segment can be configured to be run in Hours and Minutes or degrees per minute. 
	Soak segments can have a guaranteed soak deviation which guarantees the time for each soak and will not start until the PV is reached.
	Timer
	Configurable time period of 0 to 99 hours, 59 minutes. 
	Alarm 1 is dedicated to be active at the end of the time-out period. 
	Timer “start” is selectable as either the RUN/HOLD key or Alarm 2. 
	The optional Digital Input can also be configured to start the Timer in addition to either the keyboard or Alarm 2. 
	The Timer display is selectable as either time remaining or elapsed time.
	Transmitter Power
	24 Vdc with adjustment of ± 6 % (22.6 to 25.4)100 mA maximum output
	Specifications, continued
	Environmental and Operation Conditions
	Parameter
	Reference
	Rated
	Extreme
	Transport and Storage
	Ambient Temperature
	67 °F to 77 °F19 °C to 25 °C
	58 °F to 131 °F15 °C to 55 °C**
	32 °F to 131 °F0 °C to 55 °C**
	–40 °F to 151 °F–40 °C to 66 °C
	Relative Humidity (% RH)
	50 ± 3*
	10 to 90*
	5 to 90*
	5 to 95*
	00
	0 to 700.1
	0 to 2000.5
	0 to 2000.5
	00
	130
	530
	530
	5°5°5°
	5°30°10°
	5°90°20°
	AnyAnyAny
	120 ±1 or 240 ±160 ±0.21 or50 ±0.21
	100 to 24060 ±1 or 50 ±1
	90 to 26448 to 62
	N/AN/AN/A
	Power Consumption
	*The maximum rating only applies up to 104 °F (40 °C).  For higher temperatures, the RH specification is derated to maintain constant moisture content.
	**122 °F (50 °C) is maximum temperature for recorder with UL Listing.
	General Reference Data
	Stray Rejection
	Common Mode Rejection Ratio:  120 dB or 1 LSB (whichever is greater) at 60 Hz with maximum source impedance of 100 ohms.
	Normal Mode Rejection Ratio: 60 dB with 100 % span peak to peak maximum at 60 Hz.
	Static Charge Effects
	Exposed panel surface capable of withstanding a discharge from a 250 pf capacitor charged to 10 KV through 100 ohms.
	RFI Susceptibility
	Capable of withstanding an EMI-field generated from a 5-watt transmitter being held at 1 meter, and operating at 151.685 and 450 MHz.
	Line Noise Effects
	Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding Capability Test to level of 2.5 KV.
	Technical Assistance
	Toll-free 800 number puts technical assistance only a phone call away.
	Dimensions
	Figure 2 — DR4300 Recorder Dimensions—For Reference Only
	Ordering Information
	For complete ordering information, request Model Selection Guide 
	44-01-16-04 for DR4300 Circular Chart Recorder.
	For more information, contact Honeywell sales at (800) 343-0228.
	Specifications are subject to change without notice.
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Modbus is a trademark of AEG Modicon
	Word Bookmarks
	Fig2
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	Function
	The Model DR45AW is a Truline® recorder that has been designed to perform as an Open Channel Flow recorder. It combines the broad capabilities of Honeywell’s Truline recorders with special features needed to serve the water and waste water industries.
	These features include: 
	 accurate flow measurement
	 V-notch, rectangular, and Cipolletti weir calculations
	 Parshall flume calculation
	 Palmer-Bowles flume calculation
	 up to four optional totalizers (one per input) that can be automatically scrolled on the display
	 optional NEMA4X door
	 optional non-control pulse output counter alarm
	 adjustable low flow cutoff
	Honeywell’s Model DR45AW Truline recorder is a one to four-channel, microprocessor-based, circular chart recorder. Its “one-pen” stylus printhead produces up to four analog traces and prints alphanumeric chart data on a blank heat-sensitive chart. All four traces share the same time line reference, which the Truline prints.
	This eliminates the error caused by pen alignment offsets in conventional pen designs. Since the Truline prints the chart and generates the analog traces at the same time, there is no error due to variations in chart size caused by changes in temperature and humidity.
	In addition to printing informative, accurate chart records, the Truline recorder alternately displays process variable values for all channels in the selected engineering units.
	Figure 1 — Truline recorder provides printed chart data and continuous digital indication of process variable value.
	Features
	Five Open Channel Flow Elements — are configurable. They are:
	 V Notch Weir
	 Rectangular Weir
	 Cipolletti Weir
	 Parshall Flume
	 Palmer-Bowles Flume
	Pulse Output Counter Alarm — provides 2 configurable time duration relay output when a selected incremental change in volume has occurred. The pulse output relay can be reset from the keyboard.
	Low Flow Cutoff — available for each input being used for totalization. It allows the user to select a percent of flow range value that inhibits the totalizer’s accumulator whenever the input signal is less than the selected value.
	Dual Displays — bright, vacuum fluorescent, alphanumeric digital displays make pasteurization process data instantly available to your operation.
	User Configurable — English language prompts, coupled with simple keystroke sequences, make configuring the recorder easy and straightforward. You can set and/or alter operating parameters to fit your requirements without re-calibration.
	All Purpose Chart — one all-purpose, blank chart eliminates the need for ordering and stocking several types of charts. Users can design the chart to match their specific application.
	Four Channel Input — up to four channels that monitor process variables from a variety of sensor types help reduce panel space requirements.
	“One-pen” Stylus Print Head — prints configurable alphanumeric chart data including time and trend lines. This automatically compensates for chart width variations caused by changes in the ambient relative humidity.
	Time/Date — To guard against unauthorized chart advancement, an integral real-time clock provides accurate timing for the recorder’s time and date printing, and also any operator changes. A 10-year life, battery backup assures correct timing even when power fails.
	External Interface Selections
	 Four Totalizers — up to four totalizers (one for each input) are adjustable. A manually adjustable totalizer function can be selected to make corrections to the accumulated value as a result of power outage. 
	 Modbus( Communications — option allows you to network your recorders to take advantage of overall monitoring of the system using an RS485 network. 
	 Alarm Output — Ties “soft” alarms to up to two integral SPST relays to activate user’s external equipment. 
	 Digital Input — Allows users to initiate, from a remote location, through two dry contact closures, selected functions such as auto to manual control mode, direct to reverse controller action, or initiate autotune. 
	 Timer — This optional feature provides a configurable time period of 0 to 99 hours, 59 minutes or units of minutes and seconds. It can be started via the keyboard, alarm 2, or by a digital input. The timer output is Alarm 1, which energizes at the end of the Timer Period. Alarm 1 can be automatically reset. The Timer Period can be changed between each batch. Status is shown on the lower display. 
	 Auxiliary Output — there is also a 4 to 20 mA current output available.
	Options
	 Door Options — Choice of gray, black or blue doors with standard latch or optional lock. Optional UL and FM approved NEMA4X door available.
	 Chart Illumination — Lights the chart area to improve readability in lower light areas. 
	 Math Functions Algorithms — pre-configured algorithms for easy implement tation into other control loop with Ratio and Bias.
	Summer - will add three inputs with the result as the derived PV.
	Multiplier/Divider - uses three analog inputs to calculate a derived PV with or without square root.
	Multiplier - multiplies three inputs with the result as the derived PV with or without square root.
	Subtractor/Multipler - the difference between input 1 and input 2 is multiplied by input 3.
	Input High/Low Select - specifies the PV as the higher or lower of two inputs.
	Polynomial Curve Characteristics — A fifth order polynomial equation can be used on any one of the analog inputs.
	 Approval Body Options — FM approval, CSA certification and UL Listing or a combination is available. 
	 Customer ID Tag — (30 characters max.) 
	 CE Mark — Conformity with 73/23/EEC, Low Voltage Directive and 89/336/EEC EMC Directive.
	User Configurable
	In the DR4500A Series recorder, microprocessor control replaces conventional electromechanical recording techniques. Its software primarily determines the recorder's capabilities. Since Honeywell has preprogrammed a variety of functional capabilities into the recorder, you only have to configure those functions that are specific for the given application. You configure the recorder using English language prompts that appear in the digital displays. The configuration data (type of input, chart speed, chart range, alarm settings, etc.) are stored in non-volatile memory for safe keeping in the event of a power failure.
	Operator Interface
	Two digital displays present the process variable (PV) value and by key selection, the deviation from reference input; totalization value; or engineering units as desired. The lower display can also be set to hold or scroll. In configuration mode, digital displays are pre-empted by English language prompts and values that you use to enter configuration data. Indicators light to show alarm condition, which channel PV is on display, use of remote set point, and selected temperature unit. 
	Figure 2 — Operator interface includes displays and keypad for comprehensive interaction with the recorder and the process
	Input Processing
	The input can be one of many standard low-level electrical signals. Since inputs are isolated, users can connect different types of input signals to multi-channel models in any combination. The input type and range are user configurable for hassle-free actuation changes in the field. Ranges are easily expanded and compressed within their span limitations to meet specific measurement needs. Users can select upscale or downscale sensor break protection for many of the actuations.
	Each input is sampled at a rate of 3 times per second for 1 or 2 inputs, or 3 times in 2 seconds for 3 or 4 inputs. Each sample is amplified and then converted to a digital signal, which is isolated and passed to the microprocessor. A digital filter with configurable time constants lets users apply input signal smoothing as desired. All non-linear inputs are linearized by the microprocessor.
	An integral 24 Vdc power supply, along with 4-20 mA input configuration, allows direct operation with up to two transmitters without the need for any additional/ external transmitter power supply.
	To totalize a variable, such as a flow signal, users select the applicable input and set the digital display scaling factor through configuration. This eliminates the need for additional integration hardware including a mechanical counter. The totalizer has an eight digit display and 14 digit printing on the chart. A grand total can be enabled to print the sum of all the totalizers. Also, there is the capability to reset the totalizer remotely with digital inputs and a low flow cut off can be set in percent of range, below which the applicable totalizer does not increment.
	Diagnostics
	All DR4500A Series recorders include self-diagnostic systems that check critical operations and provide error messages to alert users about detected faults. Power-up self-diagnostics is a microprocessor controlled diagnostic program that runs tests on selected circuitry when the recorder is powered up. A “key” test allows a user to initiate, on demand, a self-diagnostic routine that checks the keypad and front panel displays.
	Process Interface
	Power, input, and output wiring connect to terminations inside the case. Knockouts in the sides and bottom of the case accept conduit connections for convenient wire entry.
	Construction
	The DR4500A Series recorder is housed in a molded case which can be panel or surface mounted. A glass or acrylic window, gasketed door protects internal components from harsh industrial environments while allowing easy access to the chart and operator interface. Circuitry is partitioned on printed circuit boards for ease of service. A UL and FM approved NEMA4X door is also available.
	Recording and Printing
	Both the chart and the printhead are driven by the stepper motors, which are controlled by the microprocessor allowing precise, maintenance free operation.
	Since chart speed is configurable, users can easily alter the chart speed through the keypad. Gear changing or additional motors are no longer required.
	The microprocessor uses the configured chart range data as well as the input data to determine the proper printhead position. The stepper motor accurately positions the printhead drive. By using a “one-pen” printhead that is capable of printing alphanumeric characters, users can now set various “printed” chart data through configuration. This versatile recorder automatically performs this function by printing pertinent identifying data on the border of the chart. This data can include: listing of the monitored variables, range of each variable, time references, and totalization numbers. The Figure 3 reproduction of a 12-inch circular chart illustrates some of these recording features.
	This data, plus printed time lines and engineering units of scale, eliminate the need to maintain an inventory of a variety of preprinted charts.
	The Truline recorder uses a dot fill technique from a microprocessor algorithm to produce a continuous analog trace of a process variable.
	Specifications
	Design
	Digital Indication Accuracy
	1 digit
	Minimum Input Span
	Range is fully configurable with span limitation of the operating range selected.
	Input Impedance
	4-20 mA dc: 250 ohms0-10 Vdc: 200K ohmsAll others: 10 Megohms
	Source Impedance
	RTD: 100 ohms per lead maximum
	Sampling Rate
	Each input sampled 3 times a second (1 or 2 inputs); 
	3 times in 2 seconds (3 or 4 inputs).
	Input Filter
	Software: Single pole low pass section with selectable time constants (off to 120 seconds).
	Digital Displays
	Vacuum fluorescent, alphanumeric.
	A six-digit display dedicated to the process variable.
	Alternate information displayed during configuration mode.
	An eight-digit display shows key selected operating parameters. Also provides guidance during configuration.
	Indicators
	Channel PV display (CHN 1, 2, 3, or 4)
	Alarm status (ALM 1, 2)
	Controller Output (OUT 1 or 2)
	Remote Set Point (RSP)
	Temperature unit (F or C) or Engineering units
	Controller’s mode (A or MAN)
	Transmitter Supply Voltage
	22 to 26 Vdc at input terminals (50 mA dc at 24 Vdc)
	Case/Door
	Molded, foamed-Noryl** with gasketed door to meet NEMA 3 enclosure requirements. Panel gasket available separately.
	An optional UL and FM approved NEMA4X door is also available.
	Chart
	12-inch (304.8mm) diameter chart. Plain thermal-sensitive paper.
	Wiring Connections
	Terminals inside the case
	Color
	Case: Black
	Door (standard): Caribbean Blue, Black or Gray
	Approval Bodies
	U.L. approval depending on model. Consult Model selection Guide for information.
	FM approved for Class I, Div 2, Groups A, B, C, D areas depending on model.
	Dimensions
	See Figure 4
	Weight
	13.2 lb. (6 kg)
	Mounting
	Panel or surface mounted. Some adapter kits available for existing panel cutouts.
	Specifications, continued
	Performance
	Number of Inputs
	One channel model: One input
	Two channel model: Two inputs
	Three channel model: Three inputs
	Four channel model: Four inputs
	Types of Input Actuation
	Range
	Reference Accuracy
	Temp. Stability ±
	Thermocouples2
	˚F
	˚C
	± ˚F
	± ˚C
	Degrees Error Per 1 Degree ∆T
	B
	105 to 3300
	105 to 150
	150 to 500 
	500 to 1000
	1000 to 3300
	41 to 1816
	41 to 66
	66 to 260
	260 to 538
	538 to 1816
	42.00
	14.00
	3.00
	1.50
	23.00
	7.70
	1.70
	0.80
	2.00
	2.00
	0.50
	0.20
	E
	-454 to 1832
	-454 to -202
	-202 to 1832
	-270 to 1000
	-270 to -130
	-130 to 1000
	18.00
	1.00
	10.00
	0.55
	0.70
	0.35
	E (low)
	-200 to 1100
	-129 to 593
	0.50
	0.30
	0.20
	J
	0 to 1600
	-18 to 871
	0.40
	0.22
	0.06
	J (low)
	20 to 770
	-7 to 410
	0.20
	0.11
	0.04
	K
	-320 to 2500
	-320 to 0
	0 to 2500
	-196 to 1371
	-196 to -18
	18 to 1371
	1.25
	0.60
	0.70
	0.35
	0.18
	0.09
	K (low)
	-20 to 1000
	-29 to 538
	0.30
	0.16
	0.05
	NNM (Ni Ni Moly)
	32 to 2500
	32 to500
	500 to 2500
	0 to 1371
	0 to 260
	260 to 1371
	0.75
	0.50
	0.40
	0.30
	0.09
	0.07
	NIC (Nicrosil Nisil)
	0 to 2372
	-18 to 1300
	1.0
	0.55
	0.01
	R
	0 to 3100
	0 to 500
	500 to 3100
	-18 to 1704
	-18 to 260
	260 to 1704
	2.00
	1.00
	1.10
	0.55
	0.25
	0.13
	S
	0 to 3100
	0 to 500
	500 to 3100
	-18 to 1704
	-18 to 260
	260 to 1704
	2.00
	1.00
	1.10
	0.55
	0.23
	0.13
	T 
	-300 to 700
	-184 to 371
	0.60
	0.35
	0.07
	T (low)
	-200 to 600
	-129 to 316
	0.40
	0.22
	0.07
	W5W26
	0 to 4200
	0 to 600
	600 to 3600
	3600 to 4200
	-18 to 2315
	-18 to 316
	316 to 1982
	1982 to 2315
	1.40
	1.30
	1.60
	0.77
	0.70
	0.90
	0.17
	0.17
	0.29
	W5W26 (low)
	0 to 2240
	0 to 600
	600 to 2240
	-18 to 1227
	-18 to 316
	316 to 1227
	1.10
	1.00
	0.60
	0.55
	0.14
	0.10
	Radiamatic (RH)
	1400 to 3400
	760 to 1871
	1.00
	0.55
	0.10
	RTDs2
	Platinum
	100 ohms
	500 ohms
	–300  to 900 
	–300  to 900 
	–184  to 482
	–184 to 482
	0.40
	0.20
	0.22
	0.11
	   0.05
	   0.05
	2 Includes reference junction calibration of ± 0.01 degrees using standard “ice bath” method of calibration. Factory calibration at reference ± 1.2˚F. Note that factory calibration may vary by as much as ± 10 microvolts or ± 0.3 ohms for RTDs which means recalibration may be required to achieve stated accuracy.
	Specifications, continued
	Types of Input Actuation
	Range
	Reference Accuracy
	Temp. Stability ±
	Thermocouples2
	˚F
	˚C
	± ˚F
	± ˚C
	Degrees Error Per 1 Degree ∆T
	Linear
	Milliamperes dc
	Millivolts dc
	Volts dc
	4  to 20
	0 to 10
	10 to 50
	1 to 5 (can be
	calibrated 0 to 5)
	0  to 10
	--
	--
	--
	--
	--
	0.10%
	0.05%
	0.05%
	0.05%
	0.10%
	--
	--
	--
	--
	--
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	Relative Humidity
	Platinum Wet/Dry
	100 ohm     Input     
	Wet/Dry
	–130 to 392
	–90 to 200
	0.30
	0.16
	0.03
	Bulb*            
	Measured %RH
	Dry Bulb Range            
	             ˚F                            C
	Reference Accuracy
	± ˚F               ± ˚C
	Temp. Stability
	53 to 104˚F/
	12 to 40˚C
	              %RH3
	0 to <20
	20  to 100
	–103  to 212
	35 to 40
	>40 to 100
	100 to 212
	–75  to 100
	2 to 4
	>4  to 38
	38  to 100
	2% RH
	2% RH
	1% RH
	1% RH
	0.11% RH/˚F
	0.11% RH/˚F
	0.06% RH/˚F
	0.03% RH/˚F
	Configurable Parameters: These parameters can be set through the keypad.
	Group
	Parameters
	Setting Range or Selection
	Resolution
	CHART
	Chart speed
	Hours per revolution
	Time Div
	Minor Div
	Continue
	Chart Name
	Header
	Rem Chart
	Wake Minute
	Wake Hour
	Wake Day
	Wake Month
	8 hrs, 12 hrs, 24 hrs, 7 days, or selected hours per rev
	6 to 744 hrs**  (12 hrs. for Abrasion Resistant Pen)
	8 to 24
	4 or 8
	Yes or No (Chart rotation beyond 360 degrees)
	Up to six characters
	Yes or No
	None, Extsw1, Extsw2, Alarm1,2, 3, 4, 5, or 6, Time0 to 59
	0 to 23
	0 to 31
	0 to 12
	TIME
	Minutes
	Hours
	Day
	Month
	Year
	Day
	1 to 59
	0 to 23
	1 to 31
	1 to 12
	4-digits
	Monday to Sunday
	Group
	Parameters
	Setting Range or Selection
	Resolution
	PEN 1, PEN 2, PEN3, PEN4
	Pen 1
	Pen 1 input
	Chart 1 high range value
	Chart 1 low range value
	Major chart division
	Minor chart division
	Range 1 Tag
	Pen 1 On
	Pen 1 Off
	Disable or Enable
	Input 12,3,4, Output, SP, Dev, Dgtl1, Dgtl2, Out2, SP2, Dev2
	–999.0 to 9999
	–999.0 to 9999
	2 to 10
	2 to 10
	Up to five characters
	0 to 100% of chart
	0 to 100% of chart
	0.1
	0.1
	1
	1
	AUX OUT 1
	Auxiliary Output4 mA Val
	20 mA Val
	Disable, In1, In2, PV1, PV2, Dev1, Dev2, Out 1 (2), SP 1(2)
	Lower Scaling Factor
	High Scaling Factor
	2Includes reference junction calibration of ± 0.01 degrees using standard “ice bath” method of calibration. Factory calibration at reference 
	± 1.2˚F. Note that factory calibration may vary by as much as ± 10 microvolts or ± 0.3 ohms for RTDs which means recalibration may be required to achieve stated accuracy.
	3The RH calculation is inoperative when temperature goes below 32˚F (0˚C) or above 212˚F (100˚C). However, the dry bulb temperature will be   monitored to -103˚F (-75˚C). Accuracy stated is for Truline Recorder only and does not include remaining system accuracies.
	*IEC Alpha (α) = 0.00385 ˚C
	**Below 8 hrs. chart speed and 24 hrs. chart speed with Abrasion Resistant Pen printing may be degraded.
	Specifications, continued
	Configurable Parameters continued: These parameters can be set through the keypad.
	Group
	Parameters
	Setting Range or Selection
	Resolution
	INPUT 1, INPUT 2, INPUT 3, INPUT 4
	Decimal  point location
	Units
	Actuation type
	Transmitter characterization
	High range value
	Low range value
	Flow transmitter
	Flow Rate
	Weir type
	Parshall Flume sizePalmer-Bowles Flume type
	V Notch Weir angle
	Weir or Flume width
	Weir or Flume Maximum Height
	Weir or Flume Minimum Height
	Low Flow Cutoff (% of Max. Flow)
	Input compensation
	Filter Input
	Sensor break protection
	None, 1 (XXX.X), 2 (XX.XX), or 3 (X.XXX) –
	one decimal place only for non-linear inputs
	˚F, ˚C or engineering units
	See input types
	All non-linear input types, linear, square root
	–999.0 to 9999
	–999.0 to 9999
	None, Height, or Flow
	CFS, GPS, GPM, GPH, MGD, AFD, CMS, CMM, CMH, LPS, MLD, HMD, LPM, LPH, KC/M, KG/H
	V Notch, Rectangular, Cipolletti
	1 inch, 2 inch, 3 inch, 6 inch, 9 inch, or defined by user.
	4,6,8,10,12,15,18,21,24,27,30,36,42,48,60, or 72 inch30, 60, 90, 120 degrees
	0 to 9999 inches 
	0 to 9999 inches (represents Max. input signal)
	0 to 9999 inches (represents Min. input signal)
	0 to 100%
	–999.0 to 9999
	0 to 120 sec
	None, Up or Down (burnout)
	1
	1
	1
	1
	1
	1
	1
	1
	TOTAL1, TOTAL2, TOTAL3, TOTAL4
	Total
	Reset total
	Total 1(2,3,4)
	Total engineering units
	Scaling factor
	Resettable
	Totalizer adjustment
	Adjustment Rate (average flow)
	Adjustment Time Duration
	Execute Totalizer Adjustment
	Read only
	Yes or No
	Input 1,2,3,4, PV1, Etime
	Desired alphanumeric title
	1, 10, 100, 1000, 10,000, 100,000 or 1E6
	No, Local, Ext Sw1, Ext Sw2
	Yes or No (in case of power outage)
	0 to 9999 (uses unit selected)
	0 to 9999 (uses unit selected)
	Yes or No (no adjustment made until YES selected)
	PULS OUT
	Relay Output 1Relay Output 2
	Pulse Counter Selection
	Totalizer Selection
	Pulse Setpoint Value
	Setpoint Scale Selection
	Pulse Width
	Pulse Counter Reset
	Yes or No
	TOTAL 1, TOTAL 2, TOTAL 3, or TOTAL 4
	0 to 9999
	1, 10, 100, 1000, 10000, 100000, or 1E6
	0.5 sec., 1 sec., 5 sec.
	Yes or No
	OPTIONS
	Reject Frequency
	Relative Humidity
	Atm. Pressure
	Scroll
	Deviation
	Deviation Setpoint
	60 or 50 Hz
	Yes or No
	590 to 800
	None, 1 sec, 2 sec, 3 sec
	None, SetPnt, Chan 1
	-999.0 to 9999
	TIMER
	TimerPeriodStartLdisplayResetIncrement
	Enable/Disable0.00 to 99:59Run/Hold Key or Alarm 2Time Remaining or Elapsed TimeRun/Hold key or Alarm 1Minut or Second
	Specifications, continued
	Configurable Parameters, continued: These parameters can be set through the keypad.
	Group
	Parameters
	Setting Range or Selection
	Resolution
	Input Algorithm
	Input Algorithm
	K CoefficientPV High LimitPV Low LimitRatio ABias ARatio BBias BRatio CBias CPolynomial CharacterizationPolynomial coefficient  C0Polynomial coefficient  C1, C2, C3, C4, and C5
	-999 to 9999None, Input 1, Input 2, Input 3, Input 4–99.99  to  99.99–9.999  to  9 999
	ALARMS
	(1,2,3,4,5,6))
	SP Value
	SP Type
	Alarm Type
	Alarm Scaling Multiplier for                    Totalizer Alarm
	Alarm Hysteresis
	0.1
	EVNT MSG
	Event 1 (2,3,4,5,6)
	MESSAGE 1 (2,3,4,5,6)
	POSITION 1 (2,3,4,5,6)
	EXTSW1, EXTSW2, ALARM 1, ALARM 2, ALARM 3, ALARM 4, ALARM 5, ALARM 6
	Message for event (up to 6 characters)
	Chart position for message printing (0 to 100%)
	LOCKOUT
	Password
	Lockout (software and/or hardware)
	Change
	Up to four characters
	None, Calib, +Conf, Max (hardware configuration lockout—option)
	Used if changing Password
	STATUS
	Version
	Failsafe
	RAM Test
	Configuration Test
	Calibration Test
	Comm Test
	Fact CRC
	Battery Test
	Latest Software Version 
	Yes or No
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Options
	Alarm Output
	Two SPST electromechanical relaysRelay Contact Ratings:
	Resistive Load: 1A @ 120 Vac, 1/2A @ 240 Vac.
	Auxiliary Linear Output (Optional)
	21 mAdc maximum into a negative or positive grounded load or non-grounded load of 0 to 1000 ohms.Output range can be set between 0 to 21 mA, as direct or reverse action. It can be configured to represent any one of 10 parameters, Deviation, or Control output. The range of the auxiliary output, as a function of the selected variable, can be scaled. This output can be used as a second current output for current duplex outputs.
	Resolution: 12 bits over 0 to 21 mAAccuracy: 0.2% of full scaleTemperature Stability: 0.03% F.S./°C
	Digital Input
	+20 Vdc source for external dry contact or isolated solid state contacts. Selects one configured input.
	Totalizers
	Up to four totalizers on DR45AW Model. Eight digit “totals” with multiplier on digital display; 14-digit totalization printout on chart.  When enabled, a grand total can be printed where total #4 is normally printed.
	Specifications, continued
	Options, continued
	Calculations
	Open channel flow calculations available.
	Math Algorithms
	Eight algorithms available:
	A + B + C (summer)
	(A • B/C (square root multiplier/divider)
	(A • B • C (square root multiplier)
	A • B/C (multiplier/divider)
	A • B • C (multiplier)
	(A – B) • C (difference multiplier)
	High/Low Select between Input 1 and 2Polynomial Equation – Fifth order provides equation 
	 • where:
	A = Input 1 • ratio A + bias A
	B = Input 2 • ratio B + bias B
	C = Input 3 • ratio C + bias C
	Limit of Ratio = -20 to +20
	Limit of Bias = -999 to +9999
	CE Conformity (Europe)
	Product Classification:
	Enclosure Rating:
	Installation Category (Over-voltage Category)
	Pollution Degree:
	EMC Classification
	Method of EMC Assessment
	Declaration of Conformity
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed.
	Class I: Permanently Connected, Panel Mounted Industrial Control Equipment with protective earthing (grounding). (EN 61010-1)
	Panel Mounted Equipment, IP 00, this recorder must be panel mounted.Terminals must be enclosed within the panel. Front panel IP 65 (IEC 529)
	Category II: Energy-consuming equipment supplied from the fixed installation.Local level appliances, and Industrial Control Equipment. (EN 61010-1)
	Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by condensation. (Ref. IEC 664-1)
	Group 1, Class A, ISM Equipment (EN 55011, emissions), Industrial Equipment (EN 50082-2, immunity)
	Technical File (TF)
	51197639-000
	Flow Equations
	Weir and Flume
	Note: When a metric flowmeter is selected, height and width parameters are read as centimeters.
	For the following equations, both height and width are measured in feet (See Note.)
	V NOTCH WEIR
	30 DEG   Q =.676 H2.5 cubic feet per second60 DEG   Q = 1.42 H2.440 cubic feet per second90 DEG   Q = 2.49 H2.475 cubic feet per second120 DEG   Q = 4.33 H2.5 cubic feet per second
	RECTANGULAR WEIR
	Q = 3.33 (W – 0.2H) H1.5 cubic feet per secondWidth must be greater than three times the height.
	CIPOLLETTI WEIR
	Q = 3.37 W (H)1.5 cubic feet per second
	PARSHALL FLUME
	Throat Width        Flow (ft3/sec)
	1 inchQ = 0.338 H1.55 cubic feet per second
	2 inchesQ = 0.676 H1.55 cubic feet per second
	3 inches Q = 0.993 H1.547 cubic feet per second
	6 inchesQ = 2.060 H1.58 cubic feet per second
	9 inchesQ = 3.068 H1.53 cubic feet per second
	X inchesQ = 4 W H(1.522 W0.026) cubic feet per second
	 (X is greater than 12 inches)
	Where: W = Width (in feet) Q = Flow (in cubic feet per second) H = Height (in feet)
	Example
	User has a 3-inch Parshall Flume and measures height as two feet. Flow is calculated as: Q = 0.993 (2)1.547 = 2.9 cubic feet per second
	Weir and Flume, continued
	*Equations provided by Plasti-Fab Inc.
	Where:W = Width (in feet)Q = Flow (in cubic feet per second)H = Height (in feet)
	PALMER-BOWLUS FLUME*
	Type  Flow (ft3/sec)
	4 inches Q = 1.73 (H + .00588)1.9573
	6 inches Q = 2.071 (H + .005421)1.9025
	8 inches Q = 2.537 (H + .01456)1.9724
	10 inches Q = 2.843 (H + .0161)1.9530
	12 inches Q = 3.142 (H + .017)1.9362
	15 inches Q = 3.574 (H + .0168)1.9062
	18 inches Q = 3.988 (H + .01875)1.8977
	21 inches Q = 4.223 (H + .039)1.9619
	24 inches Q = 4.574 (H + .0408)1.9497
	27 inches Q = 4.97 (H + .038)1.9269
	30 inches Q = 5.022 (H + .0625)1.9663
	36 inches Q = 5.462 (H + .08)1.991
	42 inches Q = 6.12 (H + .078)1.9628
	48 inches Q = 6.626 (H + .085)1.9586
	60 inches Q = 7.183 (H + .126)1.9833
	72 inches Q = 7.839 (H + .155)1.9871
	Environmental and Operating Conditions
	Parameter
	Reference
	Rated
	Extreme
	Transport and storage
	Ambient
	Temperature
	67 to 77˚F
	19 to 25˚C
	58 to 131˚F
	15 to 55˚C
	32 to 131˚F
	0 to 55˚C
	–40 to 151˚F
	–40 to 66˚C
	Relative Humidity (%RH)
	0 to 55*
	10 to 90*
	5 to 90*
	5 to 95*
	Vibration
	    Frequency (Hz)
	    Acceleration (g)
	0
	0
	0 to 70
	0.1
	0 to 200
	0.2
	0 to 200
	0.5
	Mechanical Shock
	    Acceleration (g)
	    Duration (ms))
	0
	0
	1
	30
	5
	30
	20
	30
	Mounting Position from Vertical
	    Tilted Forward
	    Tilted Backward
	    Tilted to Side (± )
	5˚
	5˚
	5˚
	5˚
	30˚
	10˚
	5˚
	90˚
	20˚
	Any
	Any
	Any
	Power Requirements
	    Voltage (VRMS)
	   Frequency (Hz)
	119 to 121
	238 to 242
	49.8 to 50.2
	59.8 to 60.2
	102 to 132
	204 to 264
	49 to 51
	59 to 61
	102 to 132
	204 to 264
	48 to 52
	58 to 62
	N/A
	N/A
	N/A
	N/A
	Power Consumption
	24 watts maximum
	General Reference Data
	Stray Rejection
	Common Mode Rejection Ratio: 120dB or 1 LSB (whichever is greater) at 60 Hz with maximum source impedance of 100 ohms.
	Normal Mode Rejection Ratio: 60dB with a 100% span peak-to-peak maximum at 60 Hz.
	Static Charge Effects
	Exposed panel surfaces capable of withstanding a discharge from a 250pf capacitor charged to 10 KV through 100 ohms.
	Line Noise Effects
	Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding Capability Test to a level of 2.5KV.
	Stylus Life
	Typically capable of printing one chart per day for five years under clean room conditions.
	Technical Assistance
	Toll-free 800 number puts technical assistance only a phone call away.
	* The maximum rating only applies up to 104 ˚F (40 ˚C). For higher temperatures, the RH specification is de-rated to maintain constant moisture content.
	Dimensions
	Figure 4
	Ordering Information
	For complete ordering information, request Model Selection Guide 44-45-16-07 for DR4500A Series Circular Chart Recorder.
	Honeywell offers a full line of sensors and transmitters that produce a compatible range of dc voltage or current signals which can be used as inputs to the DR4500A Series Recorder. 
	These devices measure:
	 Temperature: (Thermocouple or RTD)
	 Pressure
	 Flow             {4 to 20 mA dc or 1 to 5 Vdc process transmitter}
	 Liquid Level
	 Relative Humidity
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Truline is a registered trademark of Honeywell and ™Modbus is a trademark of AEG Modicon.
