=ECL1 - =
OB GG \WVWvWVv 3

HARTP? Installation and Operating
Manual for Eclipse® Model 706
for use in the Hygienic Industries

Software Version 1.x

High Performance,
4th Generation
Guided Wave Radar
Level Transmitter

eeeeeeeee

ASME BPE

[,I MAGNETROL AMETEK

LEVEL MEASUREMENT
SOLUTIONS



Read this Manual Before Installing

This manual provides information on the Eclipse® Model
706 Transmitter for use in the Hygienic Industries. It is
important that all instructions are read carefully and fol-
lowed in sequence. The QuickStart Installation instruc-
tions are a brief guide to the sequence of steps for
experienced technicians to follow when installing the
equipment. Detailed instructions are included in the
Complete Installation section of this manual.

Conventions Used in this Manual

Certain conventions are used in this manual to convey
specific types of information. General technical mater-
ial, support data, and safety information are presented
in narrative form. The following styles are used for
notes, cautions, and warnings.

NOTES

Notes contain information that augments or clarifies
an operating step. Notes do not normally contain
actions. They follow the procedural steps to which
they refer.

Cautions

Cautions alert the technician to special conditions
that could injure personnel, damage equipment, or
reduce a component’s mechanical integrity.
Cautions are also used to alert the technician to
unsafe practices or the need for special protective
equipment or specific materials. In this manual, a
caution box indicates a potentially hazardous situa-
tion which, if not avoided, may result in minor or
moderate injury.

WARNINGS

Warnings identify potentially dangerous situations
or serious hazards. In this manual, a warning indi-
cates an imminently hazardous situation which, if
not avoided, could result in serious injury or death.

Safety Messages

The Eclipse system is designed for use in Category I,
Pollution Degree 2 installations. Follow all standard
industry procedures for servicing electrical and com-
puter equipment when working with or around high
voltage. Always shut off the power supply before
touching any components. Although high voltage is
not present in this system, it may be present in other
systems.

Electrical components are sensitive to electrostatic
discharge. To prevent equipment damage, observe
safety procedures when working with electrostatic
sensitive components.

This device complies with Part 15 of the FCC rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and
(2) This device must accept any interference received,
including interference that may cause undesired
operation.

WARNING! Explosion hazard. Do not connect or dis-
connect designs rated Explosion proof or Non-incen-
dive unless power has been switched off and/or the
area is known to be non-hazardous.

Low Voltage Directive

For use in Installations Category I, Pollution Degree 2.
If equipment is used in a manner not specified by the
manufacturer, protection provided by equipment may
be impaired.

Warranty

All AMETEK Level Measurement Solutions (LMS)
electronic level and flow controls are warranted free of
defects in materials or workmanship for eighteen
months from the date of original factory shipment. If
returned within the warranty period; and, upon factory
inspection of the control, the cause of the claim is
determined to be covered under the warranty; then,
AMETEK LMS will repair or replace the control at no
cost to the purchaser (or owner) other than
transportation.

AMETEK LMS shall not be liable for misapplication,
labor claims, direct or consequential damage or
expense arising from the installation or use of equip-
ment. There are no other warranties expressed or
implied, except special written warranties covering
some AMETEK LMS products.

Quality Assurance

The quality assurance system in place at AMETEK
LMS guarantees the highest level of quality
throughout the company. AMETEK LMS is committed
to providing full customer satisfaction both in quality
products and quality service.

The AMETEK LMS quality assurance system is regis-
tered to ISO 9001 affirming its commitment to known
international quality standards providing the strongest
assurance of product/service quality available.

Copyright © 2025 AMETEK Magnetrol USA, LLC.
All rights reserved.

Performance specifications are effective with date of
issue and are subject to change without notice.
AMETEK LMS reserves the right to make changes to
the product described in this manual at any time without
notice. AMETEK LMS makes no warranty with respect
to the accuracy of the information in this manual.
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1.0 QuickStart Installation

The QuickStart Installation procedures provide an
overview of the key steps required for mounting, wiring,
and configuring the Eclipse Model 706 Guided Wave
Radar level transmitter. These procedures are intended
for more experienced installers of Eclipse transmitters
(or other electronic level measurement instruments).