	Word Bookmarks
	Fig3
	Fig4
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	Function
	The DR45AR Food/Pharmaceutical and Relay Expansion Recorder combines the broad capabilities of Honeywell’s Truline® recorders with the special features needed to serve the food and pharmaceutical industries. 
	These features include:
	 FO calculation; or up to two totalizers
	 2, 4, or 6 alarm relays
	 up to 6 customer-configured messages activated by internal alarms or digital inputs
	 200-ohm Burns bulb actuation
	 Optional UL and FM approved NEMA4X door available.
	 setpoint security with a four-digit alphanumeric code configured by the customer
	Honeywell’s Model DR45AR Truline recorder is a one to four-channel, microprocessor-based, circular chart recorder. Its “one-pen” stylus printhead produces up to four analog traces and prints alphanumeric chart data on a blank heat-sensitive chart.
	All four traces share the same time line reference, which the Truline prints. This eliminates the error caused by pen alignment offsets in conventional pen designs.
	Since the Truline prints the chart and generates the analog traces at the same time, there is no error due to variations in chart size caused by changes in temperature and humidity.
	In addition to printing informative, accurate chart records, the Truline recorder alternately displays process variable values for all channels in the selected engineering units.
	Figure 1 — Truline recorder provides printed chart data and continuous digital indication of process variable value.
	Features
	User Configurable — English language prompts, coupled with simple keystroke sequences, make configuring the recorder easy and straightforward. You can set and/or alter operating parameters to fit your requirements without re-calibration.
	Operator Interface — bright, vacuum fluorescent, alphanumeric digital displays make pasteurization process data instantly available to your operation.
	Bargraph Display — indicates deviation of ± 10% of input span with center bar, On-control with center bar, On-control indication.
	All-Purpose Chart — One all purpose, blank chart eliminates the need for ordering and stocking several types of charts. Users can design the chart to match their specific application.
	Four Channels — monitor process variables from a variety of sensor types help reduce panel space requirements
	Control Output — up to two versatile PID controllers lets you configure the exact control action needed for your process.
	“One-pen” Printer — prints configurable alphanumeric chart data including time and trend lines. This automatically compensates for chart width variations caused by changes in the ambient relative humidity. 
	Time/Date — To guard against unauthorized chart advancement, an integral real-time clock provides accurate timing for the recorder’s time and date printing, and also any operator changes. A 10-year life battery backup assures correct timing even when power fails.
	Accutune II™ — This standard feature provides a new, truly plug and play tuning algorithm, which will, at the touch of a button or through a digital input, accurately identify and tune any process including those with deadtime and integrating processes. This speeds up and simplifies start-up plus allows re-tuning at any setpoint.
	Fuzzy Logic — This standard feature uses fuzzy logic to suppress process variable overshoot due to SP changes or externally induced process disturbances. It operates independently from AccutuneII tuning. It does not change the PID constants, but temporarily modifies the internal controller response to suppress overshoot. This allows more aggressive tuning to co-exist with smooth PV response. It can be enabled or disabled depending on the application or the control criteria.
	Event Messages — Up to six event messages can each be printed on designated areas of the chart and can be triggered by a specific selectable event. 
	Setpoint Ramp — A single set point ramp is user programmable and is easily repeated and activated through the Run/Hold key. 
	Setpoint Rate — Lets you define a ramp rate applied to any local setpoint change. A separate upscale or downscale rate is configurable. 
	Set Point Ramp/Soak Programming — Lets users program and store 18 ramp and 18 soak segments. Run or Hold of program is keyboard or remote switch selectable. Each control loop can run one of the 6 profiles using any number of consecutive segments of the program. 
	You can select a recovery mode for power-up.
	External Interface Selections
	 Alarm Output — a Ties “soft” alarm to up to six integral SPST relays to activate users external equipment.
	 Auxiliary Output — there is also a 4 to 20 mA current output available. It can be used to retransmit a process variable.
	 Modbus™ Communications — Option allows you to network your recorders to take advantage of overall monitoring of the system using an RS485 network.
	 Six Alarms — Up to six integral “soft” alarms are easily set by users to announce selected, out-of-limit conditions.
	 Timer — This optional feature provides a configurable time period of 0 to 99 hours, 59 minutes or units of minutes and seconds. It can be started via the keyboard, alarm 2, or by a digital input. The timer output is Alarm 1, which energizes at the end of the Timer Period. Alarm 1 can be automatically reset. The Timer Period can be changed between each batch. Status is shown on the lower display.
	 Digital Input — Allows users to initiate from a remote location through two dry contact closures, selected recorder functions, such as switching from automatic to manual control mode, from direct to reverse controller action, or reset totalizers.
	Options
	 Math Functions
	Algorithms — pre-configured algorithms for easy implementation into other control loop with Ratio and Bias.
	Summer - will add three inputs with the result as the derived PV.
	Multiplier/Divider - uses three analog inputs to calculate a derived PV with or without square root.
	Multiplier - will multiply three inputs with the result as the derived PV with or without square root.
	Subtractor/Multipler - the difference between input 1 and input 2 is multiplied by input 3.
	Input High/Low Select - specifies the PV as the higher or lower of two inputs.
	Polynomial Curve Characteristics — A fifth order polynomial equation can be used on any one of the analog inputs.
	 Chart Illumination — Lights the chart area to improve readability in lower light areas.
	 Two Totalizers — one or two totalizers are available. Eight digit totals with multiplier on digital display. Fourteen digits totalization print out on chart. A grand total can be printed. 
	 Door Options — Choice of gray, black or blue doors with standard latch or optional lock. Optional UL and FM approved NEMA4X door available. 
	 Approval Body Options — FM approval, CSA certification and UL Listing or a combination is available. 
	 Customer ID Tag — (30 characters max.) 
	 CE Mark — Conformity with 73/23/EEC, Low Voltage Directive and 89/336/EEC EMC Directive
	 FO Calculation — this function computes equivalent sterilization time by accumulating lethality rates for a product over each scan interval of the recorder.
	User Configurable
	In the DR4500A Series recorder, microprocessor control replaces conventional electromechanical recording techniques. This means that its software now primarily determines the recorder's capabilities. 
	Since Honeywell has preprogrammed a variety of functional capabilities into the recorder, a user only has to configure those functions that are specific for the given application. The user configures the recorder by following English language prompts that appear in the digital displays.
	The configuration data (type of input, chart speed, chart range, alarm settings, tuning constants, etc.) are stored in nonvolatile memory for safe keeping in the event of a power failure.
	Operator Interface
	Two digital displays (Figure 2) present the process variable (PV) value and by key selection, the controller set point; controller output; deviation from reference input; dry bulb temperature; totalization value; or engineering units as desired. The lower display can also be set to hold or scroll.
	In configuration mode, digital displays are pre-empted by English language prompts and values that you use to enter configuration data. Indicators light to show alarm condition, which channel PV is on display, use of remote set point, the output relay is on, selected temperature unit, and controller’s mode of operation.
	A deviation bargraph lets operators tell at a glance if the process variable is at, above, or below the controller’s set point. The keypad through which configuration data is entered also serves as an integral automatic/manual station that provides bumpless transfer for controllers.
	Figure 2 — Operator interface includes displays and keypad for comprehensive interaction with the recorder and the process.
	Recording and Printing
	Both the chart and the printhead are driven by the stepper motors, which are controlled by the microprocessor allowing precise maintenance free operation.
	Since chart speed is configurable, users can easily alter the chart speed through the keypad. Gear changing or additional motors are no longer required.
	The microprocessor uses the configured chart range data as well as the input data to determine the proper printhead position. The stepper motor accurately positions the printhead drive.
	By using a “one-pen” printhead that is capable of printing alphanumeric characters, users can now set various “printed” chart data through configuration. This means that such chart data as range marking in engineering units; digital values for process variables, and trace identification are easily personalized for the application. 
	Figure 3 is a reproduction of a 12-inch circular chart and illustrates some of these recording features.
	This data, plus printed time lines and engineering units of scale, eliminate the need to maintain an inventory of a variety of preprinted charts.
	The Truline recorder uses a dot fill technique from a microprocessor algorithm to produce a continuous analog trace of a process variable.
	Digital Controller
	The DR4500A Series recorder controller (1 or 2 loops) includes an integral microprocessor-based, PID controller. 
	Depending on the output type, users can configure the control action as On-Off, PID-A, PID-B, or PD with Manual. 
	As with the record functions, English language prompts quickly guide users through the entry of all the controller’s configurable parameters.
	Input Processing
	The input can be one of many standard low-level electrical signals. Since inputs are isolated, users can connect different types of input signals to multi-channel models in any combination. And, for models with 2 or more channels, a relative humidity (wet/dry bulb) actuation is available using 100 ohm platinum bulbs (α = 0.00385). 
	The input type and range are user configurable for hassle-free actuation changes in the field. Ranges are easily expanded and compressed within their span limitations to meet specific measurement needs.
	Users can select upscale or downscale sensor break protection for many of the actuations.
	Each input is sampled at a rate of 3 times per second for 1 or 2 inputs, or 3 times in 2 seconds for 3 or 4 inputs. Each sample is amplified and then converted to a digital signal, which is isolated and passed to the microprocessor.
	A digital filter with configurable time constants lets users apply input signal smoothing as desired. All non-linear inputs are linearized by the microprocessor.
	An integral 24 Vdc power supply, along with 4-20 mA input configuration, allows direct operation with up to two transmitters without the need for any additional/external transmitter power supply. 
	To totalize a variable, such as a flow signal, users select the applicable input and set the digital display scaling factor through configuration. 
	This eliminates the need for additional integration hardware including a mechanical counter. The totalizer has an eight digit display and 14 digit printing on the chart.
	A grand total can be enabled to print the sum of all the totalizers. Also, there is the capability to reset the totalizer remotely with digital inputs and a low flow cutoff can be set in percent of range below which the applicable totalizer does not increment.
	Diagnostics
	All DR4500A Series recorders include self-diagnostic systems that check critical operations and provide error messages to alert users about detected faults.
	Power-up self-diagnostics is a microprocessor controlled diagnostic program that runs tests on selected circuitry when the recorder is powered up. A “key” test allows a user to initiate, on demand, a self-diagnostic routine that checks the keypad and front panel displays.
	Construction
	The DR4500A Series recorder is housed in a molded case, which can be panel or surface, mounted. A glass or optional acrylic window, gasketed door protects internal components from harsh industrial environments while allowing easy access to the chart and operator interface. Circuitry is partitioned on printed circuit boards for ease of service. A UL and FM approved NEMA4X door is also available.
	Process Interface
	Power, input, and output wiring connect to terminations inside the case. Knockouts in the sides and bottom of the case accept conduit connections for convenient wire entry.
	Figure 3 — Sample of Printed Chart
	Specifications
	Design
	Digital Indication Accuracy
	1 digit
	Minimum Input Span
	Range is fully configurable with span limitation of the operating range selected
	Input Impedance
	4-20 mA dc:  250 ohms0-10 Vdc:  200K ohmsAll others:  10 Megohms
	Source Impedance
	RTD:  100 ohms per lead maximum
	Sampling Rate
	Each input sampled 3 times a second (1 or 2 inputs); 3 times in 2 seconds  (3 or 4 inputs).
	Input Filter
	Software: Single pole low pass section with selectable time constants (off to 120 seconds).
	Digital Displays
	Vacuum fluorescent, alphanumeric.A six-digit display dedicated to the process variable.Alternate information displayed during configuration mode.An eight-digit display shows key selected operating parameters. Also provides guidance during configuration.
	Indicators
	Channel PV display (CHN 1, 2, 3, or 4)Alarm status (ALM 1, 2)Controller Output (OUT 1)Remote Set Point (RSP)Temperature unit (F or C) or Engineering unitsController’s mode (A or MAN)
	Deviation Bargraph
	21 segment, color coded deviation bargraph:Green (large) = On ControlGreen (Small) = Deviation to ± 10% of PV
	Controller Modes of Operation
	Manual OperationAutomatic with local set pointAutomatic with remote set point
	Transmitter Supply Voltage
	22 to 26 Vdc at input terminals (50 mA dc at 24 Vdc)
	Case/Door
	Molded, foamed-Noryl* with gasketed door to meet NEMA 3 enclosure requirements. Panel gasket available separately.
	An optional UL and FM approved NEMA4X door is also available.
	Chart
	12-inch (304.8mm) diameter chart. Plain thermal-sensitive paper.
	Wiring Connections
	Terminals inside the case
	Color
	Case:  Black
	Door (standard):  Caribbean Blue, Black or Gray
	Approval Bodies
	U.L. approval depending on model. Consult Model selection Guide for information.FM approved for Class I, Div 2, Groups A, B, C, D areas depending on model.
	Dimensions
	See Figure 4
	Weight
	13.2 lb. (6 kg)
	Mounting
	Panel or surface mounted. Some adapter kits are available for existing panel cutouts.
	Specifications, continued
	Performance
	Number of Inputs
	One channel model:  One inputTwo channel model:  Two inputsThree channel model:  Three inputsFour channel model:  Four inputs
	Types of Input Actuation
	Range
	Reference Accuracy
	Temp. Stability ± 
	Thermocouples2
	˚F
	˚C
	± ˚F
	± ˚C
	Degrees Error Per 1 Degree ∆T
	E
	-454  to 1832
	-454  to -202
	-202  to 1832
	-270  to -130
	18.001.00
	10.000.55
	0.700.35
	E (low)
	-200  to 1100
	0.50
	0.30
	0.20
	J
	 0  to  1600
	-18  to  871
	0.40
	0.22
	0.06
	J (low)
	20  to 770
	-7  to  410
	0.20
	0.11
	0.04
	K
	-320  to 2500
	-320  to 0
	0  to 2500
	-196  to 1371
	-196  to -18
	18  to 1371
	1.25
	0.60
	0.70
	0.35
	0.18
	0.09
	K (low)
	-20  to 1000
	-29 to 538
	0.30
	0.16
	0.05
	NIC (Nicrosil Nisil)
	0  to 2372
	1.0
	0.55
	0.01
	S
	0  to 3100
	0  to 500
	500  to 3100
	-18  to 1704
	-18  to 260
	260  to 1704
	2.0
	1.00
	1.10
	0.55
	0.23
	0.13
	T 
	-300  to 700
	-184  to 371
	0.60
	0.35
	0.07
	T (low)
	-200  to 600
	-129  to 316
	0.40
	0.22
	0.07
	W5W26
	0 to 4200
	0 to 600
	600 to 3600
	3600 to 4200
	-18 to 2315
	-18 to 316
	316 to 1982
	1982 to 2315
	1.40
	1.3
	1.60
	0.77
	0.70
	0.90
	0.17
	0.17
	0.29
	W5W26 (low)
	0 to 2240
	0 to 600
	600 to 2240
	-18 to 1227
	-18 to 316
	316 to 1227
	1.10
	1.00
	0.60
	0.55
	0.14
	0.10
	Radiamatic
	1400 to 3400
	760 to 1871
	1.00
	0.55
	0.10
	RTDsPlatinum100 ohms200 ohms (High200 ohms (Low)500 ohms
	–300  to 900
	0.400.300.200.20
	0.220.160.120.11
	0.050.050.050.05
	LinearMilliamperes dcMillivolts dcVolts dc
	4  to 20
	0 to 10
	10 to 50
	1 to 5 (can be calibrated 0 to 5)
	0  to 10
	----------
	0.10%
	0.05%
	0.05%
	0.05%
	0.10%
	----------
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	Relative Humidity
	Platinum   Wet/Dry
	100 ohm     Input Wet/Dry
	–130  to 392
	–90  to 200
	0.30
	0.03
	0.03
	Bulb*         %RH3
	Dry Bulb Range
	Reference Accuracy
	Temp. Stability
	Measured %RH
	˚F
	˚C
	± ˚F              ± ˚C
	53 to 104˚F/12 to 40˚C
	0 to <20
	20 to 100
	–103  to212
	35  to40
	>40  to100
	100  to212
	–75  to 100
	2  to 4
	>4  to 38
	38  to 100
	2% RH
	2% RH
	1% RH
	1% RH
	0.11% RH/˚F
	0.11% RH/˚F
	0.06% RH/˚F
	0.03% RH/˚F
	2 Includes reference junction calibration of ± 0.01degrees using standard “ice bath” method of calibration. Factory calibration at reference ± 1.2 ˚F. Note that factory calibration may vary by as much as ± 10 microvolts or ± 0.3 ohms for RTDs which means re-calibration may be required to achieve stated accuracy.
	3The RH calculation is inoperative when temperature goes below 32 ˚F (0 ˚C) or above 212 ˚F (100 ˚C). However, the dry bulb temperature will be monitored to  -103 ˚F (-75 ˚C). Accuracy stated is for Truline Recorder only and does not include remaining system accuracies.
	*IEC Alpha (α) = 0.00385  /˚C
	Configurable Parameters: These parameters can be set through the keypad.
	Group
	Parameters
	Setting Range or Selection
	Resolution
	Fo RESET
	Reset Fo (Note 1)
	YES or NO. (To reset “YES” or not to reset “NO” the Fo calculation)
	INPUT 1, 2, 3, 4
	Decimal  point location
	UnitsEngineering Units
	Actuation type
	Transmitter characterization
	High range value
	Low range value
	Low Flow Cutoff
	Input compensation
	Filter 1
	Sensor break protectionEmissivity
	None, 1 (XXX.X) or 2 (XX.XX) --
	one decimal place only for non-linear inputs
	°F, °C or engineering unitsA to Z, 0 to 9, +, (, \ .
	See input types
	All non-linear input types, linear, square root
	–999.0 to 9999
	–999.0 to 9999
	0 to 100% of input range
	–999.0 to 9999
	0 to 120
	None, Up or Down(burnout).01 to 1.00
	0.1
	0.1
	0.1
	1.0
	0.01
	PEN 1, 2, 3, 4
	Pen x
	Pen x input
	Chart 1 high range value
	Chart 1 low range value
	Major chart division
	Minor chart division
	Range 1 Tag
	Pen 1 On
	Disable or Enable
	Input 1,2,3,or 4, Output 1, SP 1, Dgtl1, Dgtl2, Output 2, SP 2, RH, PV1
	–999.0 to 999
	–999.0 to 999
	2 to 10
	2 to 10
	Up to five characters
	0 to 100% of chart
	0 to 100% of chart
	0.1
	0.1
	1
	1
	CHART
	Chart speed
	Hours per revolution
	Time Div
	Minor Div
	Continue
	Chart Name
	Header
	Rem ChartWake Minute
	Wake Hour
	Wake Day
	Wake Month
	8 hrs, 12 hrs, 24 hrs, 7 days, or selected hours per revolution
	6 to 744 hrs*  (12 hrs. for Abrasion Resistant Pen)
	8 to 24
	4 or 8
	Yes or No (Chart rotation beyond 360 degrees)
	Up to six characters
	Yes or No
	None, Extsw1, Extsw2, Alarm1,2, 3, 4, 5, or 6, Time0 to 59
	0 to 230 to 310 to 12   * Below 8 hrs. chart speed and 24 hrs. chart speed with Abrasion Resistant Pen, printing may be degraded.
	TIME
	Minutes
	Hours
	Day
	Month
	Year
	Day
	1 to 59
	0 to 23
	1 to 31
	1 to 12
	4-digits
	Monday to Sunday
	TOTAL 1,2 
	Totalized Value (Read only)
	Reset total
	Total 1(2)
	Total engineering units
	Rate
	Scaling factor
	Resettable
	(8 digits displayed, 14 digits printed on chart)
	Yes or No
	Input 1, 2, 3, 4, PV1. ETime
	Desired alphanumeric title
	Second, Minute, Hour, Day or Million/Day
	1, 10, 100, 1000, 10,000, 100,000 or 1E6
	No, Local, EXTSW1, EXTSW2
	Input Algorithm
	Input Algorithm
	K Coefficient
	PV High Limit
	PV Low Limit
	Ratio A
	Bias A
	Ratio B
	Bias B
	Ratio C
	Bias C
	Summer w/ratio-bias, multiplier with or without square root, multiplier/divider with or without square root, subtractor multiplier, or High/Low Select.
	 00.000 to 1000
	-999 to 9999
	-999 to 9999
	-20 to +20
	-999 to 9999
	-20 to +20
	-999 to 9999
	-20 to +20
	-999 to 9999
	* Below 8 hrs. chart speed and 24 hrs. chart speed with abrasion resistant pen, printing may be degraded.
	Note 1: The definition of Fo is the time in minutes required to destroy a stated number or organisms with a known z at temperature T. For example, “F 18/250” represents the time in minutes required to destroy a stated number of organisms at a temperature of 250°Fahrenheit with a z = 18°Fahrenheit. F values are used to compare the sterilizing values of different processes, however, F values cannot be compared unless the z values are the same. When temperature is not specified (for example, F = 8.6) it is understood that the temperature is 250°Fahrenheit; the subscript O (as in the term Fo = 7.4) is used to indicate that the z = 18°Fahrenheit, and the temperature is 250°Fahrenheit.
	Specifications, continued 
	Configurable Parameters, continued
	Group
	Parameters
	Setting Range or Selection
	Resolution
	Input Algorithm, continued
	Polynomial CharacterizationPolynomial coefficient  C0Polynomial coefficient  C1, C2, C3, C4, and C5
	None, Input 1, Input 2, Input 3, Input 4–99.99  to  99.99–9.999  to  9 999
	Control 1 (2)
	PID tuning sets
	Set point source
	Ratio (input 2)
	Bias
	SP tracking
	Power-up mode recallPower Out
	High and low SP limits
	Action
	High and low output limits
	Dropoff value
	Deadband
	Output Hyst
	Failsafe output value
	Remote Switching
	Man Key
	PB or Gain
	Reset units
	Control 1 Algorithm
	Output 1 Algorithm
	1 or 2 (keyboard or automatic switchover)
	Local, Remote* (Control 1 only), 2 Local, or Control Loop 2 output
	–20.00 to 20.00
	–999 to 9999
	None or RSP (Control 1 only)
	Manual, Auto LSP, Auto RSP, AMSP, or AMLSPLast or Failsafe
	0 to 100% of span in engineering units
	Direct or reverse
	–5 to 105% of output
	–5 to 105% of output
	–5.0 to 25%
	0.0 to 5.0
	Within the output limits
	None, ToMan, ToLSP, To2SP, ToDir, RN/HLD, TUNE
	Disable or Enable
	Proportional band (%) or gain
	Repeats/minute or minutes/repeat
	PIDA, PIDB, PD + MR, ON-OFF
	Current
	0.01
	1.0
	1.0
	1.0
	0.1
	0.1
	1.0
	1.0
	TUNING 1(2)
	Gain (or Prop Band)
	Rate Min (or RPM)
	Reset Min (or RPM)
	Man Rset
	Cyc Sec
	0.1 to 1000
	0.00 to 10.00
	0.02 to 50.00
	–100 to 100% output
	1 to 120 sec.
	0.1
	0.01
	0.01
	1
	1
	SPRAMP 1(2)
	SP Ramp (1 or 2)
	Time Min
	Final SP
	SPRate
	EU/HR UP
	EU/HR DN
	SP ProgramRecycles
	Soak DeviationProfile
	State
	RecoveryProgram End
	Disable or Enable
	0 to 255
	0 to 100% of Span
	Enable or Disable
	0 to 9999
	0 to 9999
	Disable or Enable
	0 to 99
	0.0 to 99.0
	1 to 6
	Disable or Hold
	Enable or DisableLast Setpoint or Failsafe
	OPTIONS
	Reject Frequency
	Auxiliary OutputRelative Humidity
	Atm. Pressure
	Scroll
	Deviation
	Units
	Sterilization Time
	Input for Product Temperature
	Standard Reference Temp.
	Thermal Resistance (Z Value)
	Remote Switching
	Remote Switching 2
	60 or 50 HzDisable, In1, In2, PV1, PV2, Dev1, Dev2, Out 1 (2), SP 1 (2)
	Yes or No
	590 to 800
	None, 1 sec, 2 sec, 3 sec
	None, SetPnt, Chan 1
	Eng or PercentYes, No
	Input 1, Input 2, Input 3, Input 4
	0.1 to 9999
	0.1 to 9999 (Note 2)
	To Man, To LSP, To 2SP, To Dir, To Hold, Fo RST,None,Fo RST
	SPPSEGS
	Profile Start SegmentProfile End SegmentRamp UnitSynchronize ProfilesSegment X RampSegment X SetpointSegment X Time
	Ramp 1 to Ramp 35Soak 2 to Soak 36Time or RateEnable, Disable0.00 to 99:59within High/Low Range Limits0.00 to 99.59
	SPP EVENT
	Segment X Event
	None, Alarm 1, 2, 3, 4, 5, or 6
	TIMER
	TimerPeriodStart
	TIMER
	LdisplayResetIncrement
	Time Remaining or Elapsed TimeRun/Hold key or Alarm 1Minute or Second
	ALARMS(1, 2, 3, 4, 5, 6)
	SP Value
	SP Type
	Alarm Type
	Alarm Scaling Multiplier for  Totalizer Alarm
	Alarm Hysteresis
	-999 to 9999
	None, Input 1 (2, 3, 4), RH/PV, Dev, Output, Dev2, Out2, Event, Total 1, Total 2
	High or Low
	1, 10, 100, 1000, 10000, 100000, 1E6
	0.0 to 100% of span or full output
	0.1
	AUXILIARY OUTPUT
	Aux Output
	4mA Val
	20mA Val
	Disable, IN1, IN2, PV1, PV2, Dev1, Dev2, Out1(2), SP1(2)
	Low scaling factor
	High scaling factor
	MODBUS
	Communications StateCommunications AddressBaudTransmit Delay
	Enable/Disable1 to 99300, 600, 1200, 2400, 4800, 9600, 19200, 38400None, 10msec, 20msec, 30msec, 40msec, 50msec.
	EVNT MSG
	Event 1 (2,3,4,5,6)MESSAGE 1 (2,3,4,5,6)POSITION 1 (2,3,4,5,6)
	EXTSW1, EXTSW2, ALARM 1, ALARM 2, ALARM 3, ALARM 4, ALARM 5, ALARM 6Message for event (up to 6 characters)Chart position for message printing (0 to 100%)
	LOCKOUT
	Password
	Lockout (Software and/or Hardware)
	Change
	Up to four characters
	None, Calib, +Conf, Max (Hardware Configuration Lockout—Option)
	Used if changing Password
	STATUS
	Version
	Failsafe
	RAM Test
	Configuration Test
	Calibration Test
	Fact CRC (Factory Set Input Constants)Battery Test
	Latest Software Version 
	Yes or No
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or FailPass or Fail
	Options
	Controller Output
	(Optional)
	Current Proportional
	21 mA dc maximum into a negative or positive grounded or non-grounded load of 0 to 1000 ohms. Output range can be set between 4 and 20 mA, and as direct or reverse action.
	Resolution:  10 bits
	Accuracy:  0.5% full scale
	FM Approved Output (Optional)
	CE Conformity (Europe)
	Product Classification:
	Enclosure Rating:
	Installation Category (Over-voltage Category)
	Pollution Degree:
	EMC Classification
	Method of EMC Assessment
	Declaration of Conformity
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed.
	Class I: Permanently Connected, Panel Mounted Industrial Control Equipment with protective earthing (grounding). (EN 61010-1)
	Panel Mounted Equipment, IP 00, this recorder must be panel mounted.Terminals must be enclosed within the panel. Front panel IP 65 (IEC 529)
	Category II: Energy-consuming equipment supplied from the fixed installation.Local level appliances and Industrial Control Equipment. (EN 61010-1)
	Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by condensation. (Ref. IEC 664-1)
	Group 1, Class A, ISM Equipment (EN 55011, emissions), Industrial Equipment (EN 50082-2, immunity)
	Technical File (TF)
	51197639-000
	Alarm Output
	Note 2. The definition of z is the slope of the thermal resistance curve. The z value is a measure of the effect of a change in temperature on the resistance of an organism and is the number of degrees Fahrenheit required for the thermal resistance curve to traverse one log cycle (that is, the degrees Fahrenheit required for the thermal resistance to change by a factor of 10).
	Specifications, continued
	Options
	21 mA dc maximum into a negative or positive grounded load or non-grounded load of 0 to 1000 ohms.Output range can be set between 0 to 21 mA, and as direct or reverse action. It can be configured to represent any one of 10 parameters, Deviation, or Control output. The range of the auxiliary output, as a function of the selected variable, can be scaled. This output can be used as a second current output for current duplex outputs. Resolution: 12 bits over 0 to 21 mA Accuracy: 0.2% of full scale Temperature Stability: 0.03% F.S./°C
	Digital Input
	+20 Vdc source for external dry contact or isolated solid state contacts. Selects one configured input.
	Totalizers
	One or two totalizers available.Eight digit “totals” with multiplier on digital display; 14-digit totalization printout on chart.  When enabled, a grand total can be printed with Total 4 is normally printed.
	Calculations
	Fo calculation available
	Math Algorithms
	Eight algorithms are available:    where:
	A + B + C (summer)     A = Input 1 • ratio A + bias A
	(A • B/C (square root multiplier/divider)   B = Input 2 • ratio B + bias B
	( A • B • C (square root multiplier)    C = Input 3 • ratio C + bias C
	A • B/C (multiplier/divider)     Limit of Ratio = -20 to +20
	A • B • C (multiplier)     Limit of Bias = -999 to +9999
	(A-B) • C (difference multiplier)
	High/Low Select between Input 1 and Input 2Polynomial Equation – Fifth order provides equation
	Environmental and Operating Conditions
	Parameter
	Reference
	Rated
	Extreme
	Transport and storage
	Ambient
	Temperature
	67 to 77˚F
	19 to 25˚C
	58 to 131˚F
	15 to 55˚C
	32 to 131˚F
	0 to 55˚C
	–40 to 151˚F
	–40 to 66˚C
	Relative Humidity (%RH)
	0 to 55*
	10 to 90*
	5 to 90*
	5 to 95*
	Vibration
	    Frequency (Hz)
	    Acceleration (g)
	0
	0
	0 to 70
	0.1
	0 to 200
	0.2
	0 to 200
	0.5
	Mechanical Shock
	    Acceleration (g)
	    Duration (ms))
	0
	0
	1
	30
	5
	30
	20
	30
	Mounting Position from Vertical
	    Tilted Forward
	    Tilted Backward
	    Tilted to Side (± )
	5˚
	5˚
	5˚
	5˚
	30˚
	10˚
	5˚
	90˚
	20˚
	Any
	Any
	Any
	Power Requirements
	    Voltage (VRMS)
	   Frequency (Hz)
	119 to 121
	238 to 242
	49.8 to 50.2
	59.8 to 60.2
	102 to 132
	204 to 264
	49 to 51
	59 to 61
	102 to 132
	204 to 264
	48 to 52
	58 to 62
	N/A
	N/A
	N/A
	N/A
	Power Consumption
	24 watts maximum
	General Reference Data
	Stray  Rejection
	Common Mode Rejection Ratio: 120dB or 1 LSB (whichever is greater) at 60 Hz with maximum source impedance of 100 ohms.
	Normal Mode Rejection Ratio: 60dB with a 100% span peak-to-peak maximum at 60 Hz.
	Static Charge Effects
	Exposed panel surfaces capable of withstanding a discharge from a 250pf capacitor charged to 10KV through 100 ohms.
	Line Noise Effects
	Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding Capability Test to a level of 2.5KV.
	Stylus Life
	Typically capable of printing one chart per day for five years under clean room conditions.
	Technical Assistance
	Toll-free 800 number puts technical assistance only a phone call away.
	 The maximum rating only applies up to 104˚F (40˚C). For higher temperatures, the RH specification is derated to maintain constant moisture content.
	Dimensions
	Figure 4 — DR4500A series recorder dimensions - for reference only
	Ordering Information
	For complete ordering information, request Model Selection Guide 44-45-16-07 for DR4500A Series Circular Chart Recorder.
	Honeywell offers a full line of sensors and transmitters that produce a compatible range of dc voltage or current signals, which can be used as inputs to the DR4500A Series Recorder. 
	These devices measure:
	 Temperature: (Thermocouple or RTD)
	 Pressure
	 Flow    {4 to 20 mA dc or 1 to 5 Vdc process transmitter}
	 Liquid Level
	 Relative Humidity
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Truline is a registered trademark of Honeywell and ™Modbus is a trademark of AEG Modicon 
	Specifications are subject to change without notice.
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	Function
	Honeywell’s Truline® recorder is a one to four-channel, microprocessor-based, circular chart recorder. Its “one-pen” stylus printhead produces up to four analog traces and prints alphanumeric chart data on a blank heat-sensitive chart. All four traces share the same time line reference which the Truline prints. This eliminates the error caused by pen alignment offsets in conventional pen designs. Since the Truline prints the chart and generates the analog traces at the same time, there is no error due to variations in chart size caused by changes in temperature and humidity.
	With microprocessor electronics and single printhead, the Truline recorder is easily configured by users to meet a variety of application requirements  from metals to food processing. Models with up to four input channels accept inputs from any one of a variety of sensors or transmitters within the configurable range limits.
	Also, models are available with one or two independent digital controllers to generate controlled output signals which will operate valves, dampers, heating elements, etc. for process control.
	Features
	 User Configurable — means that users, using English language prompts, can set and/or alter operating parameters to fit their requirements, including type of input, without recalibration.
	 Operator Interface — includes clear, brilliant alphanumeric displays; indicators; deviation bargraph; and keypad for visual and tactile interaction.
	 All-Purpose Chart —blank chart eliminates the need for ordering and stocking several types of charts. And, users can design the chart to match specific applications.
	 Four Channels — up to four channels that monitor process variables from a variety of sensors reduce panel space requirements.
	 “One-pen” Printer — prints configurable alphanumeric chart data including time and trend lines. This automatically compensates for chart width variations caused by changes in the ambient relative humidity.
	 Control Output — up to two versatile PID digital controllers let users configure the exact control action needed for their process.
	 Time/Date — real-time, clock, dates, time of printing (hour, minutes, date and year) and any operator changes in real time guard against unauthorized chart advancement. There is a 10-year life battery backup.