Section 2.0, Complete Installation, offers more detailed
installation instructions for the first time user.
1.1 Getting Started

Have the proper equipment, tools, and information
available before beginning the QuickStart Installation
procedures.

1.1.1 Equipment and Tools

Proper tools to fit the hygienic process connection:
o 1%" (47 mm) wrench
o 1%" (38 mm) wrench
o A torque wrench is highly desirable.

Flat-blade screwdriver

Digital multimeter or digital volt/ammeter

24 VDC power supply, 23 mA minimum

57-643 Eclipse Model 706 Guided Wave Radar Transmitter for use in the Hygienic Industries



1.1.2 Configuration Information

To utilize the QuickStart menu available on the Eclipse
Model 706, some key information is required for configu-
ration.

Gather the information and complete the following operat-
ing parameters table before beginning configuration.

NOTE: These configuration steps are not necessary if the transmitter
was pre-configured prior to shipment.

Display Description Setting
Level Units What units of measurement will be used?
(inches, millimeters, centimeters, feet
or meters)
Probe Model Set to 7yH for the Hygienic Probe 7yH
Probe Mount Set to "Hygienic" when using o
Tri-Clamp mounting Hygienic
Probe Length What probe length is listed on the
probe model information? (last three
digits of the probe model number)
Level Offset The desired level reading when the
liquid is at the tip of the probe. (Refer
to Section 4.5 for more information.)
Dielectric Range What is the dielectric constant range
of the process medium? (Typical hygienic
applications are high dielectric;
Set to "Above 10".) Above 10
4.0 mA What is the 0% reference point for the
Set Point (LRV) 4.0 mA value?
20.0 mA What is the 100% reference point for

Set Point (LRV) the 20.0 mA value?
(Ensure that this value is outside of the
Blocking Distance.)

Failure Alarm What output current is desired when
a Diagnostic Indicator is present?
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1.2 QuickStart Mounting

Ensure that the configuration style and process connec-
tion size/type of the Eclipse transmitter and probe
matches the requirements of the installation before con-
tinuing with the QuickStart installation.

For optimal performance (and direct correlation to the
Calibration Certificate included with all units), confirm
the model and serial numbers shown on the nameplates
of the Eclipse probe and transmitter are identical.

To avoid moisture ingress in the housing, covers should be fully
tightened at all times. For same reason, conduit entries should
be properly sealed.

1.2.1 Probe

1. Carefully place the probe into the vessel. Align the probe
as necessary on the vessel.

2. Tighten the Tri-Clamp (or other similar) process connec-
tion.
NOTES: Leave the plastic protective cap in place on the probe until you
are ready to install the transmitter. Do not use sealing com-

pound or TFE tape on probe connection to transmitter as this
connection is sealed with an o-ring.

1.2.2 Transmitter

3. Remove the protective plastic cap from the top of the
probe and store for future use. Make sure the top probe
connector (male connection) is clean and dry. Clean with
isopropyl alcohol and cotton swabs if necessary.

4. Carefully place the transmitter onto the probe. Align the
universal connection at the base of the transmitter hous-
ing with the top of the probe. Only hand-tighten the con-
nection at this point in time.

5. Rotate the transmitter so that it is in the most convenient
position for wiring, configuring and viewing.

6. Using a 1%" (38 mm) wrench, tighten the universal con-
nection on the transmitter % to % turn beyond hand-tight.
As this is a critical connection, a torque wrench is highly
recommended to obtain 45 ft-lbs (60 Nm).

DO NOT LEAVE HAND-TIGHT.

NOTE: If available, install optional adapter (for use with Model 705
probes). As this is a critical connection, a torque wrench is
highly recommended to obtain 45 ft-Ibs (60 Nm).
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1.3 QuickStart Wiring

WARNING! Possible explosion hazard. Do not connect or discon-
nect equipment unless power has been switched off and
the area is known to be non-hazardous.

NOTE: Ensure that the electrical wiring to the Eclipse Model 706 trans-
mitter is complete and in compliance with all local regulations
and codes.

1. Remove the cover of the Model 706 transmitter.
Eclipse® Model 706 o ) .
Level 2. Attach a conduit fitting and mount the conduit plug in

58 7 . the spare opening. Pull the power supply wire through
' . the conduit fitting.

3. If present, connect cable shield to an earth ground at the
power supply.

4. Connect an earth ground to the nearest green ground
screw. (Not shown in illustration.)

5. Connect the positive supply wire to the (+) terminal and
the negative supply wire to the (-) terminal.

Up Down Back Enter

6. Replace and tighten the cover.

1.4 QuickStart Configuration

If requested, the Eclipse Model 706 transmitter is
shipped fully pre-configured for the application and can
be installed immediately. Otherwise it is shipped config-
ured with default values from the factory and can be
easily reconfigured in the shop.

The minimum configuration instructions required for

using the QuickStart menu follow. Use the information
Prope Mount \% nerer from the operating parameters table in Section 1.1.2
before proceeding with the configuration.

20 MA ———b o [
(100% Point)

The QuickStart menu offers a very simple two screen
overview showing the basic parameters required for
typical operation.

Probe Model
/' Probe Length

Dielectric
of Medium

1. Apply power to the transmitter.
The graphic LCD display can be programmed to change
every 2 seconds to show pertinent Measured Values on
the Home Screen. For example: Level, %Output, and

Loop current can all be displayed on a rotating screen.

4 mA Level
(0%-point)

Level Offset

NOTE: A small transition zone (0-12")
(0-300 mm) may exist at the top
and bottom of the probe.

The LCD can also be programmed to always show just
one of the Measured Variables at all times. For example:
Level can be the only value displayed on the screen.

2. Remove the transmitter cover.
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STEP 4

Eclipse® Model 706
Level
58.7 in

Up Down Back Enter

MAIN MENU
DEVICE SETUP
DIAGNOSTICS
MEASURED VALUES

Hold down Enter key &
for help

BASIC CONFIG
Measurement Type
Level Units

05 Adapter
Probe Model
Probe Mount

3. The push buttons offer multiple forms of functionality for

menu navigation and data entry. (See Section 2.6 for
complete explanation).

4* UP moves up through the menu or increases a dis-
played value.

<& DOWN moves down through the menu or decreases
a displayed value.

& BACK exits a branch of the menu or exits without
accepting entered value.

= ENTER enters a branch of the menu or accepts a
displayed entry.

NOTE: Holding down ENTER when any menu or parameter is high-

lighted will show help text in reference to that item.

The default User Password = 0. (If a password is
requested, enter it at that time.)

The following configuration entries are the minimum
required for a QuickStart configuration. Refer to figures
at left.

. Press any key at the Home Screen to access the Main

Menu.

. Press = ENTER with the DEVICE SETUP menu item

highlighted.

. Press = ENTER with the QUICKSTART menu item high-

lighted.

The QuickStart shows the basic parameters, with the
present value of the highlighted parameter shown at the
bottom of the screen.

One can now quickly and easily scroll through the
QuickStart configuration items, changing those parame-
ters as required:

e Scroll to the parameter to be changed.
e Press = ENTER at the highlighted parameter.
* Scroll to the desired option, then press => ENTER.

e Scroll to next parameter or press <= BACK when
finished to exit the QuickStart menu.

Section 1.1.2 lists and describes the nine parameters in
the QuickStart menu.

. After making all of the necessary changes in the

QuickStart menu, press the BACK button three times to
return to the Home Screen.

. The QuickStart configuration is complete. If properly

configured, the Model 706 transmitter is measuring level
and is ready for service.
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1.4.1 QuickStart Menu Options

Level Units Select the Units of measurement for the level readout:

¢ Inches e Feet e Millimeters e Centimeters e Meters
Adapter YES — Model 705 probe models appear

NO — Model 706 probe models appear
Probe Model Select the Probe Model to be used with Model 706:

® 7YH Single Hygienic

Probe Mount

Select the type of Probe Mounting to the vessel:
(NOTE: All Probe Mount options may not be available depending on the firmware version).
e Hygienic

Probe Length

Enter the exact Probe Length as printed on the probe nameplate. Probe Length is shown
as the last three digits of the Probe Model number. Range is 12 inches to 20 feet (30 cm to
6 meters).