	 Accutune II™ — This standard feature provides a new, truly plug and play tuning algorithm, which will, at the touch of a button or through a digital input, accurately identify and tune any process including those with deadtime and integrating processes. This speeds up and simplifies start-up plus allows re-tuning at any setpoint.
	 Fuzzy Logic — This standard feature uses fuzzy logic to suppress process variable overshoot due to SP changes or externally induced process disturbances. It operates independently from AccutuneII tuning. It does not change the PID constants, but temporarily modifies the internal controller response to suppress overshoot. This allows more aggressive tuning to co-exist with smooth PV response. It can be enabled or disabled depending on the application or the control criteria.
	 Setpoint Ramp — a single set point ramp is user programmable and is easily repeated and activated through the Run/Hold key.
	 Setpoint Rate — lets you define a ramp rate applied to any local setpoint change. A separate upscale or downscale rate is configurable.
	 Set Point Ramp/Soak Programming — Lets users program and store 18 ramp and 18 soak segments. Run or Hold of program is keyboard or remote switch selectable. Each Control Loop can run one of the 6 profiles using any number of consecutive segments of the program. You can select a recovery mode for power-up.
	 Event Messages — up to six event messages can be printed on designated areas of the chart and can be triggered by a specific selectable event.
	External Interface Selections
	 Auxiliary Output — there is also a 4 to 20 mA current output available. It can be used to retransmit a process variable. In addition, the 4-20 outputs on the control board can be used as an auxiliary output if not used for control. 
	 Modbus( Communications — option allows you to network your recorders to take advantage of overall monitoring of the system using an RS485 network.
	 Six Alarms — up to six integral “soft” alarms are easily set by users to announce selected, out-of-limit conditions.
	 Timer — This optional feature provides a configurable time period of 0 to 99 hours, 59 minutes or units of minutes and seconds. It can be started via the keyboard, alarm 2, or by a digital input. The timer output is Alarm 1 that energizes at the end of the Timer Period. Alarm 1 can be automatically reset. The Timer Period can be changed between each batch. Status is shown on the lower display. 
	 Digital Input — Allows users to initiate from a remote location through two dry contact closures, selected recorder functions, such as automatic to manual control mode, direct to reverse controller action, or initiate autotune.
	Options*
	 CE Mark — Conformity with 73/23/EEC, Low Voltage Directive and 89/336/EEC EMC Directive.
	 Chart Illumination — Lights the chart area to improve readability in lower light areas.
	 Two Totalizers — one or two totalizers are available. Eight digit totals with multiplier on digital display. Fourteen digits totalization print out on chart; a grand total can be printed.
	 Math Functions
	Algorithms — pre-configured algorithms for easy implementation into other control loop with Ratio and Bias.
	Summer - will add three inputs with the result as the derived PV.
	Multiplier/Divider - uses three analog inputs to calculate a derived PV with or without square root.
	Multiplier- will multiply three inputs with the result as the derived PV with or without square root.
	Subtractor/Multipler - the difference between input 1 and input 2 is multiplied by input 3.
	Input High/Low Select - specifies the PV as the higher or lower of two inputs.
	Polynomial Curve Characteristics
	- A fifth order polynomial equation can be used on any one of the analog inputs.
	 Door Options — Choice of gray, black or blue doors with standard latch or optional lock. Optional UL and FM approved NEMA4X door available.
	 Approval Body Options — FM approval, CSA certification and UL Listing or a combination is available. 
	 Customer ID Tag — (30 characters max.) 
	*Restrictions apply -- Not all of the options can be supplied together.     
	Figure 2 - Operator interface includes displays and keypad for comprehensive interaction with the recorder and the process.
	User Configurable
	In the DR4500A Series recorder, microprocessor control replaces conventional electromechanical recording techniques. This means that its software now primarily determines the recorder's capabilities. Since Honeywell has preprogrammed a variety of functional capabilities into the recorder, a user only has to configure those functions that are specific for the given application.
	Operator Interface
	Two digital displays present the process variable (PV) value and by key selection, the controller set point; controller output; deviation from reference input; dry bulb temperature; totalization value; or engineering units as desired. The lower display can also be set to scroll or hold.
	In configuration mode, digital displays are pre-empted by English language prompts and values that you use to enter configuration data (type of input, chart speed, chart range, alarm settings, tuning constants, etc.) and then stored in nonvolatile memory for safe keeping in the event of a power failure.
	Indicator lights to show alarm conditions, the channel PV that is on display, use of remote setpoint, the output relay that is on, selected temperature unit, and controller’s mode of operation. A deviation bar graph lets operators tell at a glance if the process variable is at, above, or below the controller’s set point.
	The keypad through which configuration data is entered also serves as an integral automatic/ manual station that provides bumpless transfer for controllers.
	Microprocessor Controlled Recording and Printing
	Both the chart and the printhead are driven by the stepper motors, which are controlled by the microprocessor. The microprocessor uses the configured chart range data as well as the input data to determine the right printhead position. The stepper motor accurately positions the printhead drive.
	Since chart speed is configurable, users can easily alter the chart speed through the keypad. Gear changing or additional motors are no longer required.
	By using a “one-pen” printhead that is capable of printing alphanumeric characters, users can now set various “printed” chart data through configuration. This means that such chart data as range marking in engineering units; digital values for process variables, and trace identification are easily personalized for the application. 
	This data, plus printed time lines and engineering units of scale eliminate the need to maintain an inventory of a variety of preprinted charts. 
	The Truline recorder uses a dot fill technique from a microprocessor algorithm to produce a continuous analog trace of a process variable.
	Input Processing
	The input can be one of many standard low-level electrical signals. Since inputs are isolated, users can connect different types of input signals to multi-channel models in any combination. And, for models with 2 or more channels, a relative humidity (wet/dry bulb) actuation is available using 100 ohm platinum bulbs (Alpha (α) = 0.00385).
	The input type and range are user configurable. Ranges are easily expanded and compressed within their span limitations to meet specific measurement needs. Users can select upscale or downscale sensor break protection for many of the actuations.
	An integral 24 Vdc power supply, along with 4-20 mA input configuration, allows direct operation with up to two transmitters without the need for any additional/external transmitter power supply.
	To totalize a variable, such as a flow signal, users select the applicable input and set the digital display scaling factor through configuration. This eliminates the need for additional integration hardware including a mechanical counter. The totalizer has an eight digit display and 14 digit printing on the chart.
	Also, there is the capability to reset the totalizer remotely with digital inputs and a low flow cutoff can be set, in percent of range, below which the applicable totalizer does not increment. Elapsed time can also be totalized. A grand total can be enabled to print the sum of all the totalizers.
	Digital Controller
	The DR4500A Series recorder controller (1 or 2 loops) includes an integral microprocessor-based, PID controller. A variety of output types, including a duplex variation for heat-cool applications, lets users select the output that is right for their final control element.
	Depending on the output type, users can configure the control action as On-Off, PID-A, PID-B, PD with Manual Reset or 3 Position Step control. 
	As with the record functions, English language prompts quickly guide users through the entry of all the controller’s configurable parameters.
	Diagnostics
	All DR4500A Series recorders include self-diagnostic systems that check critical operations and provide error messages to alert users about detected faults.
	Power-up self-diagnostics is a microprocessor controlled diagnostic program that runs tests on selected circuitry when the recorder is powered up. A “key” test allows a user to initiate, on demand, a self-diagnostic routine that checks the keypad and front panel displays.
	Construction
	The DR4500A Series recorder is housed in a molded case, which can be panel or surface, mounted. A glass or optional acrylic window, gasketed door protects internal components from harsh industrial environments while allowing easy access to the chart and operator interface. A UL and FM approved NEMA4X door is also available. Circuitry is partitioned on printed circuit boards for ease of service. 
	Process Interface
	Power, input, and output wiring connect to terminations inside the case. Knockouts in the sides and bottom of the case accept conduit connections for convenient wire entry.
	Specifications
	Design
	Digital Indication Accuracy
	1 digit
	Minimum Input Span
	Range is fully configurable with span limitation of the operating range selected
	Input Impedance
	4-20 mA dc:  250 ohms0-10 Vdc:  200K ohmsAll others:  10 Megohms
	Source Impedance
	RTD:  100 ohms per lead maximum
	Sampling Rate
	Each input sampled 3 times a second (1 or 2 inputs); 3 times in 2 seconds  (3 or 4 inputs)
	Input Filter
	Software: Single pole low pass section with selectable time constants (off to 120 seconds)
	Digital Displays
	Vacuum fluorescent, alphanumeric.A six-digit display dedicated to the process variable.Alternate information displayed during configuration mode.An eight-digit display shows key selected operating parameters. Also provides guidance during configuration.
	Indicators
	Channel PV display (CHN 1, 2, 3, or 4)Alarm status (ALM 1, 2)Controller Output (OUT 1 or 2)Remote Set Point (RSP)Temperature unit (F or C) or Engineering unitsController’s mode (A or MAN)
	Deviation Bargraph
	21 segment, color coded deviation bargraph:Green (large) = On ControlGreen (Small) = Deviation to ± 10% of PV
	Controller Modes of Operation
	Manual OperationAutomatic with local set pointAutomatic with remote set point
	Transmitter Supply Voltage
	22 to 26 Vdc at input terminals (50 mAdc at 24 Vdc)
	Performance
	Number of Inputs
	One channel model:  One inputTwo channel model:  Two inputsThree channel model:  Three inputsFour channel model:  Four inputs
	Types of Input Actuation1
	Range
	Reference Accuracy
	Temp. Stability ± Degrees Error Per 1 Degree ∆T
	°F
	°C
	± °F
	± °C
	Thermocouples2
	B
	105  to 3300
	105  to 150
	150  to  500 
	500  to 1000
	1000  to 3300
	41  to 1816
	41  to 66
	66  to 260
	260  to 538
	538  to 1816
	42.00
	14.00
	3.00
	1.50
	23.00
	7.70
	1.70
	0.80
	2.00
	2.00
	0.50
	0.20
	E
	-454  to 1832
	-454  to -202
	-202  to 1832
	-270  to 1000
	-270  to -130
	-130  to 1000
	18.00
	1.00
	10.00
	0.55
	0.70
	0.35
	E (low)
	-200  to 1100
	-129  to 593
	0.50
	0.30
	0.20
	J
	0  to 1600
	0.40
	0.22
	0.06
	J (low)
	20  to 770
	-7  to 410
	0.20
	0.11
	0.04
	Specifications, continued
	Types of Input Actuation1
	Range
	Reference Accuracy
	Temp. Stability ± Degrees Error Per 1 Degree ∆T
	°F
	°C
	± °F
	± °C
	K
	-320  to 2500
	-320  to 0
	  0  to 2500
	-196  to 1371
	-196  to -18
	18  to 1371
	1.25
	0.60
	0.70
	0.35
	0.18
	0.09
	K (low)
	-20  to  1000
	-29 to 538
	0.30
	0.16
	0.05
	NNM (Ni Ni Moly)
	32  to 2500
	32  to 500
	500  to 2500
	0  to 1371
	0  to 260
	260  to 1371
	0.75
	0.50
	0.40
	0.30
	0.09
	0.07
	NIC (Nicrosil Nisil)
	0  to 2372
	-18  to 1300
	1.0
	0.55
	0.01
	R
	0  to 3100
	0  to 500
	500 to 3100
	-18  to 1704
	-18  to 260
	260  to 1704
	2.00
	1.00
	1.10
	0.55
	0.25
	0.13
	S
	0  to 3100
	0  to 500
	500  to 3100
	-18  to 1704
	-18  to 260
	260  to 1704
	2.00
	1.00
	1.10
	0.55
	0.23
	0.13
	T 
	-300  to 700
	-184 to 371
	0.60
	0.35
	0.07
	T (low)
	-200  to 600
	-129  to 316
	0.40
	0.22
	0.07
	W5W26
	0  to 4200
	0  to 600
	600  to 3600
	3600  to 4200
	-18  to 2315
	-18  to 316
	316 to 1982
	1982  to 2315
	1.40
	1.30
	1.60
	0.77
	0.70
	0.90
	0.17
	0.17
	0.29
	W5W26 (low)
	0  to 2240
	0  to 600
	600 to 2240
	-18  to 1227
	-18  to 316
	316  to 1227
	1.10
	1.00
	0.60
	0.55
	0.14
	0.10
	Radiamatic (RH)
	1400  to 3400
	760  to 1871
	1.00
	0.55
	0.10
	RTDs2
	Platinum
	100 ohms
	200 ohms (High)**
	200 ohms (Low)**
	500 ohms
	–300  to 900
	32  to 752
	32  to 392
	–300  to 900 
	–184  to 482
	    0  to 400
	    0  to 200
	–184  to 482
	0.40
	0.30
	0.20
	0.20
	0.22
	0.16
	0.12
	0.11
	   0.05
	   0.05
	   0.05
	   0.05
	Linear
	Milliamperes dc
	Millivolts dc
	Volts dc
	4  to 20
	0 to 10
	10 to 50
	1 to 5 (can be calibrated 0 to 5)
	0  to 10
	--
	--
	--
	--
	--
	0.10%
	0.05%
	0.05%
	0.05%
	0.10%
	--
	--
	--
	--
	--
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	Specification continued
	Relative Humidity
	Platinum .Wet/Dry
	100 ohm     Input     
	Wet/DryBulb*            
	–130  to 392
	–90  to 200
	0.30
	0.16
	0.03
	Measured %RH
	Dry Bulb Range
	°F
	°C
	Reference Accuracy
	± °F                 ± °C
	Temp. Stability
	53 to 104°F/
	12 to 40°C
	            %RH3
	0  to <20
	20  to 100
	–103  to 212
	 35  to 40
	>40  to  100
	100  to  212
	–75  to 100
	2  to 4
	>4  to 38
	38  to 100
	2% RH
	2% RH
	1% RH
	1% RH
	0.11% RH/°F
	0.11% RH/°F
	0.06% RH/°F
	0.03% RH/°F
	1Not all Input Actuations are available on all models of the Truline Recorder. Consult Model Selection Guide for information.
	2Includes reference junction calibration of ± 0.01degrees using standard “ice bath” method of calibration. Factory calibration at reference ± 1.2°F. Note that factory calibration may vary by as much as ± 10 microvolts or ± 0.3 ohms for RTDs which means recalibration may be required to achieve stated accuracy.
	3The RH calculation is inoperative when temperature goes below 32°F (0°C) or above 212°F (100°C). However, the dry bulb temperature will be monitored to -103°F (-75°C). Accuracy stated is for Truline Recorder only and does not include remaining system accuracies.
	*IEC Alpha () = 0.00385 /°C
	**Only available with Model DR45AR
	Specifications, continued
	Configurable Parameters: These parameters can be set through the keypad for Recorder DR45AT -- Different parameters apply for DR45AR, DR45AW, DR45AH, and DR45AP Models.
	Group
	Parameters
	Setting Range or Selection
	Resolution
	INPUT 1
	Decimal  point location
	UnitsEngineering Units
	Actuation type
	Transmitter characterization
	High range value
	Low range value
	Low Flow Cutoff
	Input compensation
	Filter 1
	Sensor break protectionEmissivity
	None, 1 (XXX.X) or 2 (XX.XX) --
	one decimal place only for non-linear inputs
	°F, °C or engineering unitsA to Z, 0 to 9, +, (, \ .
	See input types
	All non-linear input types, linear, square root
	–999.0 to 9999
	–999.0 to 9999
	0 to 100% of input range
	–999.0 to 9999
	0 to 120
	None, Up or Down(burnout).01 to 1.00
	0.1
	0.1
	0.1
	1.0
	0.01
	INPUT 2
	SAME AS INPUT 1
	INPUT 3
	SAME AS INPUT 1
	INPUT 4
	SAME AS INPUT 1 
	PEN 1
	Pen 1
	Pen 1 input
	Chart 1 high range value
	Chart 1 low range value
	Major chart division
	Minor chart division
	Range 1 Tag
	Pen 1 On
	Pen 1 Off
	Disable or Enable
	Input 1,2,3,or 4, Output 1, SP 1, Dgtl1, Dgtl2, Output 2, SP 2, RH, PV1
	–999.0 to 999
	–999.0 to 999
	2 to 10
	2 to 10
	Up to five characters
	0 to 100% of chart
	0 to 100% of chart
	0.1
	0.1
	1
	1
	PEN 2
	Same as PEN 1
	PEN 3
	Same as PEN 1
	PEN 4
	Same as PEN 1
	CHART
	Chart speed
	Hours per revolution
	Time Div
	Minor Div
	Continue
	Chart Name
	Header
	Rem Chart
	Wake Minute
	Wake Hour
	Wake Day
	Wake Month
	8 hrs, 12 hrs, 24 hrs, 7 days, or selected hours per revolution
	6 to 744 hrs*  (12 hrs. for Abrasion Resistant Pen)
	8 to 24
	4 or 8
	Yes or No (Chart rotation beyond 360 degrees)
	Up to six characters
	Yes or No
	None, Extsw1, Extsw2, Alarm1,2, 3, 4, 5, or 6, Time0 to 59
	0 to 230 to 310 to 12   * Below 8 hrs. chart speed and 24 hrs. chart speed with Abrasion Resistant Pen, printing may be degraded.
	TIME
	Minutes
	Hours
	Day
	Month
	Year
	Day
	1 to 59
	0 to 23
	1 to 31
	1 to 12
	4-digits
	Monday to Sunday
	TOTAL 1
	Totalized Value (Read only)
	Reset total
	Total 1
	Total engineering units
	Rate
	Scaling factor
	Resettable
	(8 digits displayed, 14 digits printed on chart)
	Yes or No
	Input 1, 2, 3, 4, PV1. ETime
	Desired alphanumeric title
	Second, Minute, Hour, Day or Million/Day
	1, 10, 100, 1000, 10,000, 100,000 or 1E6
	No, Local, EXTSW1, EXTSW2
	Specifications, continued
	Group
	Parameters
	Setting Range or Selection
	Resolution
	TOTAL 2
	SAME AS TOTAL 1 
	Controller 
	Input Algorithm
	Input Algorithm
	K Coefficient
	PV High Limit
	PV Low Limit
	Ratio A
	Bias A
	Ratio B
	Bias B
	Ratio C
	Bias C
	Polynomial Characterization
	Polynomial coefficient  C0
	Polynomial coefficient 
	C1, C2, C3, C4, and C5
	Summer w/ratio-bias, multiplier with or without square root, multiplier/divider with or without square root, subtractor multiplier, or High/Low Select.
	00.000 to 1000
	-999 to 9999
	-999 to 9999
	-20 to +20
	-999 to 9999
	-20 to +20
	-999 to 9999
	-20 to +20
	-999 to 9999
	None, Input 1, Input 2, Input 3, Input 4–99.99  to  99.99
	–9.999  to  9 999
	Control 1 (2)
	PID tuning sets
	Set point source
	Ratio (input 2)
	Bias
	SP tracking
	Power-up mode recallPower Out
	High and low SP limits
	Action
	High and low output limits
	Dropoff value
	Deadband
	Output Hyst
	Failsafe output value
	Remote Switching
	Man Key
	PB or Gain
	Reset units
	Control 1 Algorithm
	Output 1 Algorithm
	1 or 2 (keyboard or automatic switchover)
	Local, Remote* (Control 1 only), 2 Local, or Control Loop 2 output
	–20.00 to 20.00
	–999 to 9999
	None or RSP (Control 1 only)
	Manual, Auto LSP, Auto RSP, AMSP, or AMLSPLast or Failsafe
	0 to 100% of span in engineering units
	Direct or reverse
	–5 to 105% of output
	–5 to 105% of output
	–5.0 to 25%
	0.0 to 5.0
	Within the output limits
	None, ToMan, ToLSP, To2SP, ToDir, RN/HLD, TUNE
	Disable or Enable
	Proportional band (%) or gain
	Repeats/minute or minutes/repeat
	PIDA, PIDB, PD + MR, ON-OFF, 3 Position Step
	Current, Position Prop, TimeD, Cur TI, TI Cur, Time
	0.01
	1.0
	1.0
	1.0
	0.1
	0.1
	1.0
	1.0
	TUNING 1(2)
	Gain (or Prop Band)
	Rate Min (or RPM)
	Reset Min (or RPM)
	Man Rset
	Cyc Sec
	0.1 to 1000
	0.00 to 10.00
	0.02 to 50.00
	–100 to 100% output
	1 to 120 sec.
	0.1
	0.01
	0.01
	1
	1
	SPRAMP 1(2)
	SP Ramp (1 or 2)
	Time Min
	Final SP
	SPRate
	EU/HR UP
	EU/HR DN
	SP ProgramRecycles
	Soak DeviationProfile
	State
	RecoveryProgram End
	Disable or Enable
	0 to 255
	0 to 100% of Span
	Enable or Disable
	0 to 9999
	0 to 9999
	Disable or Enable
	0 to 99
	0.0 to 99.0
	1 to 6
	Disable or Hold
	Enable or DisableLast Setpoint or Failsafe
	* For Remote Setpoint Input #3 is automatically assigned as your RSP source for Control #1; Input #4 is assigned for Control #2. However, if the recorder has only 2 inputs, then the RSP will be on Input #2.
	* *Communications only
	Specifications, continued
	Controller (continued)
	Group
	Parameters
	Setting Range or Selection
	Resolution
	SPPSEGS
	Profile Start SegmentProfile End SegmentRamp UnitSynchronize ProfilesSegment X RampSegment X SetpointSegment X Time
	Ramp 1 to Ramp 35Soak 2 to Soak 36Time or RateEnable, Disable0.00 to 99:59within High/Low Range Limits0.00 to 99.59
	SPP EVENT
	Segment X Event
	None, Alarm 1, 2, 3, 4, 5, or 6
	TIMER
	TimerPeriodStartLdisplayResetIncrement
	Enable/Disable0.00 to 99:59Run/Hold Key or Alarm 2Time Remaining or Elapsed TimeRun/Hold key or Alarm 1Minute or Second
	OPTIONS
	Reject Frequency
	Relative Humidity
	Atm. Pressure
	Scroll
	Grand Totalizer
	DeviationDeviation Setpoint
	60 or 50 Hz
	Yes or No
	590 to 800
	None, 1 sec, 2 sec, 3 sec
	Enable or Disable (Prints sum of all active totalizer at each major time line)
	None, SetPnt, Chan 1(999.0 to 9999
	ALARMS(1, 2, 3, 4, 5, 6)
	SP Value
	SP Type
	Alarm Type
	Alarm Scaling Multiplier for  Totalizer Alarm
	Alarm Hysteresis
	-999 to 9999
	None, Input 1 (2, 3, 4), RH/PV, Dev, Output, Dev2, Out2, Event, Total 1, Total 2
	High or Low
	1, 10, 100, 1000, 10000, 100000, 1E6
	0.0 to 100% of span or full output
	0.1
	AUXILIARY OUTPUT
	Aux Output
	4mA Val
	20mA Val
	Disable, IN1, IN2, PV1, PV2, Dev1, Dev2, Out1(2),SP1 (2)
	Low scaling factor
	High scaling factor
	MODBUS
	Communications StateCommunications AddressBaudTransmit Delay
	ADJUST PRINTING
	Trace LineGrid LinePen Type
	Dark, Medium, LightDark, Medium, LightNormal, Jewel
	EVNT MSG
	Event 1 (2,3,4,5,6)
	MESSAGE 1 (2,3,4,5,6)
	POSITION 1 (2,3,4,5,6)
	EXTSW1, EXTSW2, ALARM 1, ALARM 2, ALARM 3, ALARM 4, ALARM 5, ALARM6
	Message for event (up to 6 characters)
	Chart position for message printing (0 to 100%)
	LOCKOUT
	Password
	Lockout (software and/or   hardware)
	Change
	Up to four characters
	None, Calib, +Conf, Max (hardware configuration   lockout-option)
	Used if changing Password
	STATUS
	Version
	Failsafe
	RAM Test
	Configuration Test
	Calibration Test
	* Comm Test
	Fact CRC (Factory Set Input   Constants)
	Battery test
	Latest Software Version 
	Yes or No
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or Fail
	* Communications only 
	Specifications, continued
	Controller (continued)
	Controller Output1
	(Optional)
	 On-Off or Time Proportional
	One SPST electromechanical relay. Control action can be set for direct or reverse;
	N.O. or N.C. contact selectable.
	 On-Off Duplex , 3 Position Step, or Time Proportional Duplex
	Two SPST electromechanical relays. Control action can be set for direct or reverse;
	N.O. or N.C. contact selectable.
	 Current Proportional
	21 mAdc maximum into a negative or positive grounded or non-grounded load of 0 to 1000 ohms. Output range can be set between 4 and 20 mA, and as direct or reverse action.
	Resolution: 10 bits
	Accuracy: 0.5% full scale
	FM Approved Output (Optional)
	 Position Proportional
	Two SPST electromechanical relays operate motor having a 100 ohm to 1000 ohm slidewire.
	 Current/Time Duplex and Time /Current Duplex
	Variation of time proportional duplex for Heat/Cool applications. Time proportional output (heat or cool) is a SPST electromechanical relay. Current proportional output (heat or cool) is a 4-20 mA signal that can be fed into a negative or positive grounded load of 0 to 1000 ohms and is operational over 50 % of range or the entire range.
	Time Proportional Relay Resolution: 4.4 mSec.
	Relay Contact Ratings:
	Resistive Load: 5A @ 120 Vac, 2.5A @ 240 Vac
	Inductive Load: 50 VA @ 120 Vac or 240 Vac
	Cycle Time: 1 to 120 seconds
	Current Proportional :
	Resolution:10 bits
	Accuracy:0.5% full scale
	CE Conformity (Europe)(Optional)
	Product Classification:
	Enclosure Rating:
	Installation Category (Over-voltage Category)
	Pollution Degree:
	EMC Classification
	Method of EMC Assessment
	Declaration of Conformity
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed.
	Class I: Permanently Connected, Panel Mounted Industrial Control Equipment with protective earthing (grounding). (EN 61010-1)
	Panel Mounted Equipment, IP 00, this recorder must be panel mounted.Terminals must be enclosed within the panel. Front panel IP 65 (IEC 529)
	Category II: Energy-consuming equipment supplied from the fixed installation.Local level appliances and Industrial Control Equipment. (EN 61010-1)
	Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by condensation. (Ref. IEC 664-1)
	Group 1,Class A, ISM Equipment (EN 55011, emissions), Industrial Equipment (EN 50082-2, immunity)
	Technical File (TF)
	51197639-000
	Case/Door
	Molded, foamed-Noryl* with gasketed door to meet NEMA 3 enclosure requirements. Panel gasket available separately.
	An optional UL and FM approved NEMA4X door is also available.
	Chart
	12-inch (304.8mm) diameter chart. Plain thermal-sensitive paper.
	Wiring Connections
	Terminals inside the case
	Color
	Case: Black
	Door (standard):  Caribbean Blue, Black or Gray
	Approval Bodies
	U.L. approval depending on model. Consult Model selection Guide for information.
	FM approved for Class I, Div 2, Groups A, B, C, D areas depending on model.
	Dimensions
	See Figure 3
	Weight
	13.2 lb. (6 kg)
	Mounting
	Panel or surface mounted. Some adapter kits are available for existing panel cutouts.
	* Registered Trademark -- General Electric Co.
	1. Not all controller outputs are available on all models of the Truline Recorder. Consult Model Selection Guide for information.
	Specifications, continued
	Options
	Alarm Output
	Two, four or six relays available.  Relays 3 through 6 available if not used for control outputs.
	Relay Contact Ratings:
	First Relays, Resistive Load: 1A @ 120 Vac, 1/2A @ 240 Vac.
	Relays 3 through 6, Resistive Load: 5A @ 120 Vac, 2.5A @ 240 Vac.
	Auxiliary Linear  Output (Optional)
	Three Auxiliary Outputs are available:21 mA dc maximum into a negative or positive grounded load or non-grounded load of 0 to 1000 ohms.
	Output range can be set between 2 to 21 mA, and as direct or reverse action. It can be configured to represent any one of 12 parameters: Input 1-4, PV 1-2, Deviation 1-2, Output 1-2, Setpoint 1-2. The range of the auxiliary output, as a function of the selected variable, can be scaled.Auxiliary Output 2 and Auxiliary Output 3 use Control Current Output 1 and Control Current Output 2 if Control “OUTALG” is not set to “CURRENT” or “POSITION”.
	Resolution: 12 bits over 0 to 21 mA (10 bits for Auxiliary Output 2 and 3) 
	Accuracy: 0.2% of full scale 
	Temperature Stability: 0.03% F.S. / °C
	Digital Input
	+20 Vdc source for external dry contact or isolated solid state contacts. Selects one configured input.
	Totalizers
	One or two totalizers on DR45A1, DR45A2, DR45AT and DR45AR Models. Up to four totalizers on DR45AW Model.
	Eight digit “totals” with multiplier on digital display; 14-digit totalization printout on chart. Grand total can be printed at each major time line.
	Calculations
	Fo calculation available on DR45AR Model.
	Open channel flow calculations available on DR45AW Model.
	Math Algorithms
	Eight algorithms are available:
	A + B + C (summer with ratio and bias)
	(A • B/C (square root multiplier/divider)
	(A • B • C (square root multiplier)
	A • B/C (multiplier/divider)
	A • B • C (multiplier)
	(A-B) • C (difference multiplier)
	where:
	A = Input 1 • ratio A + bias A
	B = Input 2 • ratio B + bias B
	C = Input 3 • ratio C + bias C
	Limit of Ratio = -20 to +20
	Limit of Bias = -999 to +9999
	High/Low Select between Input 1 and Input 2Polynomial Equation – Fifth order provides equation
	Miscellaneous
	 UL and FM approved NEMA4X door
	 Door Lock
	 Chart Illumination
	 U.L. Listing, FM Approval, CSA, CE Conformity
	 Control with Accutune II Tuning Capability
	 Auxiliary 4-20 mA output
	 Glass or Acrylic Window
	 Customer ID Tag
	 2 Pulse output counter alarm functions on DR45AW Model
	 Lead seal provisions
	RS485 Modbus® RTU
	Communications
	Baud Rate:  300, 600, 1200, 2400, 4800, 9600, 19200, 38400
	Protocol:  RS485 Modbus RTU Communications
	Length of Link:  4000 ft (1,219 m) maximum
	Link Characteristics:  Two wire, multidrop
	Modbus® registered trademark of Modicon 
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	Environmental and Operating Conditions
	Parameter
	Reference
	Rated
	Extreme
	Transport and storage
	Ambient
	Temperature
	67 to 77 °F
	19 to 25 °C
	58 to 131 °F
	15 to 55 °C
	32 to 131 °F
	0 to 55 °C
	–40 to 151 °F
	–40 to 66 °C
	Relative
	Humidity (%RH)
	0 to 55*
	10 to 90*
	5 to 90*
	5 to 95*
	Vibration
	    Frequency (Hz)
	    Acceleration (g)
	0
	0
	0 to 70
	0.1
	0 to 200
	0.2
	0 to 200
	0.5
	Mechanical Shock
	    Acceleration (g)
	    Duration (ms))
	0
	0
	1
	30
	5
	30
	20
	30
	Mounting Position from Vertical
	    Tilted Forward
	    Tilted Backward
	    Tilted to Side (± )
	5°
	5°
	5°
	5°
	30°
	10°
	5°
	90°
	20°
	Any
	Any
	Any
	Power Requirements
	    Voltage (VRMS)
	   Frequency (Hz)
	119 to 121
	238 to 242
	49.8 to 50.2
	59.8 to 60.2
	102 to 132
	204 to 264
	49 to 51
	59 to 61
	102 to 132
	204 to 264
	48 to 52
	58 to 62
	N/A
	N/A
	N/A
	N/A
	Power Consumption
	20 VA maximum
	General Reference Data
	Stray  Rejection
	Common Mode Rejection Ratio: 120dB or 1 LSB (whichever is greater) at 60 Hz with maximum source impedance of 100 ohms.
	Normal Mode Rejection Ratio: 60dB with a 100% span peak-to-peak maximum at 60 Hz.
	Static Charge Effects
	Exposed panel surfaces capable of withstanding a discharge from a 250pf capacitor charged to 10KV through 100 ohms.
	Line Noise Effects
	Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding Capability Test to a level of 2.5KV.
	Stylus Life
	Typically capable of printing one chart per day for five years under clean room conditions.
	Technical Assistance
	Toll-free 800 number puts technical assistance only a phone call away.
	* The maximum rating only applies up to 104°F (40°C). For higher temperatures, the RH specification is derated to maintain constant moisture content.
	Reference Specifications
	44-45-03-11
	DR45AW Flow Model for Weir, Parshall flume or Palmer-Bowles flume calculations and up to 4 totalizers
	44-45-03-12
	DR45AR Model for up to 6 relays, special RTD ranges, and Fo calculation
	44-45-03-16
	DR45AH High Temperature Short Time (HTST)DR45AS Safety Thermal Limit Recorder (STLR) DR45AP Model for Dairy Flow/Timing Applications for the dairy industry with lead seal provisions and FDA compliance
	Dimensions
	Truline is a registered trademark of Honeywell and ™Modbus is a trademark of AEG Modicon.
	Ordering Information
	For complete ordering information, request Model Selection Guide 44-45-16-07 for DR4500A Series Circular Chart Recorder. Honeywell offers a full line of sensors and transmitters that produce compatible range of dc voltage or current signals
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	Function
	Honeywell’s Classic Series recorder combines the simplicity of pen drawn analog traces with the sophistication of microprocessor controlled functions. This combination results in a user configurable recorder that is easily adapted to meet a variety of application requirements — from blast furnace to laboratory.
	In addition to recording analog traces, the Classic Series recorder continuously displays process variable values in the selected engineering units.
	Both one-pen and two-pen models accept inputs from any one of a variety of sensors or transmitters within the configurable range limits. Also, models are available with one or two digital controllers to generate controlled output signals to operate valves, dampers, heating elements, etc. for process control. 