Level Offset

Enter the desired level reading when the liquid is at the end of the probe. Refer to Section
4.5 for further information. (With default Level Offset = 0, all measurements are referenced
from the bottom of the probe.)

Dielectric Range

Enter the Dielectric Range for the material to be measured.

Below 1.7 (Light Hydrocarbons like Propane and Butane)

1.7 to 3.0 (Most typical hydrocarbons)

3.0 to 10 (Varying dielectric, for example: mixing tanks)

Above 10 (Water-based media — typical for hygienic applications)

4mA Set Point | Enter the level value (0%-point) for the 4 mA point. Lower Range Value (LRV).
(LRV) Refer to Section 1.4.1.1.
2 | 20mASetPoint | Enter the level value (100%-point) for the 20 mA point. Upper Range Value (URV).
O | (URV) Refer to Section 1.4.1.1.
= g
& | Failure Alarm | Enter the desired output state when a Diagnostic Indicator is active.
I e 22 mA
e 3.6 mA
¢ Hold (Hold last value is not recommended)
10 57-643 Eclipse Model 706 Guided Wave Radar Transmitter for use in the Hygienic Industries



1.4.1.1 QuickStart Numerical Data Entry

To make numerical entry changes to Probe Length and
Level Offset:

< UP moves up to the next highest digit (0,1,2,3,....,9 or
the decimal point).
If held down the digits scroll until the push button is
released.

<> DOWN moves up to the next lowest digit
(0,1,2,3,....,9 or the decimal point). If held down the
digits scroll until the push button is released.

<» BACK moves the cursor to the left and deletes a
digit. If the cursor is already at the leftmost position,
then the screen is exited without changing the previ-
ously saved value.

= ENTER Moves the cursor to the right. If the cursor is
located at a blank character position, the new value
is saved.

Scrolling further DOWN in the QuickStart menu results in
the remaining parameters appearing one by one, with
the present highlighted value shown at the bottom of the
screen.

<&~ BACK returns to the previous menu without changing
the original value, which is immediately redisplayed.

= ENTER accepts the displayed value and returns to
the previous menu.

Negative values can be entered by highlighting the “+”
sign shown prior to the number, then pressing UP to
change it to show “-”.
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SENSITIVE ELECTRONIC DEVICES
DO NOT SHIP OR STORE NEAR STRONG
ELECTROSTATIC, ELECTROMAGNETIC,
MAGNETIC, OR RADIOACTIVE FIELDS

2.0

2.1

2.2

Complete Installation

This section provides detailed procedures for properly
installing, wiring, and configuring the Eclipse Model 706
Guided Wave Radar Level Transmitter.

Unpacking

Unpack the instrument carefully. Make sure all compo-
nents have been removed from the packing material.
Check all the contents against the packing slip and
report any discrepancies to the factory.

Before proceeding with the installation, do the following:

Inspect all components for damage. Report any damage
to the carrier within 24 hours.

Make sure the nameplate model number on the probe and
transmitter agree with the packing slip and purchase order.

Record the model and serial numbers for future refer-
ence when ordering parts.

Model Number

Serial Number

For optimal performance (and correlation to the
Calibration Certificate included with all units), confirm
the model and serial numbers shown on the nameplates
of the Eclipse probe and transmitter are identical.

To avoid moisture ingress in the housing, covers should be fully

tightened at all times. For same reason, conduit entries should
be properly sealed.

Electrostatic Discharge (ESD)
Handling Procedure

AMETEK LMS electronic instruments are manufactured
to the highest quality standards. These instruments use
electronic components that may be damaged by static
electricity present in most work environments.

The following steps are recommended to reduce the risk
of component failure due to electrostatic discharge.

Ship and store circuit boards in anti-static bags. If an
antistatic bag is not available, wrap the board in aluminum
foil. Do not place boards on foam packing materials.

12
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e Use a grounding wrist strap when installing and
removing circuit boards. A grounded workstation is
recommended.

e Handle circuit boards only by the edges. Do not touch
components or connector pins.

* Make sure that all electrical connections are completely
made and none are partial or floating. Ground all
equipment to a good, earth ground.

2.3 Before You Begin

2.3.1 Site Preparation

Each Eclipse Model 706 transmitter/probe is built to
match the physical specifications of the required instal-
lation. Ensure that the probe process connection is cor-
rect for the mounting on the vessel where the transmitter
will be placed. See Mounting, Section 2.4.

Ensure that all local, state, and federal regulations and
guidelines are observed. See Wiring, Section 2.5.

Ensure that the wiring between the power supply and
Eclipse transmitter is complete and correct for the type
of installation. See Specifications, Section 4.7.

2.3.2 Equipment and Tools

¢ Proper tools to fit the hygienic process connection:
o 1%" (47 mm) wrench
o 1%" (38 mm) wrench
o A torque wrench is highly desirable.

¢ Flat-blade screwdriver

e Digital multimeter or digital volt/ammeter

e 24 \VDC power supply, 23 mA minimum

2.3.3 Operational Considerations

Operating specifications vary based on probe model
number. See Specifications, Section 4.7.
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2.4 Mounting

An Eclipse Model 706 GWR probe can be mounted on to
a tank using a variety of process connections. Generally,
a Tri-Clamp connection is used in the Hygienic indus-
tries. For information about the sizes and types of con-
nections available, see Probe Model Numbers, Section
49.2

NOTE: Do not place insulating material around any part of the Eclipse

Model 706 transmitter as this may cause excessive heat buildup.

Ensure that all mounting connections are properly in
place on the tank before installing the probe.

Compare the nameplate on the probe and transmitter
with the product information to confirm that the Eclipse
probe is correct for the intended installation.

WARNING! Do not disassemble probe when in service and under

pressure.

2.4.1 Installing the Hygienic Single Rod Probe

Model 7yH

Before installing, ensure that the:

The model and serial numbers shown on the nameplates
of the Eclipse probe and transmitter are identical. For
optimal performance (and direct correlation to the
Calibration Certificate included with all units), transmit-
ters and probes should be installed as a matched set.

Probe has adequate room for installation and has unob-
structed entry to the bottom of the vessel.

Process temperature, pressure, dielectric, and viscosity
are within the probe specifications for the installation.
See Specifications, Section 4.7.

. Ensure that the nozzle (if present) does not restrict per-

formance by ensuring the following:

. No pipe reducers (restrictions) are used.
3. Probe is kept away from conductive objects to ensure

proper performance.

14
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e See Probe Clearance Table below. A lower gain
(increase in DIELECTRIC RANGE setting) may be neces-
sary to ignore certain objects

o This table is only a recommendation. These distances
can be improved by optimizing the transmitter config-
uration with PACTware™.

Distance

to Probe Acceptable Objects

Continuous, smooth, parallel conductive sur-
<6" (15 cm) |face, for example a metal tank wall; important
that probe does not touch wall

<1" (25 mm) diameter pipe and beams,

>6" (15 cm) ladder rungs

<3" (75 mm) diameter pipe and beams,

>12" (30 cm) concrete walls

>18" (46 cm) | All remaining objects

1. Carefully place the probe into the vessel. Align the probe
as necessary on the vessel.

2. Tighten the Tri-Clamp (or other similar) process connec-
tion.

NOTES: Leave the plastic protective cap in place on the probe until you
are ready to install the transmitter. Do not use sealing com-
pound or TFE tape on probe connection to transmitter as this
connection is sealed with an o-ring.
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2.4.2 Installing the Eclipse Model 706 Transmitter

U-bolts not included

The transmitter can be ordered for installation in three
configurations;
1) As an Integral version, mounted directly on to the probe.

2) As a Remote version, with the transmitter separated
from the probe by a distance of 3 feet (84 cm).

3) As a Remote version, with the transmitter separated
from the probe by a distance of 12 feet (366 cm).

2.4.2.1 Integral Mount
1.

Remove the protective plastic cap from the top of the
probe. Store the cap in a safe place in case the trans-
mitter has to be removed later.