	Features
	 Charts — Over 5000 preprinted charts are available to meet specific recording needs.
	 User configurable — means that users can set and/or alter operating parameters to fit their requirements, including type of input, without recalibration. English language prompts, coupled with simple keystroke sequences, make configuring the recorder easy and straightforward.
	 Operator interface — includes clear, brilliant alphanumeric displays; indicators; deviation bargraph; and keypad for visual and tactile interaction.
	 Ink cartridge — Disposable, fiber-tip ink cartridge for reliable recording with minimal maintenance.
	 Control Output — up to two versatile PID digital controllers lets users configure the exact control action needed for their process.
	 Alarms — Integral "soft" alarms are easily set by users to announce selected out-of-limit conditions.
	Figure 1 — Classic Series recorder provides analog trace and continuous digital indication of process variable value.
	 Setpoint Ramp — A single setpoint ramp is user programmable and is easily repeated and activated through the Run/Hold key.
	 Setpoint Rate — Lets you define a ramp rate applied to any local setpoint change. A separate upscale or downscale rate is configurable.
	 Set Point Ramp/Soak Programming — Lets users program and store 18 ramp and 18 soak segments. Run or Hold of program is keyboard or remote switch selectable. For each control loop, you can build up to 6 profiles using any number of consecutive segments of the program. You can select a recovery mode for powerup.
	 Accutune II™ — This standard feature provides a new, truly plug and play tuning algorithm, which will, at the touch of a button or through a digital input, accurately identify and tune any process including those with deadtime and integrating processes. This speeds up and simplifies start-up plus allows re-tuning at any setpoint.
	 Fuzzy Logic — This standard feature uses fuzzy logic to suppress process variable overshoot due to SP changes or externally induced process disturbances. It operates independently from AccutuneII tuning. It does not change the PID constants, but temporarily modifies the internal controller response to suppress overshoot. This allows more aggressive tuning to co-exist with smooth PV response. It can be enabled or disabled depending on the application or the control criteria.
	External Interface Selections
	 Alarm Output — Ties “soft” alarms to up to two integral SPST relays to activate users external equipment.
	 Modbus™ Communications —option allows you to network your recorders to take advantage of overall monitoring of the system using an RS485 network.
	 Timer — This optional feature provides a configurable time period of 0 to 99 hours, 59 minutes or units of minutes and seconds. It can be started via the keyboard, alarm 2, or by a digital input. The timer output is Alarm 1, which energizes at the end of the Timer Period. Alarm 1 can be automatically reset. The Timer Period can be changed between each batch. Status is shown on the lower display.
	 Digital Input — Allows users to initiate, from a remote location through two dry contact closures, selected recorder functions, such as switching from automatic to manual control mode, from direct to reverse controller action, or reset totalizer.
	 Auxiliary Output — there is also a 4 to 20 mA current output available. It can be used to retransmit a process variable. In addition, the 4-20 outputs on the control board can be used as an auxiliary output if not used for control.
	Options
	 Two Totalizers — one or two totalizers are available. Eight digit totals with multiplier on digital display.
	 Chart Illumination — Lights the chart area to improve readability in lower light areas. 
	 Door Options — Choice of gray, black or blue doors with standard latch or optional lock. Optional UL and FM approved NEMA4X door available. 
	 CE Mark — Conformity with 73/23/EEC, Low Voltage Directive and 89/336/EEC EMC Directive.
	 Approval Body Options — FM approval, CSA certification and UL Listing or a combination is available.
	 Customer ID Tag — (30 characters max.) 
	*Restrictions apply -- Not all of the options an be supplied together
	Figure 2 — Operator interface includes displays and keypad for comprehensive interaction with the recorder and the process.
	User Configurable
	In the Classic Series recorder, microprocessor control replaces conventional electro-mechanical recording techniques. This means that the recorder’s capabilities are now primarily determined by its software.
	Since Honeywell has preprogrammed a variety of functional capabilities into the recorder, a user only has to configure those functions that are specific for the given application. 
	The user configures the recorder by following English language prompts that appear in the digital displays.
	The configuration data (type of input, chart speed, chart range, alarm settings, tuning constants, etc.) are stored in non-volatile memory for safe keeping in the event of a power failure.
	Operator Interface
	Two digital displays present the process variable (PV) value and by key selection, the controller set point; controller output; deviation from reference input; dry bulb temperature; totalization value; or engineering units as desired. The lower display can also be set scroll or hold. 
	In configuration mode, digital displays are pre-empted by English language prompts and values that you use to enter configuration data. Indicators light to show alarm condition, which channel PV is on display, use of remote set point, which output relay is on, selected temperature unit, and controller’s mode of operation. 
	A deviation bar graph lets operators tell at a glance if the process variable is at, above, or below the controller’s setpoint.
	The keypad through which configuration data is entered also serves as an integral automatic/manual station that provides bumpless transfer for controllers.
	On two-pen models, the Hold key allows continuous display of one channel process variable while the recording action proceeds automatically.
	Microprocessor Controlled Recording and Printing
	Both the chart and the pen are driven by stepper motors which are controlled by the microprocessor for precise maintenance free operation.
	Since chart speed is configurable, users can easily alter the chart speed through the keypad. Gear changing or additional motors are no longer required.
	The stepper motor accurately positions the pen drive without damping, thus eliminating the need for slidewire feedback gearing and drive cables.
	A configurable deviation recording function lets users show graphically the difference between reference input and a process variable input.
	Users can designate the channel 1 input or enter a deviation setpoint value as the reference input.  This is an example of the versatility derived from microprocessor controlled recording.
	Input Processing
	The input can be one of many standard low-level electrical signals. And, for models with 2 pens, a relative humidity (wet/dry bulb) actuation is available using 100 ohm platinum bulbs (α= 0.00385). The input type and range are user configurable.
	Ranges are easily expanded and compressed within their span limitations to meet specific measurement needs. Users can select upscale or downscale sensor break protection for many of the actuations.
	Each input is sampled at a rate of 3 times per second.  Each sample is amplified and then converted to a digital signal, which is isolated and passed to the microprocessor. 
	A digital filter with configurable time constants lets users apply input signal smoothing as desired.
	All non-linear inputs are linearized by the microprocessor, using look-up tables that reside in the software.  This allows mixed input actuations for 2-pen models to be recorded on a linear chart. Users can bypass linearization for recording on a non-linear chart.
	An integral 24 Vdc power supply, along with 4-20 mA input configuration, allows direct operation with up to two transmitters without the need for any additional/external transmitter power supply.
	To totalize a variable, such as a flow signal, users select the applicable input and set the digital display scaling factor through configuration. This eliminates the need for additional integration hardware including a mechanical counter. The totalizer has an eight-digit display.
	Also has capability to reset the totalizer remotely with digital inputs, and a low flow cutoff can be set in percent of range below which the applicable totalizer does not increment.
	Digital Controller
	The DR4500A Series recorder controller (1 or 2 loops) includes an integral microprocessor-based PID controller. A variety of output types, including a duplex variation for heat-cool applications, lets users select the output that is right for their final control element. 
	Depending on the output type users can configure the control action as On-Off, PID-A, PID-B or PD with Manual Reset.
	As with the record functions, English language prompts quickly guide users through the entry of all the controller’s configurable parameters.
	Diagnostics
	All DR4500A Series recorders include self-diagnostic systems that check critical operations and provide error messages to alert users about detected faults.
	Power-up self-diagnostics is a microprocessor controlled diagnostic program that runs tests on selected circuitry when the recorder is powered up. 
	A “key” test allows a user to initiate, on demand, a self-diagnostic routine that checks the keypad and front panel displays.
	Construction
	The DR4500A Series recorder is housed in a molded case, which can be panel or surface, mounted.
	A gasketed door with a glass or optional acrylic window protects internal components from harsh industrial environments while allowing easy access to the chart and operator interface. Circuitry is partitioned on printed circuit boards for ease of service. A UL and FM approved NEMA4X door is also available. 
	Process Interface
	Power, input, and output wiring connect to terminations inside the case. Knockouts in the sides and bottom of the case accept conduit connections for convenient wire entry.
	Specifications
	Design
	Digital Indication Accuracy
	1 digit
	Minimum Input Span
	Range is fully configurable with span limitation of the operating range selected.
	Input Impedance
	4-20 mAdc:  250 ohms0-10 Vdc:  200K ohmsAll others:  10 Megohms
	Source Impedance
	RTD:  100 ohms per lead maximum
	Span Step Response Time
	6-seconds maximum with no filtering
	Sampling Rate
	Each input sampled 3 times a second.
	Input Filter
	Software: Single pole low pass section with selectable time constants (off to 120 seconds).
	Digital Displays
	Vacuum fluorescent, alphanumeric.A six-digit display dedicated to the process variable.Alternate information displayed during configuration mode.An eight-digit display shows key selected operating parameters. Also provides guidance during configuration.
	Indicators
	Channel PV display (CHN 1 or 2)Alarm status (ALM 1, 2)Controller Output (OUT 1, 2)Remote Set Point (RSP) for Control 1Temperature unit (F or C) or Engineering unitsController’s mode (A or MAN)
	Deviation Bargraph
	21 segment, color coded deviation bargraph:Green (large) = On ControlGreen (Small) = Deviation to ± 10% of PV
	Controller Modes of Operation
	Manual OperationAutomatic with local set pointAutomatic with remote set point
	Transmitter Supply Voltage
	22 to 26 Vdc at input terminals (50 mAdc at 24 Vdc)
	Specifications, continued
	Performance
	Number of Inputs
	One Pen model:  One inputTwo Pen model:  Two inputs
	Types of Input Actuation1
	Range
	Reference Accuracy
	Temp. Stability ± Degrees Error Per 1 Degree ∆T
	˚F
	˚C
	± ˚F
	± ˚C
	Thermocouples2B
	105  to 3300
	105  to 150
	150  to 500
	500  to1000
	1000  to 3300
	41  to 1816
	41  to 66
	66  to 260
	260  to 538
	538  to 1816
	42.00
	14.00
	3.00
	1.50
	23.00
	7.70
	1.70
	0.80
	2.00
	2.00
	0.50
	0.20
	E
	-454  to 1832
	-454  to-202
	-202  to 1832
	-270  to 1000
	-270  to -130
	-130  to 1000
	18.00
	1.00
	10.00
	0.55
	0.70
	0.35
	E (low)
	-200  to 1100
	-129  to 593
	0.50
	0.30
	0.20
	J
	0  to 1600
	-18  to 871
	0.40
	0.22
	0.06
	J (low)
	20  to 770
	-7  to 410
	0.20
	K
	-320  to 2500
	-320  to 0
	0  to 2500
	-196  to 1371
	-196  to -18
	18  to 1371
	1.25
	0.60
	0.70
	0.35
	0.18
	0.09
	K (low)
	-20  to 1000
	-29 to 538
	0.30
	0.16
	0.05
	NNM (Ni Ni Moly)
	32  to 2500
	32  to 500
	500  to 2500
	0  to 1371
	0  to 260
	260  to 1371
	0.75
	0.50
	0.40
	0.30
	0.09
	0.07
	NIC (Nicrosil Nisil)
	0  to 2372
	1.0
	0.55
	0.01
	R
	0  to 3100
	0  to 500
	500 to 3100
	-18  to 1704
	-18  to 260
	260  to 1704
	2.00
	1.00
	1.10
	0.55
	0.25
	0.13
	S
	0  to 3100
	0  to 500
	500  to 3100
	-18  to 1704
	-18  to 260
	260  to 1704
	2.00
	1.00
	1.10
	0.55
	0.23
	0.13
	T 
	-300  to 700
	-184  to 371
	0.60
	0.35
	0.07
	T (low)
	-200  to 600
	-129  to 316
	0.40
	0.22
	0.07
	W5W26
	0  to 4200
	0  to 600
	600  to 3600
	3600  to 4200
	-18  to 2315
	-18  to 316
	316 to 1982
	1982  to 2315
	1.40
	1.30
	1.60
	0.77
	0.70
	0.90
	0.17
	0.17
	0.29
	W5W26 (low)
	0  to 22400  to 600600  to 2240
	1.101.00
	0.600.55
	0.140.10
	Radiamatic
	1400   to 3400
	760   to 1871
	1.00
	0.55
	0.10
	Specifications, continued
	Types of Input
	Actuation1
	Range
	Reference Accuracy
	Temp. Stability ±
	Degrees Error Per
	1 Degree ∆T
	˚F
	˚C
	± ˚F
	± ˚C
	RTDs
	Platinum
	100 ohms
	500 ohms
	–300  to 900
	–300  to 900
	–184  to 482
	–184  to 482
	0.40
	0.20
	0.22
	0.11
	0.05
	0.05
	Linear
	Milliamperes dc
	Millivolts dc
	Volts dc
	4  to 20
	0 to 10
	10 to 50
	1 to 5 (can becalibrated 0 to 5)
	0  to 10
	--
	--
	--
	--
	--
	0.10%
	0.05%
	0.05%
	0.05%
	0.10%
	--
	--
	--
	--
	--
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	0.004% /˚F
	Relative Humidity
	Platinum100 ohm   Wet/DryWet/Dry    Input   
	–90  to 200
	0.30
	0.03
	0.03
	Measured %RH
	Dry Bulb Range
	°F    °C
	Reference Accuracy
	± °F                 ± °C
	Temp. Stability
	53 to 104°F/
	12 to 40°C
	0  to <20
	20  to 100
	-103  to 212
	35  to 40
	>40  to 100
	100  to 212
	-75  to 100
	2  to 4
	>4  to 38
	38  to 100
	2% RH
	2% RH
	1% RH
	1% RH
	0.11% RH/˚F
	0.11% RH/˚F
	0.06% RH/˚F
	0.03% RH/˚F
	1Consult Model Selection Guide 44-45-16-07 for information.
	2Includes reference junction calibration of ± 0.01degrees using standard “ice bath” method of calibration. Factory calibration at reference ± 1.2˚F. Note that factory calibration may vary by as much as ± 10 microvolts or ± 0.3 ohms for RTDs which means recalibration may be required to achieve stated accuracy.
	3The RH calculation is inoperative when temperature goes below 32 ˚F (0 ˚C) or above 212 ˚F (100 ˚C). However, the dry bulb temperature will be monitored to -103 ˚F (-75 ˚C). Accuracy stated is for Classic Series Recorder only, and does not include remaining system accuracies.
	*IEC Alpha () = 0.00385 /˚C
	Specifications, continued
	Configurable Parameters: These parameters can be set through the keypad.
	Group
	Parameters
	Setting Range or Selection
	Resolution
	INPUT 1 and 
	INPUT 2
	None, 1 (XXX.X), 2 (XX.XX), or 3 (X.XXX)—one decimal place only for non-linear inputs°F, °C, or engineering unitsSee Input typesAll non-linear input types, linear, square root-999.0 to 9999-999.0 to 99990 to 100% of input range -999.0 to 99990 to 120None, Up or Down
	0.10.10.11
	PEN 1 and PEN 2
	Pen 1Pen 1 inputChart 1 high range valueChart 1 low range valuePen 1 OnPen 1 Off
	Disable or EnableInput 1, Output, SP, Dev, Dgtl1, Dgtl2, Input 2, Out2, SP2, Dev2-999.0 to 9999-999.0 to 99990 to 100% of chart0 to 100% of chart
	0.10.111
	CHART
	Chart speedHours per revolutionLinearize
	8 hrs, 12 hrs, 24 hrs, 7 days, or selected hours per revolution1 to 744 hrsLinear or Non-linear Chart
	TOTAL 1 and TOTAL 2
	Read onlyYes or NoDisable, Input 1, Input 2Desired alphanumeric titleSecond, Minute, Hour, Day or Million/Day1, 10, 100, 1000, 10,000, 100,000 or 1E6No, Local, Ext Sw1, Ext Sw2
	Control 1 (2)
	PID tuning sets
	Setpoint source
	Ratio (Input 2)
	Bias
	SP tracking
	Power-up mode recall
	High and low SP limits
	Action
	High and low output limits
	Dropoff value
	Deadband
	Output Hyst
	Failsafe output value
	Remote Switching
	Man Key
	PB or Gain
	Reset units
	Control 1 Algorithm
	Output 1 Algorithm
	1 or 2
	Local, Remote (Control 1 only),  or 2 Local
	-20.00 to 20.00
	-999 to 9999
	None or RSP (Control 1 only)
	Manual, Auto LSP, or Auto RSP, AM, SP, AMLSP
	0 to 100% of span in engineering units
	Direct or reverse
	-5 to 105% of output
	-5 to 105% of output
	-5.0 to 25% of PV Span
	0.0 to 5.0% of PV Span
	Within the output limits
	None, ToMan, ToLSP, To2SP, ToDir, RN/HLD
	Disable or Enable
	Proportional band (%) or gain
	Repeats/minute or minutes/repeat
	PIDA, PIDB, PD + MR, ON-OFF
	Current, Position Prop, TimeD, Cur TI, TI Cur, Time
	0.01
	1
	1
	1
	1
	1
	TUNING 1(2)
	Gain (or Prop Band)Rate Min (or RPM)Reset MinMan RsetCyc Sec
	0.1 to 10000.00 to 10.000.02 to 50.00-100 to 100% output1 to 120 sec.
	0.10.010.0111
	Specifications, continued
	Controller
	Group
	Parameters
	Setting Range or Selection
	Resolution
	SPRAMP 1(2)
	SP Ramp (1 or 2)
	Time Min
	Final SP
	SPRate
	EU/HR UP
	EU/HR DN
	SP ProgramRecycles
	Soak DeviationProfile
	State
	RecoveryProgram End
	Disable or Enable
	0 to 255
	0 to 100% of Span
	Enable or Disable
	0 to 9999
	0 to 9999
	Disable or Enable
	0 to 99
	0.0 to 99.0
	1 to 6
	Disable or Hold
	Enable or DisableLast Setpoint or Failsafe
	SPPSEGS
	Profile Start SegmentProfile End SegmentRamp UnitSynchronize ProfilesSegment X RampSegment X SetpointSegment X Time
	Ramp 1 to Ramp 35Soak 2 to Soak 36Time or RateEnable, Disable0.00 to 99:59within High/Low Range Limits0.00 to 99.59
	SPP EVENT
	Segment X Event
	None, Alarm 1, 2, 3, 4, 5, or 6
	TIMER
	TimerPeriodStartLdisplayResetIncrement
	Enable/Disable0.00 to 99:59Run/Hold Key or Alarm 2Time Remaining or Elapsed TimeRun/Hold key or Alarm 1Minute or Second
	AUXILIARY OUTPUT
	Aux Output
	4mA Val
	20mA Val
	Disable, IN1, IN2, PV1, PV2, Dev1, Dev2, Out1(2),SP1 (2)
	Low scaling factor
	High scaling factor
	ALARMS (1,2,3,4,5,6)
	SP Value
	SP Type
	Alarm TypeAlarm Scaling Multiplier for
	Totalizer Alarm
	Alarm Hysteresis
	0.0 to 9999
	None, Input 1 (2), RH, Dev, Output, Total 1, Total 2, Dev2, Out2, Event
	High or Low1,10,100,1000,10000,100000, 1E6 0.0 to 100% of span
	0.1
	OPTIONS
	Reject Frequency
	Relative Humidity
	Atm. Pressure
	Deviation
	Scroll (Lower Display)
	60 or 50 Hz
	Yes or No
	590 to 800
	None, SetPnt, Chan 1
	None, 1 sec, 2 sec, 3 sec
	MODBUS
	Communications StateCommunications AddressBaudTransmit Delay
	Enable/Disable1 to 99300, 600, 1200, 2400, 4800, 9600, 19200, 38400None, 10msec, 20msec, 30msec, 40msec, 50msec.
	LOCKOUT
	Lockout (Software and/or Hardware)
	None, Calib, +Conf,  MaxHardware Configuration Lockout (Optional)
	STATUS
	Version
	Failsafe
	RAM Test
	Configuration Test
	Calibration Test
	Fact CRC (Factory Set Input Constants) 
	Latest Software Version 
	Yes or No
	Pass or Fail
	Pass or Fail
	Pass or Fail
	Pass or FailPass or Fail
	Specifications, continued 
	One SPST electromechanical relay. Control action can be set for direct or reverse;N.O. or N.C. contact selectable.
	Two SPST electromechanical relays. Control action can be set for direct or reverse;N.O. or N.C. contact selectable.
	21 mAdc maximum into a negative or positive grounded or non-grounded load of 0 to 1000 ohms. Output range can be set between 4 and 20 mA, and as direct or reverse action.
	Resolution: 10 bits
	Accuracy: 0.5 % full scale
	FM Approved Output (Optional)
	Two SPST electromechanical relays operate motor having a 100 ohm to 1000 ohm slidewire.
	Variation of time proportional duplex for Heat/Cool applications. Time proportional output (heat or cool) is a SPST electromechanical relay. Current proportional output (heat or cool) is a 4-20 mA signal that can be fed into a negative or positive grounded load of 0 to 1000 ohms and is operational over 50 % of range or the entire range.
	Time Proportional Relay Resolution: 4.4 mSec.
	Relay Contact Ratings:
	Resistive Load: 5A @ 120 Vac, 2.5A @ 240 Vac
	Inductive Load: 50 VA @ 120 Vac or 240 Vac
	Cycle Time:      1 to 120 seconds
	Current Proportional:
	Resolution:  10 bits
	Accuracy:  0.5 % full scale
	CE Conformity (Europe)(Optional)
	Product Classification:
	Enclosure Rating:
	Installation Category (Over-voltage Category)
	Pollution Degree:
	EMC Classification
	Method of EMC Assessment
	Declaration of Conformity
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed.
	Class I: Permanently Connected, Panel Mounted Industrial Control Equipment with protective earthing (grounding). (EN 61010-1)
	Panel Mounted Equipment, IP 00, this recorder must be panel mounted.Terminals must be enclosed within the panel. Front panel IP 65 (IEC 529)
	Category II: Energy-consuming equipment supplied from the fixed installation.Local level appliances, and Industrial Control Equipment. (EN 61010-1)
	Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by condensation. (Ref. IEC 664-1)
	Group 1, Class A, ISM Equipment (EN 55011, emissions), Industrial Equipment (EN 50082-2, immunity)
	Technical File (TF)
	51197635-000
	Specifications, continued
	Controller, continued
	Case/Door
	Molded, foamed-Noryl** with gasketed door to meet NEMA 3 enclosure requirements. Panel gasket available separately.
	An optional UL and FM approved NEMA4X door is also available.
	Pen
	Disposable fiber-tip ink cartridge.  Line length per cartridge more than 1000 ft (305 m).   One Pen: Purple   Two Pens: Purple and Red
	Chart
	12-inch (304.8mm) diameter chart with standard preprinted markings and a calibrated width of4.62-inches (117.5mm).
	Wiring Connections
	Terminals inside the case
	Color
	Case:  BlackDoor (standard):  Caribbean Blue, Black or Gray
	Approval Bodies
	U.L. approval depending on model. Consult Model Selection Guide for information.FM approved for Class I, Div 2, Groups A, B, C, D areas depending on model.
	Dimensions
	See Figure 3.
	Weight
	13.2 lb. (6 kg)
	Mounting
	Panel or surface mounted. Some adapter kits available for existing panel cutouts.
	Options
	Three Auxiliary Outputs are available:21 mA dc maximum into a negative or positive grounded load or non-grounded load of 0 to 1000 ohms.
	Output range can be set between 2 to 21 mA, and as direct or reverse action. It can be configured to represent any one of 10 parameters: Input 1-2, PV 1-2, Deviation 1-2, Output 1-2, Setpoint 1-2. The range of the auxiliary output, as a function of the selected variable, can be scaled.Auxiliary Output 2 and Auxiliary Output 3 use Control Current Output 1 and Control Current Output 2 if Control “OUTALG” is not set to “CURRENT” or “POSITION”.
	Resolution: 12 bits over 0 to 21 mA (10 bits for Auxiliary Output 2 and 3) 
	Accuracy: 0.2 % of full scale 
	Temperature Stability: 0.03% F.S. / °C
	Alarm Output
	Two SPST electromechanical relays 
	Relay Contact Ratings:Resistive Load: 1A @ 120 Vac, 1/2A @ 240 Vac.
	Digital Input
	+20 Vdc source for external dry contact or isolated solid state contacts. Selects one configured input.
	Totalizers
	One or two Totalizers depending on model.Eight digit “totals” with multiplier on digital display.
	Miscellaneous
	 FM Approved 4-20 mA Control Output
	 UL and FM approved NEMA4X door
	 Door Lock
	 Chart Illumination
	 UL Listing, FM Approval, CSA, CE Conformity
	 Control with Accutune II tuning capability
	 Customer ID Tag
	 4-20 mA Auxiliary Output
	** Registered Trademark -- General Electric Co.
	1. Not all controller outputs are available on all models of the Classic Recorder. Consult Model Selection Guide 44-45-16-07 for information.
	Specifications, continued
	Environmental and Operating Conditions
	Parameter
	Reference
	Rated
	Extreme
	Transport and storage
	AmbientTemperature
	67 to 77 ˚F19 to 25 ˚C
	58 to 131 ˚F15 to 55 ˚C
	32 to 131 ˚F0 to 55 ˚C
	–40 to 151 ˚F–40 to 66 ˚C
	RelativeHumidity (%RH)
	0 to 55*
	10 to 90*
	5 to 90*
	5 to 95*
	00
	0 to 700.1
	0 to 2000.2
	0 to 2000.5
	00
	130
	530
	2030
	5˚5˚5˚
	5˚30˚10˚
	5˚90˚20˚
	AnyAnyAny
	119 to 121238 to 24249.8 to 50.259.8 to 60.2
	102 to 132204 to 26449 to 5159 to 61
	102 to 132204 to 26448 to 5258 to 62
	N/AN/AN/AN/A
	Power Consumption
	20 watts maximum
	General Reference Data
	Stray  Rejection
	Common Mode Rejection Ratio: 120dB or 1 LSB (whichever is greater) at 60 Hz with maximum source impedance of 100 ohms.
	Normal Mode Rejection Ratio: 60dB with a 100% span peak-to-peak maximum at 60 Hz.
	Static Charge Effects
	Exposed panel surfaces capable of withstanding a discharge from a 250pf capacitor charged to 10KV through 100 ohms.
	Line Noise Effects
	Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding Capability Test to a level of 2.5KV.
	Technical Assistance
	Toll-free 800 number puts technical assistance only a phone call away.
	* The maximum rating only applies up to 104 ˚F (40 ˚C). For higher temperatures, the RH specification is derated to maintain constant moisture content.
	Ordering Information
	For complete ordering information, request Model Selection Guide 44-45-16-07 for DR4500A Series Circular Chart Recorder.
	Honeywell offers a full line of sensors and transmitters that produce a compatible range of dc voltage or current signals which can be used as inputs to the DR4500A Series Recorder. 
	These devices measure:
	Temperature: (Thermocouple or RTD)
	Pressure
	Flow {4 to 20 mA dc or 1 to 5 Vdc process transmitter}
	Liquid Level
	Relative Humidity
	Specifications are subject to change without notice.
	™Modbus is a trademark of AEG Modicon
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	44-45-03-16
	DR45AH - HTST (High Temperature Short Time)
	DR45AS - STLR (Safety Thermal Limit Recorder)
	DR45AP - Pasteurization (Flow)
	Function
	Honeywell’s Truline® recorder is a one to four-channel, microprocessor-based, circular chart recorder. Its “one-pen” stylus printhead produces up to four analog traces and prints alphanumeric chart data on a blank heat-sensitive chart. All four traces share the same time line reference, which the Truline prints. This eliminates the error caused by pen alignment offsets in conventional pen designs.
	Since the Truline prints the chart and generates the analog traces at the same time, there is no error due to variations in chart size caused by changes in temperature and humidity.
	With microprocessor electronics and single printhead, the Truline HTST/Pasteurization recorder is easily configured by users to meet a variety of application requirements for food processing.
	The HTST/Pasteurization models are designed to meet the requirements of the U.S. Department of Health and Human Service’s Grade A, Pasteurized Milk ordinance.
	Features
	Dual Displays — Bright, vacuum fluorescent, alphanumeric digital displays make pasteurization process data instantly available to your operation.
	Bargraph Display — indicates deviation of ± 10% of input span with center bar, On-control indication.
	User Configurable — English language prompts, coupled with simple keystroke sequences, make configuring the recorder easy and straightforward. You can set and/or alter operating parameters to fit your requirements without re-calibration.
	Four Channel Input — Up to four channels that monitor process variables from a variety of sensor types help reduce panel space requirements.
	All-Purpose Chart — One all-purpose, blank chart eliminates the need for ordering and stocking several types of charts. You can design the chart to match their specific application.
	“One-pen” Stylus Print Head — prints configurable alphanumeric chart data including time and trend lines. This automatically compensates for chart width variations caused by changes in the ambient relative humidity.
	Analog Inputs — Two inputs for recording and control on the HTST model. One input for control on STLR. Third and fourth inputs are available as options. One to four inputs are available for the pasteurization flow model.
	Accutune II™ — This standard feature provides a new, truly plug and play tuning algorithm, which will, at the touch of a button or through a digital input, accurately identify and tune any process including those with deadtime and integrating processes. This speeds up and simplifies start-up plus allows re-tuning at any setpoint.
	Fuzzy Logic — This standard feature uses fuzzy logic to suppress process variable overshoot due to SP changes or externally induced process disturbances. It operates independently from AccutuneII tuning. It does not change the PID constants, but temporarily modifies the internal controller response to suppress overshoot. This allows more aggressive tuning to co-exist with smooth PV response. It can be enabled or disabled depending on the application or the control criteria.
	Time/Date — To guard against unauthorized chart advancement, an integral real-time clock provides accurate timing for the recorder’s time and date printing, and also any operator changes. A 10-year life battery backup assures correct timing even when power fails.
	Control Output — Versatile PID controller lets you configure the exact control action (3-mode or on-off) needed to control:
	 Hot Water Loop (HTST) and Flow Diversion Valve position (HTST and STLR)
	 Flow Rate and Flow Diversion Valve position (Pasteurization)
	Diversion Valve Position Indication - HTST and STLR (Optional on Flow Version) Red and Green lights, visible through the door, indicate flow diversion valve position. Red indicates flow diversion; while green indicates forward flow. A digital input activates a frequency pen that records the valve position on the outer portion of the chart.
	Dual Setpoint Diversion —- using the Digital Input capability, the DR45AH model can be set up to switch between two specific setpoints and to record the set-point change on the chart.
	Figure 2 — Operator interface includes displays and keypad for comprehensive interaction with the recorder and the process
	External Interface Selections
	 Digital Input — Activates the pen that records the divert valve position on the chart. 
	 Auxiliary Output — there is also a 4 to 20 mA current output available. It can be used to retransmit a process variable. In addition, the 4-20 outputs on the control board can be used as an auxiliary output if not used for control.
	Options
	 Third and Fourth Input - Used for monitoring additional process variables such as Cold Milk Temperature or other temperatures. When Digital Reference temperature measurement at the divert valve is selected, Input 1 is the Digital Reference and Input 3, if enabled, becomes the Hot Water temperature input. 
	 Door Options — Choice of gray, black or blue doors with standard latch or optional lock. Heavy duty Stainless Steel doors available.
	 Configuration Lockout Switch — This security switch limits access to configuration parameters, including the Hot Milk Diversion Setpoint, so that they may not be changed without detection. 
	 CE Mark — Conformity with 73/23/EEC, Low Voltage Directive and 89/336/EEC EMC Directive.
	 Approval Body Options — FM approval, CSA certification and UL Listing or a combination is available options.
	 Customer ID Tag — (30 characters max.)
	User Configurable
	In the DR4500A Series recorder, microprocessor control replaces conventional electro-mechanical recording techniques. This means that its software now primarily determines the recorder's capabilities. 
	Since Honeywell has preprogrammed a variety of functional capabilities into the recorder, you only have to configure those functions that are specific for the given application. You configure the recorder by following English language prompts that appear in the digital displays.
	The configuration data (type of input, chart speed, chart range, alarm settings, tuning constants, etc.) are stored in nonvolatile memory for safe keeping in the event of a power failure.
	Operator Interface
	Two digital displays (Figure 2) present the process variable (PV) value and by key selection, the controller set point; controller output; deviation from reference input; or engineering units as desired. The lower display can be set to scroll or hold.
	When the optional inputs for measuring the temperature at the divert valve is active, the lower display indicates the temperature being measured at the divert valve as the default value. In configuration mode, digital displays are pre-empted by English language prompts and values that you use to enter configuration data. 
	Indicators light to show alarm conditions, which channel PV is on display, use of remote set point, which output relay is on, selected temperature unit, and controller’s mode of operation.
	A deviation bar graph lets operators tell at a glance if the process variable is at, above, or below the controller’s setpoint. The keypad through which configuration data is entered also serves as an integral automatic/manual station that provides bumpless transfer for controllers.
	Recording and Printing
	Both the chart and the printhead are driven by the stepper motors, which are controlled by the microprocessor allowing precise maintenance free operation.
	Since chart speed is configurable, you can easily alter the chart speed through the keypad. Gear changing or additional motors are no longer required.
	The microprocessor uses the configured chart range data as well as the input data to determine the proper printhead position. The stepper motor accurately positions the printhead drive.
	By using a “one-pen” printhead that is capable of printing alphanumeric characters, you can now set various “printed” chart data through configuration. This means that such chart data as range marking in engineering units, digital values for process variables, and trace identification are easily personalized for the application. This data, plus printed time lines and engineering units of scale eliminate the need to maintain an inventory of a variety of preprinted charts.
	The Truline recorder uses a dot fill technique from a microprocessor algorithm to produce a continuous analog trace of a process variable.
	Digital Controller
	The DR4500A Series recorder controller includes an integral microprocessor-based, one or two loop, PID controller. The recorder controller produces a 4–20mA output for controlling the Hot Water loop or Flow and on-off relay output for the divert valve. 
	As with the record functions, English language prompts quickly guide you through the entry of all the controller’s configurable parameters.
	A second optional control output is available to control system back pressure on the DR45AP version. In addition to this, a high pressure limit output can be set.
	Diagnostics
	All DR4500A Series recorders include self-diagnostic systems that check critical operations and provide error messages to alert you about detected faults.
	Power-up self-diagnostics is a microprocessor controlled diagnostic program that runs tests on selected circuitry when the recorder is powered up. A “key” test allows you to initiate, on demand, a self-diagnostic routine that checks the keypad and front panel displays.
	Process Interface
	Power, input, and output wiring connect to terminations inside the case. Knockouts in the sides and bottom of the case accept conduit connections for convenient wire entry.
	Construction
	The DR4500A Series recorder is housed in a molded case, which can be panel or surface mounted. 
	Circuitry is partitioned on printed circuit boards for ease of service. A UL and FM approved NEMA4X door is also available.
	Input Processing
	The recorder requires a 3-A approved sanitary high-speed RTD sensor (Such as RDF Model 21345-6-E-T11/2-2) to measure hot milk temperature. Various types of sanitary fittings and sizes available with this highly responsive, reduced tip sensor will meet your specific application requirements.
	For DR45AH/AS recorders using the optional Digital Reference Measurement, a 3-A approved sanitary high-speed, dual element RTD sensor (Such as RDF Model #21345(SP)-6-E-T11/2-2) or equivalent is required to measure the Hot Milk Temperature and the Digital Reference Temperature.
	Each input is sampled at a rate of 3 times per second for 1 or 2 inputs, or 3 times in 2 seconds for 3 or 4 inputs. Each sample is amplified and then converted to a digital signal which is isolated and passed to the microprocessor. A digital filter with configurable time constants lets you apply input signal smoothing as desired. All non-linear inputs are linearized by the microprocessor.
	In the unlikely event of failure, you can easily and quickly replace the resistance bulb temperature sensor.
	Compliance to Milk Ordinance Regulations
	DR45AH/AS/AP fully complies with the strict regulations of the “Grade A Pasteurized Milk Ordinance”. 
	Compliance features include:
	 Internal configuration switch 
	This security switch limits access to configuration parameters. In the switch “off” position, you can configure all the recorder/controller parameters to the desired value.
	The “on” position locks the majority of the configurable parameters, including hot milk diversion setpoint, so that they may not be changed.
	The only functions remaining in the “on” (locked) position are:
	Chart - start the chart or place it in hold.
	Man/Auto - You can place the hot water temperature controller (which controls the Milk temperature indirectly) in Manual or Automatic mode as defined below:
	MAN - The output signal to the hot water valve is manually controlled.
	AUTO - The setpoint for the hot water controller is adjustable.
	Lowr/Disp - Lets you scroll through the process variable inputs, outputs, setpoints and deviation from setpoint.
	Configuration - allows changes to Control 1 and Control 2 tuning parameters plus adjustments to time/date/day/year.
	 Diversion Valve Position Indication
	Red and Green lights, visible through the door, indicate flow diversion valve position. Red indicates flow diversion, Green indicates forward flow.
	 Electronics Access Control
	Chart Plate sealing provisions, using a wire lead seal, prevent access to the electronics and the internal configuration switch.
	Model DR45AH Recorder/Controller
	On the DR45AH recorder, the divert valve temperature is printed on the chart when Input 1 is programmed as a Digital Reference Temperature Indicator.
	When a diversion occurs, the DR45AH recorder/controller will automatically print on the chart the temperature measured at the divert valve by the Digital Reference Thermometer and then, when forward flow is started again after the diversion, it will print the temperature again.
	In addition, there are red and green indicator lights on the front of the recorder that provide a visual indication of forward flow or flow diversion.
	Milk Pasteurization Process 
	Figure 3 is a flow diagram of the HTST milk pasteurization process. Milk flows from the raw milk supply tank through the plate-type heat exchanger, where it is heated to pasteurization temperature prior to entering the holding tube.
	The tube size ensures that the milk remains at the pasteurization temperature for the required time.
	Hot milk temperature is measured as it leaves the holding tube. If this temperature is above the pasteurization temperature, the DR45AH HTST allows milk flow to proceed to packaging or storage. If the milk is below pasteurization temperature, the DR45AH HTST diverts it to the raw milk tank for reprocessing.
	For this application, DR45AH HTST uses two analog inputs, one digital input, one 3-mode controller and one on-off controller to control:
	 hot water flow to the plate heat exchanger
	 Flow diversion valve position.
	Pasteurization temperature control consists of recording the information shown on the circular chart (Figure 4) and implementing the following strategies:
	1. The first analog input is hot water temperature (if Digital Reference Temperature option is selected, then Input 3 is the Hot Water Temperature) , which indirectly controls milk temperature in the plate heat exchanger. This temperature may be recorded.
	2. The hot milk temperature is the second analog input. This temperature is recorded. The high-precision RTD sensor provides this temperature measurement. DR45AH HTST uses 100-ohm (α = 0.00385) platinum bulb actuation to provide hot milk temperature measurement accuracy of ±0.3°F
	3. A switch on the flow diversion valve provides the digital input to activate the frequency pen that records the valve position on the outer portion of the chart. The user supplies and installs the two relays that connect the recorder/controller to the pasteurizer system wiring.
	You can also record the flow diversion temperature setpoint without an additional analog input.
	Model DR45AS Safety Thermal Limit Recorder
	The DR45AS (STLR) model provides all the same features of the DR45AH HTST recorder without the integral hot water control loop. 
	The DR45AS model is set up to record the hot milk temperature as well as the flow diversion valve position and to indicate this position using red and green lights on the front of the recorder.
	Optionally, it can also be set up with the integral Digital Reference feature.
	Model DR45AP Recorder/Controller
	The DR45AP Pasteurization Flow recorder/controller can be set up to control the flow rate in a pasteurization process.
	In addition to the normal divert valve control provided by high and low flow limit setpoints, optional inputs can be set up to display and record the Raw and Pasteurized pressures in the system. 
	The recorder/controller will display, in the lower display, the system high and low pressures from independent pressure transmitters and control the system back pressure using the second control output from the recorder/controller.
	In addition, a high-pressure limit output can be set. Optional red and green lights are available on the front of the recorder that provide a visual indication of forward flow or flow diversion.
	Milk Pasteurization Process 
	The DR45AP controls the flow rate in a pasteurization process (Figure 3). The flow is controlled from the flow input from a pressure transmitter or Magnetic flowmeter in the constant flow line.
	The recorder uses PID control and a 4-20mA output to control a variable speed pump, which adjusts the flow in the system.
	The differential pressure function uses pressure inputs from Input 2 and Input 3 to measure and display the high and low system pressures (Input 2 – Input 3) and uses this value and the optional second 4 20 mA control output to control the system back pressure.
	Diverts are based on High Flow or Low Flow setpoints configured in the recorder/controller. Diversion to the raw milk tank occurs when the flow rate is below the Low Flow setpoint or above the High flow setpoint.
	There is a Time Delay that can be configured to occur before forward flow will begin. The configurable range for this time delay is from 0 to 60 seconds.
	For Pasteurization Flow, DR45AP uses one analog input for flow, one digital input, one three mode controller, and one On/Off controller to control:
	 process flow rate
	 flow diversion valve position
	If controlling system back-pressure, two additional analog inputs and one 3-mode, 4-20 mA controller with two additional relay outputs is required.
	Pasteurization flow control consists of recording the information shown on the circular chart (Figure 5) for Input 1 flow and implementing the following strategies:
	1 The first analog input is Process Flow.
	2 Optional Inputs 2, Input 3, and Control 2 output can be set to record the system high and low pressure for differential pressure measurement and to control the system back pressure.
	3 A switch on the flow diversion valve provides the digital input to activate the frequency pen that records the valve position on the outer portion of the chart. The user supplies and installs the two relays that connect the recorder/controller to the pasteurizer system wiring.
	Figure 3 — Diagram of the Milk Pasteurization Process 
	Figure 4 — Simulated Printed Chart – HTST Model DR45AH, STLR Model DR45AS
	Figure 5 — Simulated Printed Chart – Flow Model DR45AP
	Input Actuations
	Number of Inputs
	Model DR45AHTwo channel model:  Two inputs Standard (Hot Milk and Hot Water)Three channel model:  Three inputs   Optional (Cold Milk or Digital Reference)Four channel model:  Four inputs Optional (Cold Milk or other temperature)
	Model DR45APOne channel model:  One input StandardTwo channel model:  Two inputs Optional (System High Pressure Measurement) Three channel model:  Three inputs  Optional (System Low Pressure Measurement)
	Four channel model:  Four inputs  Optional 
	Model DR45ASOne channel model:  One input  Standard (Hot Milk)         Two Input  Optional Digital Reference     Inputs 2–4 Optional
	Model DR45AH /AS
	(Default Input)
	Model DR45AH and STLR use a Platinum 100 ohm RTD input.  (High Speed RTD sensors required)
	Range
	Reference Accuracy
	Temp. Stability ± Degrees Error Per 1 Degree ∆T
	Types of Input 
	Actuation1
	˚F
	˚C
	± ˚F
	± ˚C
	RTDs2Platinum100 ohms* (100RH)
	–130 to  392
	–90  to 200
	0.3
	0.16
	0.05
	Model DR45AP
	(Default Input)
	The Pasteurization (Flow) model DR45AP uses a 4 to 20 mA input.
	4  to 20
	——
	0.10 %
	——
	0.004 % /˚F
	1 Not all input Actuations are available on all models of the Truline recorder. Consult Model Selection Guide for information.*IEC Alpha () = 0.00385 /˚C
	2Includes reference junction calibration of ± 0.01degrees using standard “ice bath” method of calibration. Factory calibration at reference ± 1.2˚F. Note that factory calibration may vary by as much as ± 10 microvolts or ± 0.3 ohms for RTDs which means recalibration may be required to achieve stated accuracy.
	Specifications, continued
	Design
	Digital Indication Accuracy
	1 digit
	Minimum Input Span
	Range is fully configurable with span limitation of the operating range selected.
	Input Impedance
	4-20 mA dc:  250 ohms0-10 Vdc:  200K ohmsAll others:  10 Megohms
	Source Impedance
	RTD:  100 ohms per lead maximum
	Sampling Rate
	Each input sampled 3 times a second (1 or 2 inputs); 3 times in 2 seconds  (3 or 4 inputs).
	Input Filter
	Software: Single pole low pass section with selectable time constants (off to 120 seconds).
	Controller Output
	 On-Off
	One SPST electromechanical relay. Control action can be set for direct or reverse;
	N.O. or N.C. contact selectable.
	Relay Contact Ratings:
	Resistive Load: 5A @ 120 Vac, 2.5A @ 240 Vac
	Inductive Load: 50 VA @ 120 Vac or 240 Vac
	 Current Proportional
	21 mA dc maximum into a negative or positive grounded or non-grounded load of 0 to 1000 ohms. Output range can be set between 4 and 20 mA, and as direct or reverse action.
	Resolution: 10 bits
	Accuracy: 0.5 % full scale
	DR45AH - comes standard with one 4-20mA output for temperature control and ON/Off control for Divert Valve.
	DR45AP - comes standard with one 4-20mA output for Flow control and with On/Off control for Divert Valve. There is a configurable Time Delay on the Divert Valve On/Off forward flow. Also, optional 2nd 4-20mA control output for back system pressure control, relay output for high pressure alarming, and relay output for low pressure limit (Booster pump control). 
	DR45AS - has divert valve control action, but no other control output.
	Auxiliary LinearOutput (Optional)
	21 mA dc maximum into a negative or positive grounded load or non-grounded load of 0 to 1000 ohms.Output range can be set between 0 to 21 mA, and as direct or reverse action. It can be configured to represent any one of 10 parameters. The range of the auxiliary output, as a function of the selected variable, can be scaled. This output can be used as a second current output for current duplex outputs.
	Resolution: 12 bits over 0 to 21 mAAccuracy: 0.2 % of full scaleTemperature Stability: 0.03 % F.S./°C
	Alarm Output
	Alarm contact for Digital Reference Input provides ability to alarm on the difference between Hot Milk and Digital Reference temperature on Model DR45AH/AS.
	Resistive Load: 1 A @120 Vac, 1/2 A @ 240 Vac
	Specifications, continued
	Digital Displays
	Vacuum fluorescent, alphanumeric.A six-digit display dedicated to the process variable.Alternate information displayed during configuration mode.An eight-digit display shows key selected operating parameters. Also provides guidance during configuration.
	Digital Reference Temperature or High/Low Pressure are the default values shown in the lower display. Hot milk temperature (Input 2) Default Display on DR45AH/AS models.
	Indicators
	Channel PV display (CHN 1, 2, 3, or 4)Alarm status (ALM 1, 2)Controller Output (OUT 1 or 2)Remote Set Point (RSP)Temperature unit (F or C) or Engineering unitsController’s mode (A or MAN)DR45AH  or DR45AS -  Digital Reference Temperature displayed in Lower Display during normal operationDR45AP - High-Low system pressure displayed in lower display during normal operation
	Deviation Bargraph
	21 segment, color coded deviation bar graph:Green (large) = On ControlGreen (small) = Deviation to ± 10% of PV
	Controller Modes of Operation
	Manual OperationAutomatic with local set pointAutomatic with remote set point
	Transmitter Supply Voltage
	22 Vdc to 26 Vdc at input terminals (50 mA dc at 24 Vdc)
	Case/Door
	Molded, foamed-Noryl* with gasketed door to meet NEMA 3 enclosure requirements. Panel gasket available separately.
	An optional UL and FM approved NEMA4X door is also available.
	Chart
	12-inch (304.8 mm) diameter chart. Plain thermal-sensitive paper.1 Chart Speed:  8 hr., 24 hr., 7 days, or selected hours per revolution.Hours per Revolution:  6 to 744 Hr.* (12 hr. for Abrasion Resistant Pen)
	Wiring Connections
	Terminals inside the case
	Color
	Case:  BlackDoor (standard):  Caribbean blue, black or Gray
	Approval Bodies
	U.L. approval depending on model. Consult Model Selection Guide for information.FM approved for Class I, Div 2, Groups A, B, C, D areas depending on model..
	Dimensions
	See Figure 6.
	Weight
	16.6 lb. (7.5 kg)
	Mounting
	Panel or surface mounted. Some adapter kits available for existing panel cutouts.
	Options
	Miscellaneous
	 Auxiliary Output
	 Door Lock
	 U.L. Listing
	 Customer ID Tag (30 characters maximum)
	 Lights on Pasteurization Flow Model DR45AP
	 Digital Reference Measurement
	1 Below 8hrs chart speed (24 hrs chart speed with abrasion resistant pen) printing may be degraded. ** Registered Trademark – General Electric Co.
	Specifications, continued
	Environmental and Operating Conditions
	Parameter
	Reference
	Rated
	Extreme
	Transport and storage
	Ambient
	Temperature
	67 to 77 °F
	19 to 25 °C
	58 to 131 °F
	15 to 55 °C
	32 to 131 °F
	0 to 55 °C
	–40 to 151 °F
	–40 to 66 °C
	Relative
	Humidity (%RH)
	0 to 55*
	10 to 90*
	5 to 90*
	5 to 95*
	Vibration
	    Frequency (Hz)
	    Acceleration (g)
	0
	0
	0 to 70
	0.1
	0 to 200
	0.2
	0 to 200
	0.5
	Mechanical Shock
	    Acceleration (g)
	    Duration (ms))
	0
	0
	1
	30
	5
	30
	20
	30
	Mounting Position from Vertical
	    Tilted Forward
	    Tilted Backward
	    Tilted to Side (± )
	5˚
	5˚
	5˚
	5˚
	30˚
	10˚
	5˚
	90˚
	20˚
	Any
	Any
	Any
	Power Requirements
	    Voltage (VRMS)
	   Frequency (Hz)
	119 to 121
	238 to 242
	49.8 to 50.2
	59.8 to 60.2
	102 to 132
	204 to 264
	49 to 51
	59 to 61
	102 to 132
	204 to 264
	48 to 52
	58 to 62
	N/A
	N/A
	N/A
	N/A
	Power Consumption
	General Reference Data
	Stray Rejection
	Common Mode Rejection Ratio: 120dB or 1 LSB (whichever is greater) at 60 Hz with maximum source impedance of 100 ohms.
	Normal Mode Rejection Ratio: 60dB with a 100% span peak-to-peak maximum at 60 Hz.
	Static Charge Effects
	Exposed panel surfaces capable of withstanding a discharge from a 250pf capacitor charged to 10 KV through 100 ohms.
	RFI Susceptibility
	Capable of withstanding an EMI-field generated from a 5-watt transmitter being held at 1 meter, and operating at 151.685 and 450 MHz.
	Line Noise Effects
	Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding Capability Test to a level of 2.5KV.
	Stylus Life
	Typically capable of printing one chart per day for five years under clean room conditions.
	Technical Assistance
	Toll-free 800 number puts technical assistance only a phone call away.
	FDA Compliance
	The Honeywell Pasteurization High Temperature Short Time (HTST) DR45AH, Safety Thermal Limit Recorder (STLR) DR45AS, and Pasteurization Flow DR45AP Recorder/Controller comply with the requirements of the dairy industry set forth by the U.S. Department of Health and Human Services, Food and Drug Administration, Grade A Pasteurized Milk Ordinance.  (1993)
	* The maximum rating only applies up to 104 °F (40 °C). For higher temperatures, the RH specification is derated to maintain constant moisture content.
	Dimensions
	Figure 6 —  DR4500A series recorder dimensions - for reference only
	Specifications are subject to change without notice.
	Ordering Information
	For complete ordering information, request Model Selection Guide 44-45-16-07 for DR4500A Series Circular Chart Recorder.
	Honeywell offers a full line of sensors and transmitters that produce a compatible range of dc voltage or current signals which can be used as inputs to the DR4500A Series Recorder. 
	These devices measure:
	Temperature: (Thermocouple or RTD)
	Pressure
	Flow {4 to 20 mA dc or 1 to 5 Vdc process transmitters}
	Liquid Level
	Relative Humidity
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	70-82-03-46
	Overview
	The Honeywell 7866 Thermal Conductivity Analyzer is designed to provide a highly sensitive and accurate analysis of a binary (2-component) mixture of gases. The analyzer can also be calibrated to measure a single component of a multicomponent gas mixture, providing the background gases constitute a stable mixture (such as air), or have approximately the same thermal conductivity.
	The 7866 analyzer uses the principles of thermal conductivity, to determine the concentration of a sample gas through the measurement of thermal losses from two highly stable, matched thermistor probes inserted in a stainless steel block. 
	Features
	 Easy to use prompts
	 Security code protected
	 Reliable solid state design 
	 High speed of response
	 High sensitivity
	 Excellent stability
	 Low maintenance requirement
	 Low installation costs through optional remote mounting capability of the sensing unit (transmitter)
	 Explosion-proof housing on the sensing unit available
	 Signal transmission from the sensing unit up to 1000 feet over unshielded leadwires
	 Panel-mounted 1/4 DIN control unit (receiver) with easy-to-read display
	 Current output signal from the control unit representing measured PV
	 Two alarms
	Figure 1 — Digital 7866 Analyzer
	 A triple range analyzer for hydrogen-cooled generator applications is available
	 Triple range analyzer control unit has available a second current output used to retransmit ranging data to optional indicator model 
	 Optional Modbus 485 or Ethernet communications supports configuration and data acquisition
	Description
	The analyzer consists of three basic components: the sensing unit (transmitter), the control unit (receiver) and a power supply.
	The sensing unit receives a continuous flow of the binary or multi-component gas mixture, measures the concentration of the sample gas and transmits an electrical signal to the control unit.
	The sensing unit is ruggedly constructed to meet most environmental conditions and is designed to be mounted up to 1,000 feet from the control unit with only a single multi-conductor non-shielded cable connecting the two, resulting in greater flexibility and lower installation costs.
	The control unit receives the output signal from the sensing unit at the sampling site by way of the inter-connecting cable.
	The control unit is designed for simplified panel-mounting either at the sampling site, if environmental conditions permit, or in a control room. The unit provides a current output signal to a remote device for monitoring or recording purposes.
	The control unit is supplied with two alarms. When there is no “alarm” condition, the relay is energized, so the NO contacts are closed and the NC contacts are open. When an alarm condition occurs, the relay de-energizes, so the NO contact falls open, and the NC contact falls closed.
	This is a normal “FAILSAFE” contact operation. If you lose power, the relays obviously DEENERGIZE, so the relays fall to their ALARM condition, providing “failsafe” indication that the controller is not operating.
	An indicator model, which provides a continuous readout of the concentration of the gas under analysis, is available with the triple range 7866 analyzer. The indicator input is connected to the controller's current output. The indicator has no direct connection to the sensing unit.
	Some common applications of the 7866 Thermal Conductivity Analyzer are:
	 Electric Power Industry Power Plants – Accurate monitoring of hydrogen purity in hydrogen-cooled generators. The triple range analyzer also monitors carbon dioxide in air and carbon dioxide in hydrogen insuring safe execution of the purge cycles.
	Chemical Industry – Measurement of hydrogen in ammonia or nitrogen for dissociated ammonia applications. Also, measurement of hydrogen in oxygen, carbon dioxide, and methane.
	 Petroleum Industry – Measurement of hydrogen in certain hydrocarbon streams.
	Equipment
	Sensing Unit – The 7866 Thermal Conductivity analyzer’s sensor assembly is supplied with an optional explosion proof housing. The housing consists of a rugged cast aluminum construction that permits reliable operation under adverse ambient conditions.
	The sensor assembly consists of two sections – the cell block assembly and the electronic assembly.
	The cell block assembly is of stainless steel construction with two identical internal cells, the measuring cell and the reference cell. The highly stable thermistor is mounted in each cell. These matched thermistors form the active arms of a bridge circuit. The unbalanced current of the bridge provides the means of measuring the relative ability of the sample and reference gases to conduct the heat away from their respective thermistors to the cell wall, which is held at a constant temperature. The reference gas chamber, with inlet and outlet openings drilled into the chamber from the base, can be opened or sealed. All zero-based standard ranges and the 20% to 50% H2 range have air-filled, sealed reference cells. For hydrogen ranges starting above 50% as well as the 90-100% oxygen range, a flowing reference is used. The measuring chamber is open to the continuous sample gas flow.
	The cells in which the thermistors are mounted are dead-ended so the sample gas enters only by diffusion, minimizing the effect of sample flow variations. In addition, the entire cell-block assembly is maintained at a constant optimum temperature through two heaters and a control thermistor that are located in the cell block assembly.
	The sensing unit’s electronics assembly incorporates solid state electrical circuits. These circuits include:
	 Current Regulator which supplies the constant current to the thermistor cell bridge circuit.
	 Proportional Action Temperature Controller which maintains the entire cell block at a constant temperature.
	 Voltage to Current Converter/ Amplifier whose current output is transmitted to the analyzer’s Control Unit.
	Control Unit – The control unit houses the remaining measuring circuits in a 1/4 DIN standard case. In addition, the control unit has a digital display (4 digit display of Process Variable as well as range indication and alarm status) with keypad and a menu structure to enable easy configuration and calibration. It provides 4-20mA output and 2 form C relay contacts for Alarms.
	Digital Display on the Control Unit – Provides a continuous readout of the concentration (0-100 %) of the gas under analysis.
	Alarms – Two alarms are available for high and low alarms. Each alarm can be individually set. An alarm hysteresis which sets the deactivation range for both alarms is also available. The alarms include numeric indication on the display, as well as, an external relay contact for external communication. The relay output can also service an external shutdown device.
	Optional Communications – Allows the controller to be connected to a host computer via the Modbus 485 protocol or Ethernet communication.
	When measuring flammable gas mixture that contains oxygen, the maximum oxygen concentration must not exceed 21%.
	Operator Interface
	Figure 2 – 7866 Control Unit Operator Interface and Key Functions
	Display Indicators
	Upper display with 4 larger digits shows Process Variable value (normal operation) and special annunciator features. During Configuration, the upper display provides guidance for the operator through prompts (7 – characters)
	Control Relay 1 through 4 annunciations.
	During normal operation, the lower display shows key-selected operating parameters such as Output, Setpoints, Inputs, Deviation, active Tuning Parameter Set, Timer Status, or minutes remaining in a setpoint ramp (4 digits). During configuration, the lower display provides guidance for the operator through prompts (8characters).
	 or
	Indicates either degrees Fahrenheit or Centigrade.
	Alarm 1 through 4 annunciations.
	or
	Indicates either Manual
	 or 
	Auto mode.
	Digital Input 1 through 4 annunciations.
	Indicates Local Setpoint #1. The lower display also shows other control information and other setpoints. A bar is lighted next to the lower display when the setpoint currently being used is shown on the lower display.
	Keys and Functions
	Selects functions within each configuration group. Switches between Loop Displays for Two Loop and Cascade units.
	Selects Manual or Auto mode. 
	Scrolls through the configuration groups.
	Hold key down to cycle through configured setpoints.
	Returns Controller to normal display from Set Up mode. Toggles various operating parameters for display.
	Enables Run/Hold of the SP Ramp or Program plus Timer start.
	Increases setpoint or output value. Increases the configuration values or changes functions in Configuration mode groups.
	Decreases setpoint or output value. Decreases the configuration values or changes functions in Configuration mode groups.
	Infrared transceiver
	NEMA4X and IP66 screw attachment (each corner)
	Ethernet Communications
	Widely used by manufacturers, the Ethernet connection, which uses Modbus TCP/IP, allows the controller to connect to other Ethernet networks and exchange data with computers or devices on that network for monitoring or managing your process from almost any location. The Ethernet cable can be connected to a hub (using a straight through cable) or directly to a PC (using a crossed cable or straight through cable reconfigured at the controller terminals)
	The controller can be configured via the P.I.E. software. This software allows the user to configure all of the parameters included in the instrument and to monitor various parameters in the controller.
	The controller can be configured to send an Email when an alarm condition has been encountered. The Email address and gateway are configured using the P.I.E. software.
	Figure 3 — 7866 Sensor Assembly
	Figure 4 – Block Diagram of 7866 Digital Thermal Conductivity Analyzer
	Figure 5 — Cross-Section of 7866 Sensing Unit
	Specifications
	Performance
	Accuracy
	± 2 % of span (output signal) at reference conditions for binary gas mixtures
	Linearity
	Within ± 2 % of span for most standard ranges. If linearity exceeds ± 2 % a correction curve is supplied with the analyzer.
	Meter
	Accuracy:  ± 2 % of spanDigital Indication:  ( 0.1 %
	Repeatability
	Short term: ± 0.3 % of span
	Reproducibility
	24 hour: ± 1 % of span
	Response Time
	Maximum, for 4 cfh (2000 cc/min.) flow: For H2; initial, less than 1 second; 63 %: 13 seconds 90 %: 23 seconds 99 %: 40 seconds
	For CO2; Initial, less than 2 seconds; 63 %: 24 seconds 90 %: 45 seconds 99 %: 80 seconds
	Maximum Drift
	Zero: ± 2 % of span per week maximumSpan: ± 2 % of span per week maximum
	Ambient Temperature Influence
	At sensing unit: Depends on range; typically less than 1 % F.S. over entire temperature range
	Atmospheric Pressure Influence
	± 0.01 % of span per inch H2O (± 0.05 % of span per mm Hg)
	Sample Flow Rate Influence
	Less than ± 0.5 % of span over flow range of 0.2 to 4 cfh (100 to 2000 cc/min)
	Line Voltage Influence
	Maximum 0.02 % of span for each 1 % change of line voltage
	Operating
	Measuring Range
	Triple Range AnalyzerThree ranges—Range 1 measures CO2 in Air, Range 2 measures H2 in CO2, and Range 3 measures H2 in Air
	Single Range AnalyzerOne range, as specified. For standard ranges, see Selection Guide Table in the Model Selection Guide.
	Explosion Proof Applications When measuring flammable gas mixture that contains oxygen, the maximum oxygen concentration must not exceed 21%.
	Output Ranges
	0-20 mA maximum load: 800 ohm 4-20 mA maximum load: 800 ohm
	0/4-20 mA Output
	Triple Range AnalyzerRange 1: 0 to 100 % CO2 in AirRange 2: 0 to 100 % H2 in CO2Range 3: 0 to 100 % H2 in Air
	Single Range Analyzer0/4 mA at low range limit20 mA at high range limit
	Alarm Outputs
	One or two alarms are available; each uses an SPDT electromechanical relay.
	Alarm Relay Contacts RatingResistive Load: 5 amps @ 24 Vdc or 120 Vac or 240 VacInductive Load: 50 VA
	Outputs
	Single Range:Two relay outputs for Alarm 1 and Alarm 2One current output to transmit PV information
	Triple Range:       Two relay outputs for Alarm 1 and Alarm 2       Two current outputs to transmit PV and range informationRemote Indicator:       Two relay outputs for Alarm 1 and Alarm 2
	Sample Requirements
	Sample Temperature: –10 °C to +50 °C (14 °F to 122 °F)Sample Flow: 0.2 to 4.2 cfh (100 cc/min to 2000 cc/min)Sample Pressure: 37 mm Hg (20” H2O) minimum (with filter and flowmeter)Sensor outlets must vent to atmospheric pressure.
	Reference Gas Requirements
	Triple Range AnalyzerThe triple range H2 and CO2 analyzer requires flowing air as the reference gas, 0.02 – 0.2cfh (10 – 100cc/min), 2 psig (13.79kPA) max.Sensor outlets must vent to atmospheric pressure.
	Single Range AnalyzerNone required, except for ranges: 080000, 095000, 098000, 506000, and 516000; these require pure hydrogen reference gas flow103000 and 510000; these require air reference flowGas Flow Rate: 0.02-0.2 cfh (10-100 cc/min), 2 psig (13.79kPA) max.Sensor outlets must vent to atmospheric pressure.
	Ambient Requirements
	Relative Humidity:  90 % maximumTemperature Range:  –10 °C to +50 °C (14 °F to 122 °F)Storage Temperature:  70 °C maximum (158 °F)
	Power Requirements
	Control Unit only: Universal supply 90 Vac to 264 Vac (consumption 18 VA maximum) or 24 Vac/dc (consumption 12 VA maximum); 50 Hz to 60 Hz
	Materials Contacting Sample Gas
	Sample contacts 316 stainless steel, Buna N, Teflon, glass and Viton
	Connections
	Sample inlet and outlet: 1/4” OD tubing (compression fittings supplied)Reference gas inlet and outlet: 1/4” OD tubing (compression fittings supplied)Electrical power inlet: Opening for 1/2” conduit (control unit only)Sensing unit power inlet (24 Vdc from control unit): 1/2” NPT (female conduit)
	Communications:
	RS422/485 Modbus RTU Communications Interface (Optional)
	Baud Rate: 4800, 9600,19,200 or 38,400 baud selectable
	Data Format: Floating point or integer
	Length of Link: 
	2000 ft (600 m) max. with Belden 9271 Twinax Cable and 120 ohm termination resistors
	4000 ft. (1200 m) max. with Belden 8227 Twinax Cable and 100 ohm termination resistors
	Link Characteristics: Two-wire (half-duplex), multi-drop Modbus RTU protocol, 15 drops maximum or up to 31 drops for shorter link length.
	Ethernet TCP/IP Communications Interface (Optional)
	Type: 10Base-T
	Length of Link: 330 ft. (100 m) maximum. Use Shielded twisted-pair, Category 5 (STP CAT5) Ethernet cable.
	Link Characteristics: Four-wire plus shield, single drop, five hops maximum
	IP Address: IP Address is 10.0.0.2 as shipped from the Factory
	Recommended network configuration: Use Switch rather than Hub in order to maximize UDC Ethernet performance
	Configuration: Ethernet parameters are configured via the Process Instrument Explorer.
	Email: The capacity to send two Emails is provided. These must be configured via the Process Instrument Explorer. It is recommended that the Real Time Clock option be purchased for any instrument that needs to send Email.
	Ethernet Communications is mutually exclusive with the Second Current Output.
	Infrared Communications (Standard)
	Type: Serial Infrared (SIR)
	Length of Link: 3 ft. (1 m) maximum for IrDA 1.0 compliant devices
	Baud Rate: 19,200 or 38,400 baud selectable
	Physical Specifications
	Sensing Unit: Weight:  8.5 kg (18-3/4 lb.) Dimensions:  Approximately 150 mm x 150 mm x 325 mm (6 in. x 6 in. x 12-3/4 in.)
	Control Unit: Weight:  1.3 kg (3 lb.) Dimensions:  Bezel: 96 mm H x 96 mm W (3.78” H x 3.78” W)    Case: 92 mm H x 92 mm W x 192 mm D     (3.62” H x 3.62” W x 7.55” D)
	Standards – Sensing Unit
	FM*: Class 1, Div. 1, Groups A,B,C,D Class II, Div. 1, Groups E,F,G Class III, Div.1 T6 @ TA = 50°C; Enclosure Type 4 Note: All conduits must be sealed within 18 inches
	CSA*: Class 1, Div. 1, Groups A,B,C,D Class II, Div. 1, Groups E,F,G Class III, Div.1 T6 @ TA = 50°C; Enclosure Type 4 Note: All conduits must be sealed within 18 inches
	ATEX**: II2G,  Ex d IIC               T6 (-10oC < Ta < +50oC)              Note: Not for Carbon Disulfide Gas
	*: Approvals standard on Triple Range units, optional on Single Range units.**: Only available on Triple Range units See Model Selection Guide for details.
	Standards – Control Unit
	This product is in conformity with the protection requirements of the following European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed.
	Product Classification:
	Class I: Permanently connected, panel-mounted Industrial Control Equipment with protective earthing (grounding). 
	Enclosure Rating:
	Panel-mounted equipment. This controller must be panel-mounted. Terminals must be enclosed within the panel. Front Bezel: NEMA3R and IP54, or NEMA4X and IP66 with 4 screws. UL and CSA approved as Type 4 moisture protection when used with 4 screws.