Place the transmitter on the probe. Do not allow the gold
pin in the high frequency connector or the gold socket
on the probe to get dirty.

Align the universal connection at the base of the trans-
mitter housing with the top of the probe. Only hand-
tighten the connection at this time.

Rotate the transmitter to face the most convenient direc-
tion for wiring, configuration, and viewing.

When the transmitter is facing the desired direction, use
a 1" wrench to tighten the universal connection on the
transmitter to 45 ft-lbs (60 Nm). A torque wrench is high-
ly recommended. This is a critical connection. DO NOT
LEAVE HAND-TIGHT.

If necessary, install optional adapter (for use with Model
705 probes. As this is a critical connection, a torque
wrench is highly recommended to obtain 45 ft-lbs (60 Nm).

2.4.2.2 Remote Mount
1.

Mount the transmitter/remote bracket as an assembly
within 33" or 144" (84 or 366 cm) of the probe. DO NOT
REMOVE TRANSMITTER OR REMOTE CABLE FROM
THE MOUNTING BRACKET.

Remove the protective plastic cap from the top of the
probe. Store the cap in a safe place in case the trans-
mitter has to be removed later.

Align the universal connection at the end of the remote

assembly with the top of the probe. Using a 14" wrench,
tighten the universal connection on the transmitter to 45
ft-lbs (60 Nm). A torque wrench is highly recommended.
This is a critical connection. DO NOT LEAVE HAND-TIGHT.
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2.5 Wiring

Caution: HART versions of the Eclipse Model 706 transmitter operate
at voltages of 11-36 VDC.

Wiring connections between the power supply and the
Eclipse Model 706 transmitter should be made using 18-
22 AWG shielded twisted pair instrument cable.
Connections are made to the terminal strip and the

Eclipse® Model 706 ground connections within the top enclosure compart-
Level ment.

98.7

The directions for wiring the Eclipse transmitter depend
on the application:

e General Purpose or Non-Incendive (ClI |, Div. 2)
¢ |ntrinsically Safe
WARNING! Explosion hazard. Do not disconnect equipment unless

power has been switched off or the area is known to be
non-hazardous.

Up Down Back Enter
2.5.1 General Purpose or Non-Incendive (Cl I, Div. 2)

Single Compartment A general purpose installation does not have flammable
304 ss Housing media present.

Areas rated Non-Incendive (Cl I, Div. 2) have flammable
media present only under abnormal conditions.

No special electrical connections are required.

Caution: [f flammable media is contained in the vessel, the transmit-
ter must be installed per Class |, Div 1 standards of area
classification.

To install General Purpose or Non-Incendive wiring:

1. Remove the cover from the transmitter. Install the con-
duit plug in the unused opening and use PTFE
tape/sealant to ensure a liquid-tight connection.

2. Install a conduit fitting and pull the supply wires.
3. Connect shield to an earth ground at power supply.

4. Connect an earth ground wire to the nearest green
ground screw (not shown in illustration).

5. Connect the positive supply wire to the (+) terminal and
the negative supply wire to the (-) terminal. (The recom-
mended torque on terminal block screws is 7-10 in-Ibs.)

6. Replace and tighten the cover to the transmitter wiring
compartment before applying power.
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2.5.2 Intrinsically Safe

2.6

An Intrinsically Safe (IS) installation potentially has flam-
mable media present. An approved IS barrier must be
installed in the non-hazardous (safe) area to limit the
available energy out to the hazardous area.

See Agency Drawing — Intrinsically Safe Installation,
Section 4.6.2.

To install Intrinsically Safe wiring:

. Ensure that the IS barrier is properly installed in the safe

area (refer to local plant or facility procedures).
Complete the wiring from the power supply to the barri-
er and from the barrier to the Eclipse transmitter.

. Remove the cover from the wiring compartment of the

transmitter. Install the conduit plug in the unused open-
ing and use PTFE tape/sealant to ensure a liquid-tight
connection.

. Install a conduit fitting and pull the supply wires.
4. Connect shield to an earth ground at power supply.
5. Connect an earth ground wire to the nearest green

ground screw (not shown in illustration).