	Installation Category (Overvoltage Category):
	Category II: Energy-consuming equipment supplied from the fixed installation, local level appliances, and Industrial Control Equipment.
	Pollution Degree:
	Pollution Degree 2: Normally non-conductive pollution with occasional conductivity caused by condensation. (Ref. IEC 664-1)
	EMC Classification:
	Group 1, Class A, ISM Equipment (EN55011, emissions), Industrial Equipment (EN61326, immunity)
	Method of EMC Assessment:
	Technical File (TF)
	Declaration of Conformity:
	51453681
	Miscellaneous
	Analyzer temperature: Sensing unit thermostated at 50 °C (122 °F)
	Dimensions
	The controller is housed in a 5.8-inch (148 mm) deep, black plastic case with a dark gray elastomer bezel that can be panel mounted in a 1/4 DIN cutout. The plug-in chassis allows easy access to the controller board and its various option boards. All power, input, and output wiring are connected to screw terminals on the rear panel. (See Figure 5.)
	Figure 6 — 7866 Control Unit/Indicator Mounting Dimensions
	Dimensions
	Figure 7 — 7866 Sensing Unit Mounting Dimensions
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	0BOverview
	Components of the sampling system include: 
	Overview 
	The pre-packaged 7872 sampling system provides a complete pre-engineered panel designed specifically for hydrogen cooled generator applications in utility, paper mills and other co-generation applications. The sampling system allows easy, convenient calibration of all three ranges. 
	 Flow Control Module
	 Calibration Module and Bypass Module
	 Pressure Regulator
	 Air Filter
	1BEquipment Description
	Equipment Description 
	 Rugged stainless steel tubing, valves and fittings.
	The 7872 sample panel is an optional part of the 7866 analyzer and includes all components mounted on a single steel panel. 
	All components are panel mounted and piped together. It is recommended that a sample panel be part of each 7866 installation. 
	2BSpecification
	Specification
	7872 Sampling System
	Sample Requirements
	Up to 229 mg/m3
	Particulate Load
	Up to 220 ºF (104 ºC)
	Temperature
	1 psig to 100 psig (0.07 kg/cm2 to 7 kg/cm2)
	Pressure
	Dry or dew point not above ambient temperature.
	Water Vapor Content
	Utility Requirements
	250 cc/min to 1000 cc/min, instrument quality (clean and dry).
	Reference Air
	CO2 (100 %) and H2 (100 %). 
	Calibrating Gases
	It is also recommended that a tank of 75 % H2 in N2 be available to span calibrate the third range (H2 in Air).
	12-gauge steel, gray enamel finish, with components mounted, piped and tested.
	Construction
	30" (w) x 30" (h) x 51” (d) (52 cm x 76 cm x 115 cm)
	Dimensions
	Approximately 50 lb. ( 22.5 kg)
	Weight
	Figure 1 7872 Gas Sampling Panel Mounting Dimensions
	Warranty/Remedy
	3BWarranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
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	0BIntroduction
	Introduction
	The 2131 is the most advanced online instrument specifically developed for use in continuous measurement and determination of sodium ion concentration. Common application points in a boiler system for online sodium measurement include: make-up water, condensate, boiler feedwater and saturated steam/main steam. The 2131 sodium analyzer operates automatically and comes complete with true fully automatic calibration.
	1BFeatures
	Features
	 Wide Analysis Range (0.01 PPB - 10 PPM)
	 True fully automatic single or 2-point calibration
	 Low maintenance : no change of standards for up to two months (one month for reagent)
	Standard/grab sample liquid is brought into system via the three 3-way solenoid valves. A thermistor is housed in the flowcell and is used to detect the temperature of the sample/standard/ grab sample.
	 Grab sample capability
	 No change of diffusion tubing
	 Automatic Range Selection
	 Process calibration-calibrate to sample
	 Two 4-20mA isolated current outputs
	 Protection of electrodes from “Hot sample”
	 Automatic temperature compensation
	 Automatically stores last 10 calibrations and alarm logs
	 No use of highly toxic reagents such as monoethylamine or di-isopropylamine
	2131 Sensor Unit
	The sample flows through the heat exchanger, passes through constant head (used to stabilize minor changes in flow rate) and through the three solenoid valves. A vapor entrainment mechanism adds alkaline buffer vapor to the sample before it enters the sodium measuring flow cell and flows to drain. Calibration and grab sample are controlled automatically by the analyzer.
	Sodium Analyzer Series 2131
	           Sensor Parts
	2BGeneral Specifications
	General Specifications
	Performance
	0.01 ppb - 10 ppm.
	Range
	± 5% of reading or ± 0.1 ppb (whichever is greater) within ± 5°C of calibration temperature.
	Accuracy
	± 5% of reading or ± 0.1 ppb (whichever is greater) at constant temperature.
	Reproducibility
	90% of 1-10 ppb step: less than 4 minutes90% of 100-1 ppb step: less than 6 minutes
	Response Time
	Automatic.
	Temperature Compensation
	Alkaline vapor buffer:0.88 SG (35% W/V) ammonia above 0.1 ppb sodium.50% diethyl amine solution below 0.1 ppb sodium. 
	pH Compensation
	Manual and fully automatic calibration. Manual initiated by operator, automatic with programmable frequency in days. No manual changes of standards during calibration.
	Single or 2-point calibration
	Two isolated 4-20 mA current (analog) outputs.
	Current Outputs
	Communication interface via RS-232 & RS-485 using MODBUS RTU protocol
	Digital Outputs
	Three voltage-free contacts, alarm points set from transmitter rated at 2A, 250VAC (non-inductive) 
	Alarms
	Wide range of input power supply 90VAC – 250VAC
	Power
	Meets low voltage and low electromagnetic compatibility directives
	CE Certification (on request)
	General Specifications
	Operating Conditions
	Temperature: 41 – 131 °F (5 - 55°C); Flow 150 - 400 ml/min.
	Sample
	32 - 131 °F (0 - 55°C).
	Ambient Temperature
	5 – 30 psig (0.35 – 2.07 bar)
	Pressure
	Sample should be filtered to 60 micron, free of film forming compounds. 
	Composition
	Mechanical
	Transmitter – high strength ABS, IP65 (NEMA 4x)
	Construction
	Wet section – high strength ABS and sheet metal, all wetted parts stainless steel or PVC, IP55 (NEMA 4)
	Height=31”(78.74 cm) including drain
	Width=22”(55.88 cm)
	Dimensions
	Depth=8.5”(21.59 cm)
	Four key-style holes: 
	Height=0.86”(2.18 cm), Top Width=0.281”(0.714 cm), Radius=0.280”(0.711 cm)
	Mounting
	Horizontal: 14.7”(37.34 cm), Vertical: 11”(27.94 cm)
	40 lbs. (18.14 kg)
	Weight
	Eight (8) conduit knockouts
	Wiring
	Sample Inlet: 1/4"(0.635 cm) OD Swagelok®
	Piping
	Drain: 3/8"(0.953 cm) OD tube
	Corrosion resistant.
	Finish
	Up to 325 feet (100 meters) on request
	Distance
	3BWarranty/Remedy
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use. 
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Specifications are subject to change without notice.
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	Introduction
	The 2131C is the most advanced online instrument specifically developed for use in continuous measurement and determination of sodium ion concentration. Common application points in a boiler system for online sodium measurement include: make-up water, condensate, boiler feedwater and saturated steam/main steam.
	Features
	 Wide Analysis Range (0.01 PPB - 10 PPM)
	 Low maintenance 
	 Very low reagent & standard consumption
	 No change of diffusion tubing
	 Automatic Range Selection
	 Process calibration-calibrate to sample
	 Two 4-20mA isolated current outputs
	 Protection of electrodes from “Hot sample”
	 Automatic temperature compensation
	 Automatically stores last 10 calibrations and alarm logs
	 No use of highly toxic reagents such as monoethylamine or diisopropylamine
	Sodium Analyzer
	2131C Sensor Unit
	During calibration the 3-way valve is activated, a standard of known sodium concentration passes through a heat exchanger to equilibrate the solution’s temperature to that of the sample. The standard then enters the constant head unit where flow is stabilized. Alkaline buffer vapor is added via a vapor entrainment mechanism before the standard enters the sodium measuring flow cell and flows to drain. During normal operating conditions the standard solution is replaced by the sample.
	Sensor Parts
	Performance
	Range
	0.01 ppb - 10 ppm.
	Accuracy
	± 5% of reading or ± 0.1 ppb (whichever is greater) within ± 5°C of calibration temperature
	Reproducibility
	± 5% of reading or ± 0.1 ppb (whichever is greater) at constant temperature
	Response Time
	90% of 1-10 ppb step: less than 4 minutes90% of 100-1 ppb step: less than 6 minutes
	Temperature Compensation
	Automatic
	pH Compensation
	Alkaline vapor buffer: 0.88 SG (35% W/V) ammonia above 0.1 ppb sodium50% diethylamine solution below 0.1 ppb sodium
	Single or 2-point calibration
	Manual calibration 
	Current Outputs
	Two isolated 4-20 mA current (analog) outputs
	Digital Outputs
	Communication interface via RS-232 & RS-485 using MODBUS RTU protocol
	Alarms
	Three voltage-free contacts, alarm points set from transmitter rated at 2A, 250VAC (non-inductive) 
	Power
	Wide range of input power supply 90VAC – 250VAC
	CE Certification (on request)
	Meets low voltage and low electromagnetic compatibility directives
	General Specifications
	Operating Conditions
	Sample
	Temperature: 41 – 131 °F (5 - 55°C); Flow 150 - 400 ml/min
	Ambient Temperature
	32 - 131 °F (0 - 55°C)
	Pressure
	5 – 30 psig (0.35 – 2.07 bar)
	Composition
	Filter to 60 micron, free of film forming compounds
	Mechanical
	Construction
	Transmitter – high strength ABS, IP65 (NEMA 4x)
	Wet section – high strength ABS and sheet metal, all wetted parts stainless steel or PVC, IP55 (NEMA 4)
	Dimensions
	Transmitter
	Height=10.92”(27.74 cm)
	Width=7”(17.78 cm)
	Depth=3.54”(8.99 cm)
	Wet section
	Height=18.25”(46.36 cm)
	Width=11.25”(28.58 cm)
	Depth=7.63”(19.38 cm)
	Mounting
	Four key-style holes: 
	Height=0.86”(2.18 cm), Top Width=0.281”(0.714 cm), Radius=0.280”(0.711 cm)
	Horizontal: 14.7”(37.34 cm), Vertical: 11”(27.94 cm)
	Weight
	23 lbs. (10.44 kg)
	Wiring
	Eight (8) conduit knockouts
	Piping
	Sample Inlet: 1/4"(0.635 cm) OD Swagelok®
	Drain: 3/8"(0.953 cm) OD tube
	Finish
	Corrosion resistant.
	Distance
	Up to 325 feet (100 meters) on request
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use. 
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Specifications are subject to change without notice.
	Swagelok is a registered product of Swagelok Co.
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	Introduction
	REVOLUTIONARY PATENTED TECHNOLOGYOur Colorimetric Analyzers are based on the new patented Loop Flow Analysis (LFA) cycle. LFA analysis technology involves isolating, manipulating and testing a known volume of sample in a closed loop system. A unique, powerful programmable microprocessor allows for customized program cycles, ensuring accuracy and reliability with every application.
	Features
	 No reagent pumps or external compressed air requirements 
	 Exclusive Loop-Flow Analysis Technology (LFA)
	 Wide-range analysis (eg: color SiO² : 0.1 ppb to 200ppm)
	 Ultra-low reagent consumption (1 Liter each per month)
	 Fully programmable measurement cycle and calibration frequency. 
	 Adjustable cycle frequency (1 to 8 cycles per hour) 
	 Customizable cycles and output contacts
	 Auto calibration, priming and cleaning 
	 Sample flow turns analyzer on and off
	General Specifications
	General Description
	Sensor Classification
	Colormetric dual beam with silicon detector
	Application
	Demineralized, boiler, potable, surface and waste water
	General Specifications
	Power Requirements
	12V
	Power Supply
	110-120V or 220-240V 50/60 Hz, 100 VA
	Humidity
	Up to 90% not condensable
	Ambient Temperature Range
	10-45° C analyzer (50-113° F)
	Range
	Silica:0-1000ppb,0-5000ppb,0-200ppm*Phosphate: 0-2.4ppm, 0-7ppm, 0-20ppm, 0-200ppm *Hydrazine:0-100ppb,0-1ppm**By Auto Dilution
	Accuracy
	Silica: +/– 1ppb or +/– 2% of reading whichever is greater Phosphate, Hydrazine: +/– 2% of reading
	Unit Dimensions
	31.5"H x 15.54"L x 10.83"D
	Atmospheric Pressure Range
	No Limits
	Effect of Electromagnetic Fields
	EMC tested according to CE compliance
	Tolerance to Electrostatic Discharges
	EMC tested according to CE compliance
	PC Specifications O/S
	PC 104 industrial standard under MS-DOS O/S
	Positioning and installation details
	Wall or panel mounting analyzer, installed aprox 39" from the ground, maximum 13ft from sampling point
	Response Time
	As low as 8 minutes, adjustable
	Alarms
	Concentration, cal error, out of service/sample
	Reproducibility
	Silica: +/– 1ppb or +/– 2% of reading which ever is greater Phosphate, Hydrazine, Ammonia, Copper: +/– 2% of reading
	Degree of Protection
	IP55
	Required Maintenance
	Once a month replenish reagents, once a year replace tubing
	Reagent Consumption
	1 liter each per month
	Reactor Volume
	10ml
	Materials in Contact with Sample
	Glass, Silicone, Plexiglass, Stainless Steel AISI 316
	CE Compliance
	Yes
	General Hazards
	Only chemical, for details see specific chemistries
	Sample Conditioning Requirements
	Filtering between 10 and 60 micron, depending on the matrix, needed only to avoid clogging. Internal
	disposable filters supplied (60 micron)
	Sample Delivery Operating Ranges
	Temperature Range
	5-55°C (41-131° F)
	Flow
	Min: 50ml/min
	Turbidity
	Not applicable; sample blank correction
	Color
	Not applicable; sample blank correction
	PH
	3-12
	Signal Outputs
	4-20 mA, Voltage 0-5
	4-20mA (galvanic isolator module available as option) or 0-5V
	Printer Options
	Optional, serial output RS232 or 485
	Radio or Modem Links
	Available as option
	Grounding Details
	Not applicable, 12V power device
	Serial I/O for Signals
	Serial data output RS232 or 485 available as option
	Operational Calibration
	Frequency/Intervals
	Recommended.: 24 hours
	Single/Multi Point
	Multi point: 0 and top of range
	Matrix Corrections
	Yes, sample blank correction
	Manual/Automatic
	Both
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use. 
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Specifications are subject to change without notice.
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	Introduction
	The Portable Analyzer
	Our Portable Colorimetric Analyzers are based on the new patented Loop Flow Analysis (LFA) cycle. LFA analysis technology involves isolating, manipulating and testing a known volume of sample in a closed loop system. A unique, powerful programmable microprocessor allows for customized program cycles, ensuring accuracy and reliability with every application. 
	Features
	 No reagent pumps or external compressed air requirements 
	 Exclusive Loop-Flow Analysis Technology (LFA)
	 Wide-range analysis (eg: color SiO² : 0.1 ppb to 200ppm)
	 Ultra-low reagent consumption (1 Liter each per month)
	 Fully programmable measurement cycle and calibration frequency. 
	 Adjustable cycle frequency (1 to 8 cycles per hour) 
	 Customizable cycles and output contacts
	 Auto calibration, priming and cleaning 
	General Specifications
	General Description
	Sensor Classification
	Colormetric dual beam with silicon detector
	Application
	Demineralized, boiler, potable, surface and waste water
	General Specifications
	Power Requirements
	12V
	Power Supply
	110-120V or 220-240V 50/60 Hz, 100 VA
	Humidity
	Up to 90% not condensable
	Ambient Temperature Range
	10-50° C analyzer (50-122° F)
	Range
	Silica:0-500ppb,0-5000ppb,0-200ppm*Phosphate: 0-2.4ppm, 0-7ppm, 0-20ppm, 0-200ppm *Hydrazine:0-100ppb,0-1ppm**By Auto Dilution
	Accuracy
	Silica: +/– 1ppb or +/– 2% of reading whichever is greater Phosphate, Hydrazine: +/– 2% of reading
	Unit Dimensions
	15"H x 21"L x 6"D
	Weight
	31 lbs
	Atmospheric Pressure Range
	No Limits
	Effect of Electromagnetic Fields
	EMC tested according to CE compliance
	Tolerance to Electrostatic Discharges
	EMC tested according to CE compliance
	PC Specifications O/S
	PC 104 industrial standard under MS-DOS O/S
	Positioning and installation details
	Wall or panel mounting analyzer, installed aprox 39" from the ground, maximum 13ft from sampling point
	Response Time
	As low as 8 minutes, adjustable
	Alarms
	Concentration, cal error, out of service/sample
	Reproducibility
	Silica: +/– 1ppb or +/– 2% of reading which ever is greater Phosphate, Hydrazine: +/– 2% of reading
	Degree of Protection
	IP55
	Required Maintenance
	Once a month replenish reagents, once a year replace tubing
	Reagent Consumption
	1 liter each per month
	Reactor Volume
	10ml
	Materials in Contact with Sample
	Glass, Silicone, Plexiglass, Stainless Steel AISI 316
	CE Compliance
	Yes, CE Certified
	General Hazards
	Only chemical, for details see specific chemistries
	Sample Conditioning Requirements
	Filtering between 10 and 60 micron, depending on the matrix, needed only to avoid clogging. Internal
	disposable filters supplied (60 micron)
	Sample Delivery Operating Ranges
	Temperature Range
	5-55°C (41-131° F)
	Flow
	Min: 50ml/min
	Turbidity
	Not applicable; sample blank correction
	Color
	Not applicable; sample blank correction
	PH
	3-12
	Signal Outputs
	4-20 mA, Voltage 0-5
	4-20mA (galvanic isolator module available as option) or 0-5V
	Printer Options
	Optional, serial output RS232 or 485 available as option
	Radio or Modem Links
	Available as option
	Grounding Details
	Not applicable, 12V power device
	Serial I/O for Signals
	Serial data output RS232 or 485 available as option
	Operational Calibration
	Frequency/Intervals
	Recommended.: 24 hours
	Single/Multi Point
	Multi point: 0 and top of range
	Matrix Corrections
	Yes, sample blank correction
	Manual/Automatic
	Both
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use. 
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Specifications are subject to change without notice.
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	Introduction
	The 2171 is the most advanced hydrazine instrument specifically developed for use in continuous measurement and determination of hydrazine concentration in boiler feedwater. Common application points in a boiler system for online hydrazine measurement include: deaerator, condensate system and boiler feedwater. The 2171 hydrazine analyzer operates automatically and comes complete with true fully automatic calibration.
	Features
	 Wide Analysis Range (0.01 PPB - 10 PPM)
	 The fully automatic 1-point calibration Low maintenance : Autonomous nstrument for up to two months 
	 Grab sample capability
	 No change of diffusion tubing
	 Automatic Range Selection
	 Process calibration-calibrate to sample
	 Two 4-20mA isolated current outputs
	 Protection of sensor from “Hot sample”
	 Automatic temperature compensation
	 Automatically stores last 10 calibrations and alarm logs
	 Rechargeable hydrazine cell
	2171 Sensor Unit
	The sample flows through the heat exchanger, passes through constant head (used to stabilize minor changes in flow rate) and through the three solenoid valves. A vapor entrainment mechanism adds alkaline buffer vapor to the sample before it enters the sodium measuring flow cell and flows to drain. Calibration and grab sample are controller automatically by the analyzer.
	Standard/grab sample liquid is brought into system via the three 3-way solenoid valves. A thermistor is housed in the flowcell and is used to detect the temperature of the sample/standard/ grab sample.
	Sensor Parts
	General Specifications
	Performance
	Range
	0.01 ppb - 10 ppm.
	Accuracy
	± 5% of reading or ± 0.1 ppb (whichever is greater) within ± 5°C of calibration temperature
	Reproducibility
	± 5% of reading or ± 0.1 ppb (whichever is greater) at constant temperature
	Response Time
	90% of 1-10 ppb step: less than 4 minutes90% of 100-1 ppb step: less than 6 minutes
	Temperature Compensation
	Automatic
	pH Compensation
	Alkaline vapor buffer: 0.88 SG (35% W/V) ammonia above 0.1 ppb sodium50% diethylamine solution below 0.1 ppb sodium
	Single or 2-point calibration
	Manual and fully automatic calibration. Manual initiated by operator, automatic with programmable frequency in days. No manual changes of standards during calibration.
	Current Outputs
	Two isolated 4-20 mA current (analog) outputs
	Digital Outputs
	Communication interface via RS-232 & RS-485 using MODBUS RTU protocol
	Alarms
	Three voltage-free contacts, alarm points set from transmitter rated at 2A, 250VAC (non-inductive) 
	Power
	Wide range of input power supply 90VAC – 250VAC
	CE Certification (on request)
	Meets low voltage and low electromagnetic compatibility directives
	General Specifications
	Operating Conditions
	Sample
	Temperature: 41 – 131 °F (5 - 55°C); Flow 150 - 400 ml/min
	Ambient Temperature
	32 - 131 °F (0 - 55°C)
	Pressure
	5 – 30 psig (0.35 – 2.07 bar)
	Composition
	Filter to 60 micron, free of film forming compounds
	Mechanical
	Construction
	Transmitter – high strength ABS, IP65 (NEMA 4x)
	Wet section – high strength ABS and sheet metal, all wetted parts stainless steel or PVC, IP55 (NEMA 4)
	Dimensions
	Height=31”(78.74 cm) including drain
	Width=22”(55.88 cm)
	Depth=8.5”(21.59 cm)
	Mounting
	Four key-style holes: 
	Height=0.86”(2.18 cm), Top Width=0.281”(0.714 cm), Radius=0.280”(0.711 cm)
	Horizontal: 14.7”(37.34 cm), Vertical: 11”(27.94 cm)
	Weight
	40 lbs. (18.14 kg)
	Wiring
	Eight (8) conduit knockouts
	Piping
	Sample Inlet: 1/4"(0.635 cm) OD Swagelok®
	Drain: 3/8"(0.953 cm) OD tube
	Finish
	Corrosion resistant
	Distance
	Up to 325 feet (100 meters) on request
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use. 
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Swagelok is a registered product of Swagelok Co.
	Specifications are subject to change without notice.
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	Introduction
	The 2171C is the most advanced hydrazine instrument specifically developed for use in continuous measurement and determination of hydrazine concentration in boiler feedwater. 
	Features
	 Wide Analysis Range (0.01 PPB - 10 PPM)
	 Low maintenance 
	 Very low reagent and standard consumption to be changed only every two months
	 Self diagnostics 
	 Stable pH through vapor buffering
	 No change of diffusion tubing
	 Automatic Range Selection
	 Process calibration-calibrate to sample
	 Two 4-20mA isolated current outputs
	 3 relay contacts for high, low and general  alarm 
	 Large, easy-to-read 128 x 64 pixel graphic LCD  display 
	 Internal diagnostics to show probe status
	 Protection of electrodes from “Hot sample”
	 Communication interface via RS-232 & RS-485  using MODBUS RTU protocol  
	 User-configurable settings for recorder outputs  and alarm set points
	 Automatically stores last 10 calibrations and alarm logs
	 Wide range of input power supply: 90VAC  – 250VAC
	 Rechargeable hydrazine cell
	Hydrazine Analyzer
	2171C Sensor Unit
	During calibration the 3-way valve is activated, a standard of known hydrazine concentration passes through a heat exchanger to equilibrate the solution’s temperature to that of the sample. The standard then enters the constant head unit where flow is stabilized. Alkaline buffer vapor is added via a vapor entrainment mechanism before the standard enters the hydrazine cell and flows to drain. During normal operating conditions the standard solution is replaced by the sample.
	Sensor Parts
	Flow path during calibration mode and normal operating conditions
	General Specifications
	Performance
	Range
	0.01 ppb - 1ppm.
	Accuracy
	± 5% of reading or ± 2ppb, whichever is greater for concentrations up to500ppb. Less than 10% for concentrations above 500ppb.
	Stability
	± 5% of reading or ± 02 ppb, whichever is greater
	Response Time
	90% of a step change in less than 3 minutes
	Temperature Compensation
	Automatic, reduces sample temperature error to less than 0.5% or reading per degree C.
	pH Compensation
	Buffer continuously included into sample flow – Ammonium Hydroxide 0.88 SG (35% NH3)
	Calibration
	Manual calibration.
	Current Outputs
	Two isolated 4-20 mA current (analog) outputs.
	Alarms
	Three voltage-free contacts, alarm points set from transmitter rated at 2A, 250VAC (non-inductive) 
	Power
	Wide range of input power supply 90VAC – 250VAC
	Operating Conditions
	Sample
	Temperature: 41 – 131 °F (5 - 55°C); Flow 150 - 400 ml/min.
	Ambient Temperature
	32 - 131 °F (0 - 55°C).
	Pressure
	5 – 30 psig (0.35 – 2.07 bar)
	Composition
	Sample should be filtered to 60 micron, free of film forming compounds. 
	General Specifications
	Mechanical
	Construction
	Transmitter:   High strength ABS
	Wet section:  Combination ABS and sheet metal. All wetted parts stainless steel or PVC
	Dimensions
	Transmitter:   Height = 9.45” (24.00 cm), Width = 6.3”(16.00 cm),  
	                      ‘Depth = 3.54” (9.00 cm)
	Wet Section:  Height = 18” (45.72 cm), Width =11” (27.94 cm), Depth = 7” 0.583)
	Mounting
	Four key-style holes: Height = 0.86”(2.18 cm), Top Width = 0.281”(0.714 cm), Radius = 0.280”(0.711 cm)
	Horizontal: 12.875” (32.70 cm), Vertical: 9” (22.86 cm)
	Weight
	23 lbs. (10.44 kg)
	Wiring
	Eight (8) conduit knockouts
	Piping
	Sample Inlet: 1/4"(0.635 cm) OD Swagelok®
	Drain: 3/8"(0.953 cm) OD tube
	Finish
	Corrosion resistant.
	Distance
	325 feet (100 meters)
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use. 
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Specifications are subject to change without notice.
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	Main Overview
	The specification of an Electrolytic Conductivity Cell requires careful consideration of the following factors:
	1. Appropriate Cell Constant, determined by the analyzer or recorder used. See instrument range table.
	2. Chemical resistance.
	3. Physical nature of mounting; insertion, immersion, flow through, insertion/removal and laboratory type.
	4. Temperature/pressure rating required.
	5. Integral automatic temperature compensator. Determined by the analyzer or recorder used.
	Appropriate Cell Constant - Reference Information
	The choice of cell constant is determined by the measuring instrument and its range.
	Cell constant - The cell constant describes the cell’s geometry. It is the length between electrodes divided by the effective sample area between them. The standard 1 cm-1 constant cell can be visualized as 2 plates of 1 cm2 area spaced 1 cm apart. Other cell constants have different length/area ratios.
	Applying the cell constant to the measured resistance/conductance converts it to resistivity/conductivity - a property of the fluid independent of the measuring apparatus and sample size.
	Proper cell constant - A variety of cell constants is needed to measure the complete range of electrolytic solutions from less than 1. 0 ohms-cm to greater than 18 megohms-cm.
	For accuracy, the measured resistance must be at a level that will give the best sensitivity for the measuring circuit. At very low measured resistance, polarization effects and leadwire resistance could affect accuracy. 
	Output Torque/Full Travel Stroking time is avoided by choosing a cell constant which will raise the measured resistance to an acceptable level. At very high resistance values, leadwire capacitance can affect the accuracy. This is avoided by selecting a cell that will lower the measured resistance to an acceptable level. 
	To measure high purity water, a low cell constant is specified which lowers the measured resistance. Conversely, sulfuric acid may have a specific resistance of 1.0 ohm-cm; therefore, a 50 constant cell should be used to raise the measured resistance to 50 ohms.
	Selection Guide for Conductivity Cells
	4973 Type Should be quoted whenever possible for constants 0.01 to 10 cm-1.
	When measuring deionized water where the cell has the potential of being exposed to regeneration acids and bases, the 4973 cell with its titanium electrodes and rapid temperature response are preferred. 
	If a 4905 cell is used, the platinum electrodes are best, but the nickel (except for Monel electrodes for the 0.1 constant) electrodes are suitable and should be bid in a competitive situation. 
	4905 Type Widest choice of cell constant - should be quoted on all applications where 4973 is not applicable and for replacements. 
	4909 Type Should be quoted when cell removal is required without disturbing the process.
	Mounting Configurations
	Proper mounting of a cell is as important as any other parameter. A cell improperly installed may not give an accurate indication of the true process conditions. Careful consideration should be given to the mounting. 
	Insertion Cell can be mounted directly in process stream. Location should be in rapid fluid motion and in a position that will prevent sediment accumulation. Also suitable for lab use. 
	Immersion Cell can be mounted over a tank or open trough. The cell should be completely immersed to avoid a false indication of high resistivity (low conductivity) or incomplete temperature compensator immersion. Cells used in this type of installation should utilize a support pipe of sufficient length to achieve desired immersion depth. Model 4905 cells are recommended for immersion mountings.
	Flow Cell assembly can be placed directly in process fluid line or bypass sample line. The cell should be completely immersed and positioned to prevent accumulation of sediment to avoid false indication of high resistivity (low conductivity). 
	Insertion/Removal cell can be removed at pressures 50 psi or less without disturbing the process.
	Automatic Upload of Cell Constant and Cell factor Conductivity cells have an embedded EEProm that contains the cell constant and cell factor information. When connected to the UDA2182 Dual Input Analyzer the information is automatically uploaded into the unit. There is no need to manually input the data.
	4973 and 4974 Type Overview
	These cells are ruggedly constructed for reliable, continuous measurement of electrolytic conductivity in industrial water processes at temperatures up to 140°C and pressures up to 250 psig.
	The cells feature polyethersulfone (PES) construction for high-corrosion resistance, with electrodes of titanium (for 0.01 and 0.1 cell constants) and high-density graphite (for 1.0 and 10.0 cell constants).
	For insertion applications, the 3/4” NPT male thread permits permanent installation in a pipe or tank; the cell can also be used as a laboratory dip-type for batch sampling.
	For flow applications, the cell can be installed directly into a process stream, or used with a separately ordered 3/4” pipe tee in a by-pass stream. The cells have been designed to keep the electrodes and the temperature compensator immersed in the stream flow, ensuring that the cell will respond quickly and accurately to changes in both solution concentration and temperature. 
	For sanitary clean-in-place (CIP) piping systems, the 4974 cells include standard 1 1/2” or 2” CIP fittings suitable for food and beverage, pharmaceutical and cosmetic, or biotechnology industries.
	Connections
	Integral cable: The 4973 and 4974 cells offer this option that provides a cell with a potted cable. The cable and cell are one entity and cannot be separated. Model 4973 and 4974 cells are not designed for immersion mounting installations.
	Quick disconnect cable: Only the 4973 offers this option that provides a cell with a potted receptacle. The cable mates with this receptacle. The cell and cable are separate entities. 
	Specifications
	4973/4974 Type
	Automatic Temperature Compensator
	Supplied on all cells
	Cell Constant
	4973/4974: 0.01, 0.1, 1.0, and 10 cm-1
	Maximum Temperature Limit
	4973: 140°C (284°F) at rated pressure4974: 130°C (266°F) at rated pressure, may be further limited by CIP gasket and clamp type
	Maximum Pressure Limit
	4973: 1724 kPa (250 psig) at rated temperature4974: 1034 kPa (150 psig) at rated temperature, may be further limited by gasket and clamp type
	Insertion
	4973 cells: 3/4” NPT male thread for schedule 40 and 80 pipe4974 cells: 1 1/2” or 2” sanitary CIP fitting
	Insertion Depth
	89 mm (3 1/2”) for 1, 10, and 0.01 constants from solution end of 3/4” NPT male thread64 mm (2 1/2”) for 0.1 constant 
	Wetted Parts
	Cell body: PES (polyethersulfone) Electrodes: 0.01 and 0.1 constant, titanium; 1.0 and 10.0 constant, high-density graphite with Teflon guard. 4974 series also includes food grade silicone rubber and polished 316 S.S.
	Lead wire
	4973/4974: Integral PVC-covered, shielded, 22-gage cable. If more than 50’ is required, specify the junction box head and the required length of extension cable (head has 3/4” female NPT with 1/2” female adapter bushing) conduit connection). For a separate junction box, specify part number 31316260, and appropriate length of cable.
	Electrical Connections
	4973:Integral cable – 6 leads with integral Automatic Temperature Compensator
	Quick disconnect option – mating head with cable must be purchased from Honeywell. 
	4974: Integral cable – 6 leads with integral Automatic Temperature Compensator
	Weight
	4973: 0.2 kg (0.5 lb.)4974: 0.4 kg (1 lb.)
	Approvals
	4973: Manufactured to comply with ASME boiler and pressure vessel code Section VIII, Div. 1, UG-101. CRN #0F11607-5C
	Flow Chambers for 4973
	055919
	Max. Flow: 5 gpm at 40 psigMaterial: PESMax. Pressure: 200 psig at 25°CMax. Temperature: 140°C at 5 psigDimensions: 38 mm x 222 mm (1 1/2” x 8 1/4”)Sample Inlet: ¾” NPTMSample Outlet: ¾” NPTFCell Port: ¾” NPTF
	31079198
	Max. Flow: 750 cc/min.Material: 316 stainless steelMax. Pressure: 200 psig (1378 kPa) Max. Temperature: 140°C Dimensions: 38 mm (1 1/2”) dia. X 114 mm (4 1/2”)Sample Inlet: 1/8” NPTFSample Outlet: 1/8” NPTFCell Port: ¾” NPTF
	4905 Type Cells Overview
	Constructed of PES and Ryton for high corrosion resistance, 4905 Series cells can be supplied with nickel, platinum or Monel (depending on cell constant) electrodes, and will provide continuous reliable measurements at temperatures up to 140°C at pressures up to 250 psi.
	For insertion applications, the 1” NPT male thread permits installation in a pipe or tank, for flow applications, the cell can be installed directly into a process stream, or used with a separately ordered 276127 Flow Chamber in a bypass stream.
	For immersion applications, ½” rigid or flexible plastic pipe can be added to the top of the cell: up to 19’ (5.8m) for the 20’ cable; up to 49’ for the 50’ cable. When used in immersion applications, temperature must not exceed 85°C.
	Connections
	Integral cable: The 4905 cell offers this options that provides a cell with a potted cable. The cable and cell are one entity and cannot be separated. This configuration can be used in all applications.
	Quick disconnect cable: The 4905 also offers this option that provides a cell with a potted receptacle. The cable mates with this receptacle and must be purchased from Honeywell. The cell and cable are separate entities. This configuration cannot be used in immersion applications.
	Specifications
	4905 Series Cell
	For high corrosion resistance, the 4905-Series Cells can be supplied with either nickel, platinum, or monel electrodes.
	Application
	Insertion
	The 1” NPT male thread permits installation in a pipe or tank; the cell can also be used as a laboratory dip-type for batch sampling.
	Immersion
	1/2” rigid or flexible plastic pipe can be added to the top of the cell.Temperatures must not exceed 85°C. Up to 5.8 m (19’) for the 20’ cable, up to 49’ for the 50’ cable.
	Flow
	The cell can be installed directly into a process stream, or used with a separately ordered 276127 Flow Chamber in a bypass stream.
	Flow Velocity
	Maximum 10 ft./sec (3.0 m/sec)
	Specifications
	Approvals
	Manufactured to comply with ASME boiler and pressure vessel code Section VIII, Div. 1, UG-101. CRN #0F11607-5C
	Cell Constants
	4905 Model: 0.01, 0.1, 1.0, 10, and 50 cm-1 
	Electrode Material
	Nickel, Monel or platinum, as specified. Constants 10 and higher are platinized.
	Leadwire
	4905: PVC-covered 22- gage shielded cable 20’ or 50’ long, as specified. If more than 50’ is required, select either the cast aluminum junction box head option or select the 50’ option and the separate 31316260 cast iron junction box and additional length of leadwire as necessary.
	Electrical Connections
	6 leads with integral Automatic Temperature Compensator.
	Integral cable – 6 leads with integral Automatic Temperature Compensator
	Quick disconnect option – mating head with cable must be purchased from Honeywell. This option cannot be used in immersion applications.
	Pressure
	250 psig @ 140°C (284°F) maximum
	Temperature
	140°C (284°F) maximum continuous (the temperature limit for the A.T.C. accuracy may be lower than the cell’s material-of-construction temp. limit).
	Mounting
	1” NPT male
	Insertion Depth
	114 mm to 175 mm (4.5” to 6.9”) depending on cell constant; 112 mm or 224 mm (4.4” or 8.8”) additional depth available on special order.
	Wetted Materials
	Cell: polyethersulfone/RytonElectrodes: Nickel, Platinum, or Monel (as specified)
	Weight
	Approximately 0.45 kg (1 lb.)
	Specifications
	276127 Flow Chamber
	Pressure
	200 psig maximum @ 25°C (77°F)
	Temperature
	140°C (284°F) maximum @ atmospheric pressure
	Flow
	2 gpm @ 40 psig and atmospheric discharge
	Dimensions
	38 mm (1 ½”) octagon x 222mm (8 ¾”) longSample Inlet: ¾” NPTMSample Outlet: ¾” NPTFCell Port: 1.0” NPTF
	4909 Type Cells Overview
	4909 Cell Assemblies, available in 316 Stainless Steel or CPVC Plastic, allow insertion or removal of the cell without interruption to the process.
	Two safety features, a restraining mechanism and an internal safety stop, provide protection to an operator for safe cell removal at pressures up to 50 psig with caution. 
	The plastic removal device is equipped with a purge port to flush out any accumulated debris to aid in easy insertion or removal of the cell. The replacement cell for a 4909 assembly is a 4908.
	4909 Series Cell
	Specifications (General)
	Cell Constants
	0.01, 0.1, 1.0, 10, and 50 cm-1 
	Electrode Material
	Nickel, Monel or platinum, as specified. Constants 10 and higher are platinized.
	Flow Velocity
	Maximum 5 ft./sec (1.5 m/sec)
	Leadwire
	4909: PVC-covered 22-gage shielded cable 20’ long, as specified. If more than 20’ is required, use universal head cast aluminum (head has 3/4” female NPT with 1/2” female adapter bushing) junction box and appropriate length of cable. Universal heads contain female conduit connection and terminals to accommodate cell and automatic temperature compensator connection.
	Electrical Connections
	6 leads with integral Automatic Temperature Compensator and EEPROM.
	Top: 4909 SS Insertion/Removal Cell AssemblyBottom: 4909 CPVC Plastic Insertion/Removal Cell Assembly
	Specifications for 4909 316 SS Assembly
	Approvals
	Manufactured to comply with ASME boiler and pressure vessel code Section VIII, Div. 1, UG-101. CRN #0F11607-5C
	Pressure
	1379 kPa (200 psig) maximum at 140°C (284°F). Maximum pressure for removal or insertion is 50 psig.
	For CRN approval: 80psig @ 140°C (284°F)
	Temperature
	140°C (284°F) at 200 psig
	Process Connection
	1 1/4” NPT male
	Insertion Depth
	Varies between 165 mm and 224 mm (6.5” and 8.8”) from end of nipple, depending on cell constant.
	Overall Length
	From process connection: 422 mm (16.6”); 521 mm (20.5”) with junction head option
	Total Length Required for Cell Removal
	1130 mm (44.5”); 1238 mm (50.5”) with junction head option.
	Wetted Materials
	316 SS ball valve; Viton & Teflon internal sealing materials; PES cell; nickel, platinum, or monel electrodes, as specified.
	Weight
	4.5kg (10 lbs.)
	Specifications for 4909 CPVC Plastic Assembly
	Pressure and Temperature
	862 kPa (125 psig) maximum @ -5°C (23°F)621 kPa (90 psig) maximum @ 50°C (122°F)345 kPa (50 psig) maximum @ 80°C (176°F)
	Process Connection
	1 1/2” NPT male
	Purge Port Connection
	1/4” NPT female. Purge fluid temperature and pressure not to exceed 4909 CPVC temperature and pressure specifications.
	Insertion Depth
	Varies between 114 mm and 173 mm (4.5” and 6.8”) depending on cell constant. For 152 mm (6”) additional depth, specify 074344 tube separately.
	Overall Length
	From process connection: 502 mm (19.7”); 564 mm (22.2”) with junction head option.
	Total Length Required for Cell Removal
	914 mm (36”); 1067 mm (42”) if 074344 tube is used.
	Wetted Materials
	CPVC ball valve, Viton, Teflon & EPDM internal sealing materials, PES cell, nickel, platinum, or monel electrodes, as specified.
	Weight
	1.6 kg (3.5 lb.)
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. 
	If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. 
	Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Word Bookmarks
	OLE_LINK1
	OLE_LINK2


	70-82-03-37
	0BOverview
	Overview
	The Honeywell 5000TC toroidal (electrodeless) conductivity sensor measures the conductivity of solutions from 0.2 to 2000 millisiemens/cm. The sensors can be used for monitoring chemical concentration and salinity as well. The corrosion and fouling-resistant cells are available with a variety of mounting assemblies to ensure compatibility for applications in the chemical, food & dairy, refinery, pulp & paper, metal finishing and wastewater industries.
	1BFeatures
	Features
	 Variety of material types to meet most application needs – PEEK, PFA Teflon®, PVDF, and Polypropylene.
	 Increased cell reliability due to high chemical resistance and low friction factor in the materials of construction
	Figure 1 - 5000TC Convertible & Sanitary Sensors
	 Flexibility of installations with four mounting types – Immersion, Union-mount, Insertion/Removal, and Sanitary
	Convertible Style
	The 5000TC convertible style toroidal sensor includes both a ¾” and a ½” fitting to allow direct fastening to the end of a pipe for either immersion mounting or a union-mount adapter for a standard 2” pipe tee. The convertible style can also be insertion mounted into a 2” ball valve assembly. Convertible sensors are available in PEEK, PVDF, PFA Teflon, and Polypropylene materials.
	 Temperature-compensated measurement with Pt 1000 ohm RTD
	 Convenient for most applications – 20 ft. cable standard
	 3A-approved materials of construction and clean-in-place fitting make the sanitary type cells suitable for most sanitary applications.
	Sanitary Style
	2BDescription
	Description
	The 5000TC sanitary style toroidal sensor includes a clean-in-place style fitting and is constructed of 3A-approved materials. It has an integral 2” sanitary-mount flange which mates to Honeywell sanitary tee mounting hardware. The sanitary-style sensor includes a special cap and EPDM compound gasket. The gasket is also available separately for mounting to a 2” sanitary clamp-type ferrule or butt-weld tee. Sanitary sensors are available in PVDF, PFA Teflon, and Polypropylene materials.
	The Honeywell 5000TC sensors are specifically designed for the monitoring of conductivity, chemical concentration, or salinity in difficult applications where coating, fouling, corrosion, or high temperatures/ pressures are a concern. The sensor’s 1 ½” diameter bore minimizes rough surfaces to ensure that flow impedance is minimized. A 1000( Pt RTD provides accurate temperature measurement to ensure proper temperature compensation. Two types of basic sensor forms are available with the Honeywell 5000TC – the convertible style or sanitary style
	Dimensions for 5000TC Sensors
	3BDimensions for 5000TC Sensors
	Wetted Materials
	To simplify chemical resistance problems, these sensors are constructed so that only one material is wetted by the process. The wetted material is non-conductive to insure that the sensor is electrically isolated from the process fluid. The 5000TC sensors are available in four different material types – PEEK, PFA Teflon, Polypropylene and PVDF.
	This material type is ideal for the broadest range of applications within the chemical, pulp & paper, and refinery industries. The only known materials to severely attack PEEK are very high concentrations of acids, such as nitric or sulfuric. It has a higher temperature capability than the Polypropylene or PVDF sensors.
	PEEK (Polyetheretherketone)
	This material type is ideal for extremely corrosive applications, especially high concentrations of sodium hydroxide, nitric acid, sulfuric acid, or hydrofluoric acid. It has the highest temperature rating of the four sensor types. It is also ideal for applications which have a tendency to coat the sensor.
	PFA Teflon (Perfluoroalkoxy Teflon)
	This material type is ideal for wastewater applications where the temperatures and pressures are close to ambient and chemical compatibility is not a serious concern.
	Polypropylene
	This material type is one of the most rigid and abrasion-resistant materials. It has good chemical resistance to halogens, such as chlorine or bromine. It is ideal for applications which require higher pressure ratings, but do not have high temperatures, such as water treatment applications in the semiconductor industry.
	PVDF (PolyVinylidene Fluoride, also called “KYNAR®”)
	4BSpecifications Common to All Cell Types
	Specifications Common to All Cell Types
	PFA Teflon, Polypropylene, PVDF, or PEEK
	Wetted Materials
	10 (C to 125 (C (14 (F to 257 (F)
	Operating Temperature Range
	10 ft. (3 m) per second
	Maximum Flow Rate
	0.2 to 2000 milliSiemens/cm
	Measuring Range
	Pt 1000 ( RTD
	Temperature Compensator
	5 conductor (plus two isolated shields) cable with XLPE (cross-linked polyethylene) jacket; rated to 150 (C (302 (F); 20 ft. (6 m) long
	Sensor Cable
	1.5” diameter, 0.4” hole
	Bore Size
	Pressure/Temperature Limits:
	Polypropylene 100 psi at 212 (F (6.9 bar at 100 (C)PVDF 100 psi at 248 (F (6.9 bar at 120 (C)PEEK 200 psi at 302 (F (13.8 bar at 150 (C)PFA Teflon 200 psi at 302 (F (13.8 bar at 150 (C)
	Sensor Only (no hardware)
	Mounting Types
	The 5000TC sensors are available with a number of different mounting types. These include immersion mounting (CPVC or PVDF materials, also PVC junction box), union mounting (316 SS, CPVC or PVDF materials with optional 2” tee), sanitary mounting (316 SS 2” tee with heavy-duty clamp), or insertion/removal mounting (316 SS or CPVC material).
	Figure 5 Union Adapter Mounting
	Figure 4 Immersion Mounting
	Figure 7 Sanitary Mounting
	Figure 6 Insertion/Removal Mounting
	5BBasic Mounting Specifications*
	Basic Mounting Specifications*
	*Ratings for the above Honeywell sensor and mounting hardware combinations are based upon water service. More severe service may require a correction factor. Includes immersion mount, union adapter mount, and sanitary mount. Separate specifications are provided for the insertion/removal device.
	**Sanitary mounting hardware ratings are for 51451248-001 hardware using the 51451257-001 heavy duty sanitary clamp. Other hardware and clamp combinations may reduce the listed ratings.
	6BInsertion/Removal Mounting Specifications*
	Insertion/Removal Mounting Specifications*
	Plastic Hardware: Brass, CPVC, Teflon Valve Seats, Viton O-ring SealsStainless Steel Hardware: 316 Stainless Steel, Teflon Valve Seats, Viton O-ring Seals
	Wetted Materials
	Plastic Hardware: 23 to 176(F (-5 to 80(C) unsupported if installed vertically; 23 (F to 203 (F (5 (C to 95 (C) when supported with a bracket**Stainless Steel Hardware: 23 (F to 203 (F (-5 (C to 95 (C) supported or unsupported
	Temperature Limits
	Plastic Hardware: 50 psi @ 90 (CStainless Steel Hardware: 100 psi @ 90 (C
	Pressure Limits
	Plastic Hardware: 7.5 lbs. (3.4 kg)Stainless Steel Hardware: 25 lbs. (11.3 kg)
	Net Hardware Weight
	*These sensor/mounting hardware assembly temperature ratings are limited by the hardware material, maximum pressure, and whether the assembly is supported or unsupported.
	**The CPVC insertion/removal assembly must be supported with a bracket or strap if it is not installed vertically
	Figure 8 - Honeywell APT2000TC Torodial Conductivity Transmitter   Figure - 9 5000TC Wiring Diagram for APT2000TC Transmitter
	Toroidal Conductivity Cells Model Selection Guide
	7BToroidal Conductivity Cells Model Selection Guide
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	8BWarranty/Remedy
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Teflon is a registered trademark of Dupont.KYNAR is a registered trademark of PennWalt Corporation.
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	Overview 
	The Honeywell Analytical Process Transmitter (APT) 2000 Series transmitter is a two-wire 24-Volt device that continuously measures conductivity, resistivity and salinity in industrial processes within the power, chemical, pharmaceutical, pulp and paper, and water quality industries. The APT2000’s NEMA 4x and IP65 rated enclosure is specifically designed to meet the measurement needs of intrinsically safe, non-incendive and general-purpose areas. Honeywell conductivity cells or electrically compatible sensors can be used with the transmitter. For bi-directional remote monitoring/control of the process, the HART communications protocol is available as an option. 
	Description
	The Honeywell APT2000 series of transmitters offer the widest available selection of advanced features in a reliable and economical instrument.
	Reliability First
	The advanced features of the APT2000 transmitter guarantee complete reliability. The APT2000 continuously monitors sensor and transmitter electronics and immediately displays diagnostic information at the onset of a problem. If an error or diagnostic is found, the transmitter will indicate the appropriate error code or pictograph (see Figure 2), blink a red LED and adjust the error current to 22 mA if desired. A manual loop-back check is available to test the integrity of the 4-20 mA output.
	Foolproof Calibrations
	Each Honeywell conductivity cell comes supplied with one of four sensor factors (0.01, 0.1, 1.0, and 10). The lower cell constants are used for low conductivity water or resistivity measurements, while the higher ones are used for higher conductivity water or salinity measurements. Calibration of the cells is easy by either utilizing a factory-determined calibration factor or performing a simple one-point calibration.
	Figure 1 – APT2000 Transmitter
	Quick Problem Assessment 
	The APT2000 has a large front display for quick recognition of process parameters and diagnostics even at a distance. Only the APT2000 employs visual feedback to quicken setup and maintenance times and to minimize errors made during calibrations. 
	Visual feedback refers to pictograph type characters that appear on the display both to prompt and respond to operator and process changes. 
	Pictograph type characters also appear during problem conditions to report diagnostics for easy trouble-shooting. There is even a Sensoface® pictograph that provides constant feedback to the operator on whether or not there is a problem with the cell. These easily learned and recognized symbols make the APT2000 an easy-to-use instrument in any language.
	Works with a Variety of Cells
	Inputs to the APT2000 Series include all Honeywell conductivity cell types with appropriate temperature compensator and cell constant. These include the 4973 pure water cells, 4974 sanitary cells, 4905 general-purpose cells, and the 4909 insertion/removal cells. In addition, a wide variety of other manufacturers’ conductivity cells are compatible.
	Fully Certified 
	Area certifications for the APT2000 include both intrinsically safe and non-incendive ratings from CENELEC. Each transmitter comes standard with CE.
	Easily Integrated 
	The APT2000 Series transmitters can be continuously remote controlled via HART communications from a handheld terminal or the control room. This option enables additional visibility and control of the process.
	Figure 2 – APT2000CC Display Features
	Features
	 Large display with easy-to-read 0.75 inch measured value 
	 Simple operator interface with basic pictographs
	 Application in hazardous and safe areas
	 HART bi-directional communications protocol
	 Continuous diagnostics for monitoring calibration, cell health, and transmitter self-test
	 Manual loopback check for integrity of 4-20 mA output
	 Robust, tightly sealed plastic enclosure
	 Wall, pipe or panel mounting
	 Easy installation with pre-assembled empty enclosure and plug-in terminals
	 Optical alarm signaling by blinking red LED
	 Integrated current source for simple checking of peripheral devices
	 Quick Response Time (less than five seconds per step change)
	Applications
	The APT2000CC transmitter is designed to meet the measurement needs of a number of industries, including:
	 Power
	 Chemical
	 Pharmaceutical
	 Pulp and Paper
	 Water Quality
	 Metals
	Specifications
	Conductivity Input
	Display Range
	(0.2 (S/cm * Cell Constant) to (1000 mS/cm * Cell Constant)
	Accuracy
	Less than 1 % of Measured Value or +/- (0.4 (S/cm * Cell Constant), whichever is greater
	Step Change Response Time
	Less than 5 seconds
	Process Variable/Range
	0.000 to 9.999 (S/cm, 00.00 to 99.99 (S/cm, 000.0 to 999.9 (S/cm, 0000 to 9999 (S/cm0.000 to 9.999 mS/cm, 00.00 to 99.99 mS/cm, 000.0 to 999.9 mS/cm0.000 to 9.999 M(-cm, 00.00 to 99.99 M(-cm, 000.0 to 999.9 M(-cm
	Salinity
	0.0 % to 45.0 % (0 (C to 35 (C)
	Diagnostics
	Sensocheck
	Polarization detection and monitoring of cable capacitance (can be switched off)
	Sensor Standarization
	- Entry of cell calibration factor with display of conductivity and temperature- Temperature probe adjustment
	Sensoface
	- Provides information on the electrode state via Sensocheck- Monitors asymmetry potential, slope, and response time during calibration
	Temperature Input
	Range
	8550 ( Thermistor:  –10.0 (C to +130.0 (C / –14 (F to +266 (FPt100/1000 ( RTD:  –20.0 (C to +150.0 (C / +4 (F to +302 (F
	Resolution
	0.1 (C or 1 (F
	Accuracy
	< 0.5 K 
	Temperature Compensation
	Automatic Compensation using Pt 100( or 1000( RTD, 8550( Thermistor or manual adjust
	Display
	LCD display 76 mm x 48 mm dimensions (3” x 1 7/8”), 7-segment
	Cond Value: character height 17 mm (.66") , meas. symbol 10 mm (.4")Temperature: character height 10 mm (.4"), meas. symbol 7 mm (.33")Sensoface with three states, 5 status bars, 16 pictographs / symbols, Red Alarm LED
	Security protection with four-digit mode codes to access calibration and configuration options
	Figure 3 – Optimal Cell Constant for Conductivity or Resistivity Ranges
	Supply/Output
	Output Current
	4 mA to 20 mA (22 mA for error notification) current loop, floating (3.8 mA to 20.5 mA)
	Supply Voltage
	12 V to 42 V; Imax = 100 mA; Pmax = 0.8 W
	Overrange
	22 mA for error messages
	Current Error
	<0.3 % of current value +0.05 mA
	Current Source
	3.80 mA to 22.0 mA
	Figure 4 – Load/Power Supply Requirements
	Communications
	HART Protocol
	 Digital communication via FSK modulation of the loop current
	 Point-to-point connection
	 Reading of measured values, status, messages, and multidrop unit identification
	 Read and write parameters
	Physical
	Enclosure
	Plastic enclosure made of PBT (polybutylene terephthalate) bluish-gray RAL 7031
	Mounting
	Wall, Pipe, or Panel Mount 
	Dimensions
	H 144 mm, W 144 mm, D 105 mm (H 5.67", W 5.67", D 4.13")
	Protection
	NEMA 4x, IP 65
	Cable Glands
	3 breakthroughs for Pg 13.52 breakthroughs for NPT 1/2” or Rigid metallic conduit
	Weight
	Approx. 1 kg (2.2 lbs)
	Area Certifications / Compliances
	General Purpose
	Zone 2 (USA)FM: NI, Class I, Div 2, Groups A – D, T4
	Intrinsically Safe
	Zone 1 (USA)FM: IS, Class I, Div 1, Groups A – D, T4
	Zone 1 (Europe)CENELEC: II 2G EEx ib [ia] IIC T6
	Data Retention
	Parameters and calibration data > 10 years (EEPROM)
	RFI Suppression /Immunity to ESD 
	To EN 50 081-1 and EN 50 081-2 
	Ambient Conditions
	Operation/Environmental temperature: (T4)–20 (C to +55 (C (4 (F to +131 (F)
	(T6)–20 (C to +40 (C (–4 (F to +104 (F)
	Transport and Storage temperature: –20 (C to +70 (C (–4 (F to +158 (F)
	Figure 5 – APT2000CC Terminal Assignments
	Figure 6 – Dimension Drawing for APT2000 and P/N 51205990-001 Panel Mounting Kit
	Figure 7 – Dimension Drawing for APT2000 with Wall or Pipe Mounting
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Sensoface® is a registered trademark of Knick GmbH & Co. KG, Germany
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	Overview
	The Honeywell Analytical Process Transmitter (APT) 2000 Series transmitter is a two-wire 24-Volt device that continuously measures conductivity, chemical concentration and salinity in industrial processes within the chemical, food & dairy, pulp & paper, refinery, metals, and other industries. 
	The APT2000’s NEMA 4x and IP65-rated enclosure is specifically designed to meet the measurement needs of intrinsically safe, non-incendive and general-purpose areas. Honeywell toroidal conductivity cells or electrically compatible sensors can be used with the transmitter. For bi-directional remote monitoring/control of the process, the HART communications protocol is available as an option.
	1BDescription
	Description
	The Honeywell APT2000 series of transmitters offer the widest available selection of advanced features in a reliable and economical instrument.
	Figure 1 – APT2000TC Transmitter
	Reliability First
	The advanced features of the APT2000 transmitter guarantee complete reliability. The APT2000 continuously monitors sensor and transmitter electronics and immediately displays diagnostic information at the onset of a problem. If an error or diagnostic is found, the transmitter will indicate the appropriate error code or pictograph (see Figure 2), blink a red LED and adjust the error current to 22 mA if desired. A manual loop-back check is available to test the integrity of the 4-20 mA output
	Pictograph type characters also appear during problem conditions to report diagnostics for easy trouble-shooting. There is even a Sensoface® pictograph that provides constant feedback to the operator on whether or not there is a problem with the cell. These easily learned and recognized symbols make the APT2000 an easy-to-use instrument in any language.
	Foolproof Calibrations
	Quick Problem Assessment 
	Each Honeywell conductivity cell has unique measuring characteristics when shipped from the factory. It is possible that these characteristics will vary slightly depending upon the installation as well. For optimum accuracy, a single-point calibration in a known conductivity solution should be performed when a new cell is installed. Further calibration adjustments are also available for enhanced accuracy in special applications.
	The APT2000 has a large front display for quick recognition of process parameters and diagnostics even at a distance. Only the APT2000 employs visual feedback to quicken setup and maintenance times and to minimize errors made during calibrations. Visual feedback refers to pictograph type characters that appear on the display both to prompt and respond to operator and process changes. 
	Features
	2BApplications
	3BFeatures
	Works with a Variety of Cells
	 Large display with easy-to-read 0.75 inch measured value 
	The inputs to the APT2000 Series include the Honeywell 5000TC toroidal conductivity cells, which feature a 1000 ohm Platinum RTD. In addition, a wide variety of other manufacturers’ toroidal conductivity cells are compatible.
	 Simple operator interface with basic pictographs
	 Application in hazardous and safe areas
	 HART bi-directional communications protocol
	Fully Certified 
	 Continuous diagnostics for monitoring calibration, cell health, and transmitter self-test
	The area certification for the ATP2000 TC is FM Class I, Div. 2, Groups A-D (non-incendive). In addition, each transmitter comes standard with CE.
	 Manual loopback check for integrity of 4-20 mA output
	 Robust, tightly sealed plastic enclosure 
	Easily Integrated 
	 Wall, pipe or panel mounting
	The APT2000 Series transmitters can be continuously remote controlled via HART communications from a handheld terminal or the control room. This option enables additional visibility and control of the process.
	 Easy installation with pre-assembled empty enclosure and plug-in terminals
	 Optical alarm signaling by blinking red LED
	 Integrated current source for simple checking of peripheral devices
	Applications
	The APT2000TC transmitter is designed to meet the measurement needs of a number of industries, including:
	 Quick Response Time (less than five seconds per step change)
	 Chemical
	 Food & Dairy
	 Pulp and Paper
	 Refinery
	 Metals
	Figure 2 – APT2000TC Display Features
	Specifications
	4BSpecifications
	Conductivity Input
	00.00 to 99.99 mS/cm, 000.0 to 999.9 mS/cm, 0000 to 1999 mS/cm
	Conductivity Range
	H2SO4 0-25% by wt (-17 (C) 0-35 % by wt (110 (C)H2SO4 95-99 % by wt (-10 (C) 95-99 % by wt (110 (C) HNO3 0-28 % by wt (-20 (C) 0-28 % by wt (50 (C)
	NaCl 0-26.3% by wt (0 (C) 0-28.1 % by wt (100 (C)HCl 0-17% by wt (-20 (C) 0-17 % by wt (50 (C)NaOH 0-12% by wt (0 (C) 0-22 % by wt (100 (C)
	Concentration Range
	0.0 % to 45.0 % (0 (C to 35 (C)
	Salinity Range
	(1 % of measured value) ( (0.02 mS/cm) ( (1 of least significant digit)
	Accuracy
	Less than 5 seconds
	Step Change Response Time
	Diagnostics
	Polarization detection and monitoring of cable capacitance (can be switched off)
	Sensocheck
	- Entry of cell calibration factor with display of conductivity and temperature- Temperature probe adjustment
	Sensor Standarization
	- Provides information on the electrode state via Sensocheck- Monitors asymmetry potential, slope, and response time during calibration
	Sensoface
	Temperature Input
	Pt100/1000 ( RTD, 100K ( Thermistor:  –20.0 (C to +150.0 (C / +4 (F to +302 (F
	Range
	Pt100/1000 ( RTD, 100K ( Thermistor:  0.1 (C or 1 (F
	Resolution
	Pt1000 ( RTD  : ± 0.5 (CPt100 ( RTD:   ± 1 (C100K ( Thermistor:  ± 0.5 (C below 100 (C; less than 1 (C above 100 (C
	Accuracy
	Automatic Compensation using Pt 100(/1000( RTD or 100 K( Thermistor, or manual adjust
	Temperature Compensation
	LCD display 76 mm x 48 mm dimensions (3” x 1 7/8”), 7-segment
	Display
	Cond Value: character height 17 mm (.66") , meas. symbol 10 mm (.4")Temperature: character height 10 mm (.4"), meas. symbol 7 mm (.33")Sensoface with three states, 5 status bars, 16 pictographs / symbols, Red Alarm LED
	Security protection with four-digit mode codes to access calibration and configuration options
	Calibration
	Calibration by Cell Factor: 0.100 to 19.99Calibration by Transfer Ratio: 1.00 to 99.99Zero Point Air Calibration: ( 0.5 mS/cm offset (low conductivity measurements)Calibration by Standardizing Solution
	Sensor Standardization Options
	Resistance measurement by use of fixed resistor temporarily inserted through the sensor bore.
	Test Mode
	Supply/Output
	4 mA to 20 mA (22 mA for error notification) current loop, floating (3.8 mA to 20.5 mA)
	Output Current
	14 V to 42 V; Imax = 100 mA; Pmax = 0.8 W
	Supply Voltage
	22 mA for error messages
	Overrange
	<0.3 % of current value +0.05 mA
	Current Error
	3.80 mA to 22.0 mA
	Current Source
	Figure 3 – Load/Power Supply Requirements
	Communications
	Digital communication via FSK modulation of the loop current
	HART Protocol
	Point-to-point connection
	Reading of measured values, status, messages, and multidrop unit identification
	Read and write parameters
	Physical
	Plastic enclosure made of PBT (polybutylene terephthalate) bluish-gray RAL 7031
	Enclosure
	Wall, Pipe, or Panel Mount 
	Mounting
	H 144 mm, W 144 mm, D 105 mm (H 5.67", W 5.67", D 4.13")
	Dimensions
	NEMA 4x and IP 65
	Protection
	3 breakthroughs for Pg 13.52 breakthroughs for NPT 1/2” or Rigid metallic conduit
	Cable glands
	Approximately 1 kg (2.2 lb.)
	Weight
	Area Certifications / Compliances
	FM Class 1, Div. 2, Groups A-D
	Approvals
	Parameters and calibration data > 10 years (EEPROM)
	Data Retention
	To EN 50 081-1 and EN 50 081-2 
	RFI Suppression /Immunity to ESD 
	Operation/Environmental temperature: (T4) –20 (C to +55 (C (–4 (F to +131 (F)
	Ambient Conditions
	(T6) –20 (C to +40 (C (–4 (F to +104 (F)
	Transport and Storage temperature: –20 (C to +70 (C (–4 to +158 (F)
	Figure 4 – APT2000TC Terminal Assignments
	Model Selection Guide
	5BModel Selection Guide
	Figure 5 – Dimension Drawing for APT2000 and P/N 51205990-001 Panel Mounting Kit
	Figure 6 – Dimension Drawing for APT2000 with Wall or Pipe Mounting
	Warranty/Remedy
	6BWarranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Sensoface® is a registered trademark of Knick GmbH & Co. KG, Germany
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	0BOverview
	Overview 
	For special mounting applications, the remote mounting option connects the electronics module to the conductivity cell via a cable. The electronics module is then mounted on a 2-inch pipe, wall, or DIN rail.
	DirectLine® DL423 for Conductivity measurement is a family of sensors released by Honeywell as part of a new generation of analytical measurement. The DirectLine sensor’s unique architecture combines the latest in microelectronics technology with the proven performance of Honeywell conductivity cell, to provide unequaled savings during installation, start-up, operation, and maintenance.
	The DirectLine electronics module can mount integrally on the conductivity cell and provide a 4-20 mA dc output proportional to conductivity. The output of the DirectLine sensor connects directly to any host monitor or control device that accepts standard 4-20 mA inputs and provides external loop power including:
	 Honeywell UDC3300 1/4-DIN Controller
	 UMC800 Controller
	 PLCs with analog inputs
	 DCS systems 
	 A host of recorder/controller products
	For conductivity cell submersion or special mounting applications, the electronics module is also available in a remote-mounting configuration.
	Figure 1 — DirectLine DL423 Sensor
	1BDescription
	2BFeatures
	Features
	 Direct 4-20 mA output eliminates need for dedicated analyzers or transmitters, simplifying installation, start-up, operation, and maintenance tasks. Installation costs are also reduced because standard cable can be used for additional cable distances.
	Description
	The Honeywell DirectLine architecture consists of an electronics module integral to the conductivity cell. This design eliminates the need and added cost of a separate analyzer or transmitter. 
	 Automatic upload of cell constant and cell calibration factor from cell EEPROM reduces set-up time.
	The electronics module is sealed in a plastic weatherproof, corrosion-resistant housing and is connected to the conductivity cell on one side and a 4 20 mA output cable on the other via waterproof connectors. This housing design allows this system to be used in harsh environments where moisture and dust is a problem. 
	 Integral electronics with local HMI simplifies installation and shortens calibration times.
	 Modular plug-in construction simplifies electrode replacements.
	Features Continued
	3BFeatures Continued
	Remote Mounting Applications
	 Local display and keypad facilitates quick set-up, calibration, and operational activities.
	For special mounting applications, a remote electronics module option is available. The remote electronics module is mounted on a 2-inch pipe, wall, or DIN rail. The remote sensor cable directly connects the electronics module to the sensor with a submersible connector. The remote sensor cable is available in 20-ft. and is integral with the conductivity cell.
	 ½” NPT conduit connection provides increased protection and noise immunity of output cable.
	 Plug-in modular design allows sensor to be safely removed and replaced without cycling power on the electronics module.
	 Electronics and sensor diagnostics reduces troubleshooting times.
	Operator Interface
	4BElectronics Module
	5BOperator Interface
	The DirectLine electronics module configuration, calibration, and maintenance functions are performed locally from three buttons and a 4-digit, 7-segment LCD display on the front side of the electronics module. The process variable, temperature (if available), and any error diagnostics are viewable from the local LCD display.