. Connect the positive supply wire to the (+) terminal and

the negative supply wire to the (-) terminal. (The recom-
mended torque on terminal block screws is 7-10 in-lbs.
(0.8-1.1 Nm)).

. Replace and tighten the cover to the wiring compart-

ment of the transmitter before applying power.

Configuration

Although the Eclipse Model 706 transmitter can be
delivered pre-configured from the factory, it can also be
easily reconfigured in the shop or at the installation
using the local LCD/Keypad or PACTware/DTM. Bench
configuration provides a convenient and efficient way to
set up the transmitter before going to the tank site to
complete the installation.

Before configuring any transmitter, collect all operating
parameters information (refer to Section 1.1.2).

Apply power to the transmitter and follow the step-by-
step procedures below for the menu-driven transmitter
display. Refer to Sections 2.6.2 and 2.6.4.

Information on configuring the transmitter using a HART
communicator is given in Section 2.7, Configuration
Using HART.

18
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2.6.1 Bench Configuration

The Eclipse Model 706 transmitter can be easily config-
ured at a test bench by connecting a standard 24 VDC
power supply directly to the transmitter terminals.

NOTE: When using a HART communicator for configuration, a mini-

mum 250-ohm line load resistance is required. Refer to your
HART communicator manual for additional information.

NOTE: The transmitter can be configured without the probe.
Disregard the “No Probe” diagnostic indicator that will appear.

2.6.2 Menu Traversal and Data Entry

The four push buttons offer various forms of functionali-
ty for navigation and data entry.

The Model 706 user interface is hierarchical in nature,
best described as a tree structure. Each level in the tree
contains one or more items. Iltems are either menu
labels or parameter names.

e Menu labels are presented in all capital letters

e Parameters are capital words

2.6.2.1 Navigating the Menu

4 UP moves to the previous item in the menu branch.
Eclipse® Model 706

Level <& DOWN moves to the next item in the menu branch.

58 7 : M <= BACK moves back one level to the previous (higher)
: I branch item.

= ENTER enters into the lower level branch or switch-
es to the entry mode. Holding the ENTER down on
any highlighted menu name or parameter will show
help text for that item.

2.6.2.2 Data Selection

This method is used for selecting configuration data
from a specific list.

Up Down Back Enter

¢ UP and <5 DOWN to navigate the menu and high-
light the item of interest.

= ENTER allows modification of that selection.
<" UP and <+ DOWN to choose new data selection.
= ENTER to confirm selection.

Use &= BACK (Escape) key at any time to abort the pro-
cedure and escape to previous branch item.

57-643 Eclipse Model 706 Guided Wave Radar Transmitter for use in the Hygienic Industries 19



2.6.2.3 Entering Numeric Data Using Digit Entry

This method is used to input numeric data, e.g.,
Probe Length, set 4mA and set 20mA.

Push button Keystroke Action

Moves up to the next highest digit (0,1,2,3,....,9
(1) Up [or decimal point). If held down the digits scroll
until the push button is released.

Moves up to the next lowest digit (0,1,2,3,....,9 or
(}) Down | decimal point). If held down the digits scroll until
the push button is released.

Moves the cursor to the left and deletes a digit. If
the cursor is already at the leftmost position,
then the screen is exited without changing the
previously saved value.

(] Back

Moves the cursor to the right. If the cursor is
Q Enter |located at a blank character position, the new
value is saved.

All numeric values are left-justified, and new values
are entered from left to right. A decimal point can be
entered after the first digit is entered, such that .9 is
entered as 0.9.

Some configuration parameters can have a negative
value. In this case, the leftmost position is reversed
for the sign (either "-" for a negative value, or "+" for
a positive value).

2.6.2.4 Entering Numeric Data Using Increment/Decrement

Use this method to input the following data into
parameters such as Damping and Failure Alarm.

Push button Keystroke Action

Increments the displayed value. If held down
the digits scroll until the push button is released.
(1) Up [Depending on which screen is being revised, the
increment amount may increase by a factor of 10
after the value has been incremented 10 times.