	 Trim value or 1-point solution calibration options accommodates individual calibration techniques and reduces calibration time.
	 Temperature Sensor calibration options for more accurate measurements.
	 Playing card-sized guide facilitates simple, correct, and consistent calibration and configuration.
	The following configuration functions are available.
	 PV Type (Conductivity, Resistivity, TDS, and Concentration)
	 Watertight sensor connection for reliability in submersion applications.
	 TDS Factor
	 Global approvals including:
	 Temperature Compensation Type
	 CE Mark for industrial applications
	 Output configuration
	 UL General Purpose
	 Noise suppression frequency selection
	 CSA General Purpose
	A playing card-sized guide comes with each DirectLine sensor to guide you through a configuration or calibration quickly.
	 IP66 Type 4x Enclosure
	 FM Class I, Div. 1 (I.S.)
	 FM Class I, Div. 2 (non-incendive field wiring)
	6BOnline Diagnostics
	Online Diagnostics
	The DirectLine sensor continuously performs self-diagnostics on both the electronics and sensor. These prioritized self-diagnostics help to minimize the time and expense of troubleshooting during start-ups, maintenance, and calibrations. If a problem arises with either the module electronics or the sensor, the software prioritizes the problem type and displays only the highest priority error diagnostic thus simplifying the troubleshooting process. Once the diagnostic is corrected, the error code disappears from the display.
	Electronics Module
	Integral Electronics/Sensor Design
	The DirectLine electronics module is loop-powered by 16-42 Vdc source and will modulate its supply current from 4-20 mA, depending upon the conductivity value sensed by the cell. The output cable connects to the electronics module by a waterproof connector. The DirectLine sensor’s output cable connector is a standard M12 type receptacle. The M12 receptacle easily connects to a cord-set with an M12 connector or an M12 field wiring connector and customer-supplied cable.
	If the electrode’s temperature or process variable value goes out of operation range, the output current is driven to approximately 21.8 mA to inform the host device of a problem. Once the problem is corrected, the output current is returned back to normal and the error code disappears. Error codes are also used to indicate calibration failures.
	The DL423 module quickly attaches to the cell and is easily locked-in-place for assured safety and reliability during operation. The cell can be removed from the module safely without disrupting power to the electronics.
	Conductivity Cells
	7BConductivity Cells
	For immersion or ball valve mountings, a remote cell design is required. The remote cell design employs a cable integral to the cell that is connected to the DirectLine Sensor Module.
	Honeywell's extensive lines of conductivity cells are compatible with the DL423 Sensor Module. These cells are ruggedly constructed for reliable, continuous measurement of electrolytic conductivity up to 140ºC and 250 psig.
	The conductivity cell bodies are constructed of polyethersulfone (PES) for excellent corrosion resistance in a wide range of applications. Cell constants are available for applications ranging from ultrapure water to acid/base concentrations.
	The DL4000 line of conductivity cells are used with the DL423. An integral or remote configuration is available, depending on the process installation.
	The integral conductivity cell design can be used for in-line and flow cell types of installations.
	DL4000 Conductivity Cells have an EEPROM with the cell constant and cell calibration factor programmed into it. These values are automatically uploaded into the DirectLine Sensor Module. This eliminates the need for the user to manually do this and reduces configuration errors.
	Specifications
	8BSpecifications
	Conductivity: 0 to 2000 (S/cm, 0 to 20.00 mS/cm, 0 to 1000 mS/cm
	Display Ranges
	Resistivity: 0 to 20.00 M(-cm
	Total Dissolved Solids (TDS): 0 to 2000 ppm,                      0 to 2000 ppb, 0 to 200ppt
	% Concentration: 0 to 20.00%
	–10 °C to +140 °C (14 °F to 284 °F)
	Displayed Temperature Range
	Conductivity/Resistivity: Greater of +/- 2 counts or +/- 0.5% of reading
	Display Accuracy
	Concentration: +/- 0.5% of reading
	Temperature: +/- 0.1°C from –10 to 99.9°C, +/- 1°C from 100 to 140 °C
	4 digits, floating decimal point
	Display Resolution
	–10 °C to +140 °C (14 °F to 284 °F)
	Process Temperature
	–20 °C to +85 °C (–4 °F to +185 °F)
	Electronics Module Ambient Temperature
	4-20 mA (2-wire loop powered)
	Output Type
	4-20 mA
	Output Calibration
	Automatic from EEPROM in Conductivity Cell
	Cell Constant and Cell Calibration Factor Input
	M12 Type
	Output (Loop) Cable Connection
	Tinned leads on cord set or customer supplied cable
	Output (Loop) User Termination
	Cable Lengths
	20 feet (cable integral to conductivity cell)20 feet or 50 feet
	Remote Sensor: Output:
	16-42 Vdc, 23mA maxMaximum load resistance:  250 ohms at 16 Vdc 600 ohms at 24 Vdc 1400 ohms at 42 Vdc
	Power
	LCD 4-digit, 7-segment
	Local Display and Buttons
	(S/cm, mS/cm, M(-cm, ppm TDS, ppb TDS, ppt TDS, %
	Engineering Units (Labels)
	Cal Trim Factor, 1 Point Cal Solution 
	Calibration Options
	Acid (Cation/Ammonia), Salt (Neutral Salts), NaCl, HCl, NaOH, H2SO4, and None (for USP24 Conformance)
	Solution Temperature Compensation
	Sensor and electronics
	Diagnostics
	Weatherproof, corrosion-resistant plastic housing
	Case
	CE Mark for Industrial ApplicationsUL – General Purpose for Process ControlCSA General Purpose for Process ControlFM Intrinsically Safe, Class I, Div. 1, Groups A, B, C, D and Class I, Zone 0, AEx ia IICFM Class I, Div. 2, Groups A, B, C, D and Class I, Zone 2, Groups IICEnclosure: Type 4x, IP66
	Approvals
	Pipe, Wall, or DIN Rail
	Remote Mounting
	H 123 mm (4.84”) x W 48 mm (1.89”) x D 46 mm (1.81”)
	Dimensions
	Approximately 142 g (5.0 oz.)
	Weight
	Dimensions
	9BDimensions
	Figure 2 — Dimensions                                                                        Figure 3 — Integral Mounting
	Mounting
	10BMounting
	Figure 4 — Remote Mounting
	Mounting
	11BMounting
	Figure 5 — Remote Mounting Hardware
	Model Selection Guide
	12BModel Selection Guide
	Warranty/Remedy
	13BWarranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.

	70-82-03-58
	0BOverview
	Overview
	The DL4000 conductivity cells are to be used with the DL423 DirectLine Conductivity module. The durable epoxy body construction provides for rugged and dependable conductivity sensor for light industrial applications.
	DL 4000 conductivity cells are available in three cell constant configurations. Available cell constants are 0.1, 1.0 and 10.0. The 0.1 and 1.0 constant cells feature graphite measuring electrodes. The 10.0 constant cell has a platinum measuring electrode. All conductivity cells have an integral 8550 Ohm temperature compensator for accurate temperature measurement.
	The conductivity cells can be mounted in-line, in a pipe tee or submersed. A simple ¾” NPT mounting gland fitting is supplied with every conductivity cell.
	1BFeatures
	Features 
	DL4000 Conductivity Cells
	 Rugged epoxy body construction is virtually unbreakable in most light industrial applications
	 In-line, pipe tee or submersion mounting for a variety of installation options
	DL423 DirectLine Module
	 Direct 4-20 mA output eliminates need for dedicated analyzers or transmitters, simplifying installation, start-up, operation, and maintenance tasks
	 Available cell constants: 0.1,1.0 and 10.0 for a wide measurement range 
	 Graphite (0.1 and 1.0 constant) and Platinum (10.0 constant) measuring electrodes for dependable and reliable measurement
	 Integral electronics with local HMI simplifies installation and shortens calibration times
	 ¾” NPT mounting gland provides for easy installation
	 Local display and keypad facilitates quick set-up, calibration, and operational activities
	 Integral, reliable 8550 Ohm temperature compensator ensures accurate temperature measurement
	 Trim value or 1-point solution calibration options accommodates individual calibration techniques and reduces calibration time
	 Integral 20’ cable for remote mounting to DL423 DirectLine Sensor Module 
	Specifications
	2BSpecifications
	DL4000 Conductivity Cell
	0.1, 1.0 and 10.0
	Cell Constants
	0.1 and 1.0 Constants:
	Wetted Materials
	Body: Epoxy
	Cell Electrode: Graphite
	1.0 Constant:
	Body: Epoxy
	    Cell Electrode: Platinum
	0 – 65° C (32 – 149° F)
	Temperature Rating
	4.8 bar (70 psig)
	Pressure Rating
	8550 Ohm thermistor
	Temperature Compensator
	Integral 20’ length
	Cable
	12 mm dia body (0.5”); 152.4 mm length (6.0”)
	Dimensions
	Size: ¾” NPT male thread
	Mounting Gland
	Body Material: Polypropylene
	o-ring: Buna N
	DirectLine® is a registered trademark of Honeywell.
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	0BOverview
	Overview
	The Honeywell Analytical Process Transmitter (APT) 4000 Series transmitter continuously measures conductivity, chemical concentration and salinity in industrial processes within the chemical, food and dairy, pulp and paper, refinery, metals, and other industries. 
	The APT4000’s NEMA 4X/IP65-rated enclosure is specifically designed to meet the measurement needs of Class I, Division 2 (non-incendive) and general-purpose areas. The transmitter can be used with Honeywell toroidal conductivity cells or electrically compatible sensors. The transmitter has a universal (20-253 V ac/dc, 45-65 Hz) power supply with one 4-20 mA output, two high/low alarm relays, a diagnostic relay, and a wash relay.
	1BDescription
	Description
	The Honeywell APT4000 series of transmitters offers the widest available selection of advanced features in a reliable and economical instrument.
	Visual feedback refers to pictograph type characters that appear on the display both to prompt and respond to operator and process changes. Pictograph type characters also appear during problem conditions to report diagnostics for easy troubleshooting. There is even a Sensoface pictograph that provides constant feedback to the operator on whether or not there is a problem with the cell. These easily learned and recognized symbols make the APT4000 an easy-to-use instrument in any language.
	Reliability First
	The advanced features of the APT4000 transmitter guarantee complete reliability. The APT4000 continuously monitors sensor and transmitter electronics and immediately displays diagnostic information at the onset of a problem. If an error or diagnostic is found, the transmitter will indicate the appropriate error code or pictograph (see Figure 2), blink a red LED and adjust the error current to 22 mA if desired. A manual loop-back check is available to test the integrity of the 4-20 mA output. 
	2BFoolproof Calibrations
	Foolproof Calibrations
	Each Honeywell conductivity cell has unique measuring characteristics when shipped from the factory. It is possible that these characteristics will vary slightly depending upon the installation as well. For optimum accuracy, a single-point calibration in a known conductivity solution should be performed when a new cell is installed. Further calibration adjustments are also available for enhanced accuracy in special applications.
	Quick Problem Assessment 
	The APT4000 has a large front display for quick recognition of process parameters and diagnostics even at a distance. Only the APT4000 employs visual feedback to quicken setup and maintenance times and to minimize errors made during calibrations. 
	Fully Certified 
	Works with a Variety of Cells
	The area certification for the ATP4000 TC is FM Class I, Div. 2, Groups A-D (non-incendive). In addition, each transmitter comes standard with CE.
	The inputs to the APT4000 Series include the Honeywell 5000TC toroidal conductivity cells, which feature a 1000 ohm Platinum RTD. In addition, a wide variety of other manufacturers’ toroidal conductivity cells are compatible.
	Figure 2 — APT4000 TC Display Features
	3BFeatures
	4BApplications
	Applications
	Features
	The APT4000 TC transmitter is designed to meet the measurement needs of a number of industries, including:
	 Large display with easy-to-read 0.75 inch measured value 
	 Simple operator interface with basic pictographs
	 Chemical
	 Continuous diagnostics for monitoring calibration, cell health, and transmitter self-test
	 Food and Dairy
	 Pulp and Paper
	 Manual loopback check for integrity of 4-20 mA output
	 Refinery
	 Metals
	 Application in Class I, Division 2 or General Purpose areas
	 Wall, pipe or panel mounting
	 Easy installation with pre-assembled empty enclosure and plug-in terminals
	 Optical alarm signaling by blinking red LED
	 Integrated current source for simple checking of peripheral devices
	 Quick Response Time (less than five seconds per step change)
	 NEMA 4X, IP65 plastic enclosure
	 Dedicated high/low alarm relay
	Specifications
	5BSpecifications
	Conductivity Input
	00.00 to 99.99 mS/cm, 000.0 to 999.9 mS/cm, 0000 to 1999 mS/cm
	Conductivity Range
	Concentration Range
	H2SO4 0-25 % by wt (–17 (C) 0-35 % by wt (110 (C)H2SO4 95-99 % by wt (–10 (C) 95-99 % by wt (110 (C) HNO3 0-28 % by wt (–20 (C) 0-28 % by wt (50 (C)
	0.0 % to 45.0 % (0 (C to 35 (C)
	Salinity Range
	(1% of measured value) ( (0.02 mS/cm) ( (1 of least significant digit)
	Accuracy
	Less than 5 seconds
	Step Change Response Time
	Diagnostics
	Polarization detection and monitoring of cable capacitance (can be switched off)
	Sensocheck
	- Entry of cell calibration factor with display of conductivity and temperature- Temperature probe adjustment
	Sensor Standarization
	- Provides information on the electrode state via Sensocheck- Monitors asymmetry potential, slope, and response time during calibration
	Sensoface
	Temperature Input
	Range
	Pt100/1000 ( RTD, 100 K ( Thermistor: 0.1 (C or 1 (F
	Resolution
	Accuracy
	Pt1000 ( RTD:  ± 0.5 (CPt100 ( RTD:  ± 1 (C100K ( Thermistor: ± 0.5 (C below 100 (C; less than 1 (C above 100 (C
	Automatic Compensation using Pt 100 (/1000 ( RTD or 100 K (Thermistor, or manual adjust
	Temperature Compensation
	LCD display 76 mm x 48 mm (3” x 1-7/8”) dimensions, 7-segment
	Display
	Cond Value: character height 17 mm (0.66") , meas. symbol 10 mm (0.4")Temperature: character height 10 mm (0.4"), meas. symbol 7 mm (0.33")Sensoface with three states, 5 status bars, 16 pictographs / symbols, Red Alarm LED
	Security protection with four-digit mode codes to access calibration and configuration options
	Calibration
	Calibration by Cell Factor:  0.100 to 19.99Calibration by Transfer Ratio: 1.00 to 99.99Zero Point Air Calibration:  ( 0.5 mS/cm offset (low conductivity measurements)Calibration by Standardizing Solution
	Sensor Standardization Options
	Resistance measurement by use of fixed resistor temporarily inserted through the sensor bore.
	Test Mode
	Area Certifications / Compliances
	FM Class I, Div. 2, Groups A-D
	Approvals
	Parameters and calibration data > 10 years (EEPROM)
	Data Retention
	To EN 50 081-1 and EN 50 081-2 
	RFI Suppression /Immunity to ESD 
	Operation/Environmental temperature: (T4) –20 (C to +55 (C (–4 (F to +131 (F)     (T6) –20 (C to +40 (C (–4 (F to +104 (F) 
	Ambient Conditions
	Transport and Storage temperature:  –20 (C to +70 (C (–4 (F to +158 (F)
	Supply/Output
	0 mA or 4 mA to 20 mA current loop, 10 V floating
	Output Current
	20 V to 253 V ac/dc, 45 Hz to 65 Hz, 2 VA / 1.5 W
	Supply Voltage
	22 mA for error messages
	Overrange
	< 0.3 % of current value +0.05 mA
	Current Error
	3.80 mA to 22.0 mA
	Current Source
	Linear or Logarithmic
	Output Characteristic
	LIN: 5 % of the selected rangeLOG: 1 decade
	Minimum Span
	Alarms/Relays
	Alarm minimum: SPST N/O (Hysteresis 0.2 % of measured range)Alarm maximum: SPST N/O (Hysteresis 0.2 % of measured range)Diagnostic contact: SPST N/CWash contact: SPST N/O
	Contacts
	AC: < 250 V / < 3A / < 750 VADC: < 30 V/ < 3A / < 90 W
	Maximal Current/Voltage
	Physical
	Plastic enclosure made of PBT (polybutylene terephthalate) bluish-gray RAL 7031
	Enclosure
	Wall, Pipe, or Panel Mount 
	Mounting
	Height: 144 mm (5.67")Width: 144 mm (5.67")Depth: 105 mm (4.13")
	Dimensions
	NEMA 4X, IP65
	Protection
	3 breakthroughs for Pg 13.52 breakthroughs for NPT 1/2” or Rigid metallic conduit
	Cable glands
	Approximately 1 kg (2.2 lb.)
	Weight
	Figure 3 — APT4000TC Terminal Assignments
	Model Selection Guide
	6BModel Selection Guide
	Reference 51-52-16-73
	NOTE: Mounting kit not included with APT4000.
	Figure 4 — Dimension Drawing for APT4000 and P/N 51205990-001 panel mounting kit
	Figure 5 — Dimension Drawing for APT4000 with Wall or Pipe Mounting
	7BWarranty/Remedy
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.


	Dissolved Oxygen
	70-82-03-48
	Overview
	The DirectLine® DL424/425 Sensor Modules are part of a family of products developed by Honeywell as part of a new generation of analytical instruments. The unique architecture of the DirectLine module combines the latest in microelectronics technology with the proven performance of Honeywell’s DL5000 dissolved oxygen equilibrium probe to provide unequaled savings during installation, start-up, operation, and maintenance. 
	The DirectLine electronics module can be mounted integrally or remotely on the DL5000 probe. It provides a 4-20 mA dc output proportional to dissolved oxygen. The output of the DirectLine sensor connects directly to any host monitor or control device that accepts standard 4-20 mA inputs and provides external loop power including: 
	 Honeywell UDC3300 1/4-DIN Controller 
	 UMC800 Controller
	 PLCs with analog inputs
	 DCS systems
	 A host of other recorder/controller products
	Description
	The Honeywell DirectLine architecture consists of an electronics module integral to a sensor or probe. This design eliminates the need and added cost of a separate analyzer or transmitter. 
	The electronics module is sealed in a plastic weatherproof, corrosion-resistant housing and is connected to the DL5000 dissolved oxygen probe on one side and a 4 - 20 mA output cable on the other via waterproof connectors. This housing design allows this system to be used in harsh environments where moisture and dust is a problem. 
	Figure 1 — DirectLine DL424/425 Sensor Module
	For submersion or special mounting applications, a remote mounting option is available which connects the electronics module to the DO probe via a cable. The module can be mounted on a 2-inch pipe, wall or DIN rail.
	Features
	 Direct 4-20 mA output eliminates need for dedicated analyzers or transmitters, simplifying installation, start-up, operation, and maintenance tasks. Installation costs are also reduced since standard cable can be used for additional cable distances. 
	 Integral electronics with local HMI simplifies installation and shortens calibration times. 
	 Plug-in modular design allows probe to be safely removed and replaced without cycling power on the electronics module. 
	 ½” NPT conduit connection provides increased protection and noise immunity of output cable.
	 Local display and keypad facilitates quick set-up, calibration, and operational activities. 
	 Electronics and probe diagnostics reduces troubleshooting times.
	 Air and sample calibration options accommodate individual calibration techniques and reduces calibration time.
	 Playing card-sized guide facilitates simple, correct, and consistent calibration and configuration.
	 Watertight sensor connection for reliability in submersion applications.
	 Global approvals including:
	 UL General Purpose
	 CSA General Purpose
	 IP66 Enclosure
	 NEMA4X Enclosure
	 CE
	 FM Class I, Div 1
	 FM Class I, Div 2 (non-incendive field wiring)
	Electronics Module
	Integral Electronics/Sensor Design
	The DirectLine electronics module is loop-powered by 16-42 Vdc source and will modulate its supply current from 4-20 mA, depending upon the DO value sensed by the DL5000 probe. 
	The output cable connects to the electronics module by a waterproof connector. The DirectLine sensor’s output cable connector is a standard M12 type receptacle. 
	The M12 receptacle easily connects to a cord-set with an M12 connector or an M12 field wiring connector and customer-supplied cable.
	The DL424/425 module quickly attaches to the probe and is easily locked-in-place for assured safety and reliability during operation. The probe can be removed from the module safely without disrupting power to the electronics.
	Submersion Applications
	For submersion or special wiring applications, a remote electronics module option is available. The remote electronics module can be mounted on a 2-inch pipe, wall, or DIN rail. The remote probe cable is supplied with the DL5000 probe. It directly connects the electronics module to the probe with a submersible connector. 
	Operator Interface
	The DirectLine electronics module configuration, calibration, and maintenance functions are performed locally from three buttons and a 4-digit, 7-segment LCD display on the front side of the electronics module. The process variable, temperature (if available), and any error diagnostics are viewable from the local LCD display.
	The following configuration functions are available.
	 New Probe Reset 
	 Air Calibration
	 Sample Calibration
	 Atmospheric pressure Compensation
	 Salinity Compensation (ppm only) 
	 Probe Bias Voltage
	 Output configuration
	 Noise suppression frequency selection
	A playing card-sized guide comes with each DirectLine sensor to guide you through a configuration or calibration quickly.
	Online Diagnostics
	The DirectLine sensor continuously performs self-diagnostics on both the electronics and sensor. These prioritized self-diagnostics help to minimize the time and expense of troubleshooting during start-ups, maintenance, and calibrations. If a problem arises with either the module electronics or the sensor, the software prioritizes the problem type and displays only the highest priority error diagnostic thus simplifying the troubleshooting process. Once the diagnostic is corrected, the error code disappears from the display.
	If the electrode’s temperature or process variable value goes out of operation range, the output current is driven to approximately 21.8 mA to inform the host device of a problem. Once the problem is corrected, the output current is returned back to normal and the error code disappears. Error codes are also used to indicate calibration failures.
	Specifications
	DL5000 DO Probes
	DL5000 dissolved oxygen probes are based on a unique equilibrium probe technology which results in a probe which is:
	 Unaffected by fouling or changes in sample flow
	 Requires no periodic replacement of anode or electrolyte
	 Features a heavy membrane which eliminates replacement requirements
	 Available in PVC and stainless steel housings; ppm or ppb configuration; integral and remote mountings
	The DL5000:
	 can be mounted using immersion, insertion or flow-through mountings
	 measures and displays temperature as well as dissolved oxygen concentration
	Displayed Process Variable
	DL424:  0-20 ppm  dissolved oxygen in 1 ppm increments; 
	DL425:  0-200 ppb dissolved oxygen in 1 and 10 ppb increments
	Displayed Temperature Range
	2.0 to 60.0 ºC (35.6 to 140ºF)
	Operating Temperature
	 –20 °C to +60 °C (-4 °F to +140 °F)
	Storage Temperature
	–20 °C to +70 °C (-4 °F to +158 °F)
	DL424/425 Output Accuracy with DL5000 Probe
	ppm:  +/- 0.2ppm after stabilization
	ppb:  +/-2ppb or 5% of reading after stabilization, whichever is greater
	DL424/425 with DL5000 Probe Measurement Response
	90% of value in 1 minute (after probe warm-up)
	Display Resolution
	DL424:  0.01 ppm
	DL425:  0.1 ppb in the 0-20 ppb range; 1 ppb in the 0-200 ppb range
	Output Type
	4-20 mA (2-wire loop powered)
	Output Calibration
	4-20 mA
	Power
	16-42 VdcMaximum Load Resistance:  250 ohms at 16 Vdc     600 ohms at 24 Vdc     1400 ohms at 42 Vdc
	Calibration Options 
	Air ; Sample Cal
	Diagnostics
	Sensor and electronics
	Physical Properties
	Case
	Weatherproof, corrosion-resistant plastic housing 
	Local Display and Buttons
	LCD 4-digit, 7-segment
	Output Cable Type
	Shielded twisted pair
	Output Cable Connection:
	M12 type
	User Termination
	Tinned leads on cord set or customer supplied cable
	Remote Mounting
	Pipe, Wall, or DIN Rail
	Dimensions
	H 123 mm (4.84”) x W 48 mm (1.89”) x D 46 mm (1.81”)
	Weight
	Approximately 142 g (5.0 oz.)
	Approvals
	UL – General PurposeCSA – General PurposeEnclosure: Type 4x, IP66
	FM intrinsically safe, Class I, Div. 1, Groups A, B, C, D and Class I, Zone 0, A Ex ia IIC
	FM Class I, Div. 2, Groups A, B, C, D and Class I, Zone 2, Groups IIC
	Dimensions
	Figure 2 — Dimensions
	Integral Mounting
	Figure 3 — Integral Mounting of Electronics Module with DL5000 DO Probe
	Remote Mounting
	Figure 4 — Remote Mounting of DL424/425 Sensor Module with DL5000 Dissolved Oxygen Probe
	Remote Mounting Hardware
	Figure 5 — Remote Mounting Hardware
	Model Selection Guide
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship. Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	DirectLine® is a registered trademark of Honeywell.
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	70-82-03-45.pdf
	Overview
	The Honeywell Analytical Process Analyzer (APT) 4000 Series2 continuously measures conductivity, resistivity and salinity in industrial processes within the power, chemical, pharmaceutical, pulp and paper, and water quality industries.
	The APT4000’s NEMA 4X/IP65-rated enclosure is specifically designed to meet the measurement needs of Class I, Division 2 (non-incendive) and general-purpose areas. The analyzer can be used with Honeywell conductivity cells or electrically compatible sensors. The analyzer has a universal (20-253 V ac/dc, 45-65 Hz) power supply with one 4-20 mA output, two high/low alarm relays, a diagnostic relay, and a wash relay.
	Software (USP24) can be used on-line for monitoring the conductivity of purified water or water-for-injection in the pharmaceutical industry.
	Description
	The Honeywell APT4000 series of analyzers offer the widest available selection of advanced features in a reliable and economical instrument.
	Reliability First
	The advanced features of the APT4000 analyzer guarantee complete reliability. The APT4000 continuously monitors sensor and analyzer electronics and immediately displays diagnostic information at the onset of a problem. If an error or diagnostic is found, the analyzer will indicate the appropriate error code or pictograph (see Figure 2), blink a red LED and adjust the error current to 22 mA if desired. A manual loop-back check is available to test the integrity of the 4-20 mA output.
	Quick Problem Assessment
	The APT4000 has a large front display for quick recognition of process parameters and diagnostics even at a distance. Only the APT4000 employs visual feedback to quicken setup and maintenance times and to minimize errors made during calibrations. Visual feedback refers to pictograph type characters that appear on the display to both prompt and respond to operator and process changes.
	Pictograph type characters also appear during problem conditions to report diagnostics for easy troubleshooting. There is even a Sensoface® pictograph that provides constant feedback to the operator on whether or not there is a problem with the cell. These easily learned and recognized symbols make the APT4000 an easy-to use instrument in any language.
	Foolproof Calibrations
	Each Honeywell conductivity cell comes supplied with one of four sensor factors (0.01, 0.1, 1.0, and 10). The lower cell constants are used for low conductivity water or resistivity measurements, while the higher ones are used for higher conductivity water or salinity measurements. Calibration of the cells is easy by either utilizing a factory-determined calibration factor or performing a simple one-point calibration.
	Works with a Variety of Cells
	Inputs to the APT4000 Series include all Honeywell conductivity cell types with appropriate temperature compensator and cell constant. These include the 4973 pure water cells, 4974 sanitary cells, 4905 general purpose cells, and the 4909 insertion/removal cells. In addition, a wide variety of other manufacturers’ conductivity cells are compatible.
	Fully Certified
	Area certification for the ATP4000 is FM Class I, Div. 2, Groups A-D (nonincendive). Each analyzer comes standard with CE.
	Features
	 Large display with easy-to-read 0.75 inch measured value
	 Simple operator interface with basic pictographs
	 Application in Class I, Division 2 or General Purpose areas
	 Continuous diagnostics for monitoring calibration, cell health, and analyzer self-test
	 Manual loopback check for integrity of 4-20 mA output
	 USP 24 Software with USP control limit capabilities.
	 NEMA 4X, IP65 plastic enclosure
	 Remote “hold last measured value capability.
	 2nd Parameter Set programmable for alternative applications.
	 Wall, pipe or panel mounting
	 Easy installation with preassembled empty enclosure and plug-in terminals
	 Optical alarm with relay contact
	 Quick Response Time (less than five seconds per step change)
	 Dedicated high/low alarm relay
	 2 Current Outputs available with the 2nd one assigned to temperature.
	 Sensocheck monitors condition of the Conductivity Cell
	 PID (Pulse length and Pulse frequency) software installed.
	Applications
	The APT4000CC Analyzer is designed to meet the measurement needs of a number of industries, including:
	 Pharmaceutical
	 Water Quality
	 Metals
	 Power
	 Chemical
	 Pulp and Paper
	Specifications
	Conductivity Input (Refer to Figure 3)
	Display Range
	(0.2 μS/cm * Cell Constant) to (1000 mS/cm * Cell Constant)
	Accuracy
	Less than 1% of Measured Value or ± (0.4 μS/cm * Cell Constant), whichever is greater
	Step Change Response Time
	Less than 5 seconds
	Process Variable/Range
	0.000 to 9.999 μS/cm, 00.00 to 99.99 μS/cm, 000.0 to 999.9 μS/cm, 0000 to 9999 μS/cm
	0.000 to 9.999 mS/cm, 00.00 to 99.99 mS/cm, 000.0 to 999.9 mS/cm
	0.000 to 9.999 MΩ-cm, 00.00 to 99.99 MΩ-cm, 000.0 to 999.9 MΩ-cm
	Salinity
	0.0 % to 45.0 % (0 °C to 35 °C)
	Diagnostics
	Sensocheck
	Polarization detection and monitoring of cable capacitance (can be switched off)
	Sensor Standarization
	- Entry of cell calibration factor with display of conductivity and temperature
	- Temperature probe adjustment
	Sensoface
	- Provides information on the electrode state via Sensocheck
	USP24 Software
	Software for on-line water conductivity monitoring in the pharmaceutical industry
	Temperature Input
	Range
	8550 Ω Thermistor:           –10.0 °C to +130.0 °C (–14 °F to +266 °F)
	Pt100/1000 Ω RTD:          –20.0 °C to +150.0 °C (+4 °F to +302 °F)
	Resolution
	0.1 °C or 1 °F
	Accuracy
	< 0.5 K
	Temperature Compensation
	Automatic Compensation using Pt 100 Ω or 1000 Ω RTD, 8550 ΩThermistor, or manual adjust
	Display
	LCD display 76 mm x 48 mm dimensions (3” x 1 7/8”), 7-segment
	Cond Value: character height 17 mm (.66") , meas. symbol 10 mm (.4")
	Temperature: character height 10 mm (.4"), meas. symbol 7 mm (.33")
	Sensoface with three states, 5 status bars, 16 pictographs / symbols, Red Alarm LED
	Security protection with four-digit mode codes to access calibration and configuration options
	Supply/Output
	Output Current
	0 mA or 4 mA to 20 mA current loop, 10 V floating
	Output #1 for Process Variable, Output #2 for Temperature
	Supply Voltage
	20 V to 253 V ac/dc, 45 Hz to 65 Hz, 2 VA / 1.5 W
	Overrange
	22 mA for error messages
	Current Error
	< 0.3 % of current value +0.05 mA
	Current Source
	3.80 mA to 22.0 mA
	Output Characteristic
	Linear or Logarithmic
	Minimum Span
	LIN: 5% of the selected range.     LOG: 1 decade
	PID Function
	Relay assignable for PID Control Pulse Length / Pulse Frequency.
	Alarms/Relays
	Contacts
	Alarm minimum contact: SPST N/O (Hysteresis 0.2% of measured range)
	Alarm maximum contact: SPST N/O (Hysteresis 0.2% of measured range)
	Diagnostic contact: SPST N/C
	Wash contact: SPST N/O
	Maximal Current/Voltage
	AC: < 250 V / < 3A / < 750 VA
	DC: < 30 V/ < 3A / < 90 W
	Physical
	Enclosure
	Plastic enclosure made of PBT (polybutylene terephthalate) bluish-gray RAL 7031
	Mounting
	Wall, Pipe, or Panel Mount
	Dimensions
	Height: 144 mm (5.67")
	Width: 144 mm (5.67")
	Depth: 105 mm (4.13")
	Protection
	NEMA 4X, IP65
	Cable glands
	3 breakthroughs for PG 13.5
	2 breakthroughs for NPT 1/2” or Rigid metallic conduit
	Weight
	Approximately 1 kg (2.2 lb.)
	Area Certifications / Compliances
	Area Certification
	Zone 2 (USA)
	FM: NI, Class I, Division 2, Groups A-D, T4
	Data Retention
	Parameters and calibration data > 10 years (EEPROM)
	RFI Suppression /
	Immunity to ESD
	To EN 50 081-1 and EN 50 081-2
	Ambient Conditions
	Operation/Environmental temperature: (T4) –20 °C to +55 °C (–4 °F to +131 °F)                                                               (T6) –20 °C to +40 °C (–4 °F to +104 °F)
	Transport and Storage temperature:      –20 °C to +70 °C (–4 °F to +158 °F)
	Model Selection Guide
	Reference 51-52-16-73
	Warranty/Remedy
	Honeywell warrants goods of its manufacture as being free of defective materials and faulty workmanship.  Contact your local sales office for warranty information. If warranted goods are returned to Honeywell during the period of coverage, Honeywell will repair or replace without charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all other warranties, expressed or implied, including those of merchantability and fitness for a particular purpose. Specifications may change without notice. The information we supply is believed to be accurate and reliable as of this printing. However, we assume no responsibility for its use.
	While we provide application assistance personally, through our literature and the Honeywell web site, it is up to the customer to determine the suitability of the product in the application.
	Sensoface® is a registered trademark of Knick GmbH & Co. KG, Germany
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