Decrements the displayed value. If held down the
digits scroll until the push button is released.
Depending on which screen is being revised, the
decrement amount may increase by a factor of
10 after the value has been decremented 10
times.

(]) Down

Returns to the previous menu without changing
(] Back | the original value, which is immediately redis-
played.

- Enter Accc-?pts the displayed value and returns to the
previous menu.
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2.6.2.

5 Entering Character Data

This method is used for parameters requiring alphanu-
meric character entry, such as for entering tags, etc.

General Menu Notes:

Push button Keystroke Action

Moves to the previous character (Z...Y...X...W).

(1) Up |If held down, the characters scroll until the push

button is released.

Moves to the next item character (A...B...C...D).

(] Down [ If held down, the characters scroll until the push

button is released.

Moves the cursor back to the left. If the cursor is

(=] Back already at the leftmost position, then the screen

is exited without changing the original tag char-
acters.

s Moves the cursor forward to the right. If the

Enter | cursor is at the rightmost position, then the
new tag is saved.

2.6.3 Password Protection

NOTE:

The Eclipse Model 706 transmitter has three levels of
password protection to restrict access to certain por-
tions of the menu structure that affect the operation of
the system. The user password can be changed to any
numerical value up to 59999. When the transmitter is
programmed for password protection, a password is
required whenever configuration values are changed.

User Password

The User Password allows the customer to limit access
to the basic configuration parameters.

The default User Password installed in the transmitter at
the factory is 0. With a password of 0, the transmitter is
no longer password protected and any value in the basic
user menus can be adjusted without entering a confirm-
ing password.

If a User Password is not known or has been misplaced, the
menu item New Password in the DEVICE SETUP/ADVANCED
CONFIG menu displays an encrypted value representing the
present password. Contact Technical Support with this
encrypted password to retrieve the original User Password.
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Advanced Password

Certain portions of the menu structure that contain more
advanced parameters are further protected by an
Advanced Password.

This password will be provided, when necessary, by
Factory technical support.

Factory Password

Calibration-related and other factory settings are further
protected by a Factory Password.

2.6.4 Model 706 Menu: Step-By-Step Procedure

The following tables provide a complete explanation of
the software menus displayed by the Eclipse transmitter.
The menu layout is similar between the local
Keypad/LCD interface, the DD, and the DTM.

Use these tables as a step-by-step guide to configure
the transmitter based on the desired measurement type
from the following selections:

e Level Only
HOME SCREEN

The Home Screen consists of a “slide show” sequence
of Measured Values screens which are rotated at 2-sec-
ond intervals. Each Home Measured Value screen can
present up to four information items:

e HART® Tag

e Measured Value
Label, Numerical Value, Units

Eclipse® Model 706
Level ,
V.
58.7 4

in
0K
e Status
Will be displayed as text or optionally with NAMUR NE
107 symbol

¢ Primary Value Bar Graph (shown in %)

The Home Screen presentation can be customized by
viewing or hiding some of these items. See DISPLAY
CONFIG under the DEVICE SETUP menu in Section
2.6.5 — Configuration Menu.

Up Down Back Enter

At left is an example of a Home Screen for a Model 706
configured for a Level Only application.
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MAIN MENU
DEVICE SETUP
DIAGNOSTICS
MEASURED VALUES

Hold down Enter key &
for help

DEVIgE gETEP

IDENTITY
BASIC CONFIG
1/0 CONFIG

DISPLAY SETUP

MAIN MENU

Pressing any key on the Home Screen will present the
Main Menu, consisting of three basic menu labels shown
in all capital letters.

DEVICE SETUP
DIAGNOSTICS
MEASURED VALUES

As shown, the reverse video represents a cursor identi-
fying the selected item, which will appear in reverse
video on the LCD. The actions of the keys at this point
are:

Push button Keystroke Action

O | Y |item in the MAIN MENU

No action as the cursor is already at the first

Down | Moves the cursor to DIAGNOSTICS

Moves back to HOME SCREEN, the level
above MAIN MENU

o
(=} Back
=~

Enter | Presents the selected item, DEVICE SETUP

NOTES: 1. ltems and parameters that are shown in lower level menus

will depend on the Measurement Type chosen. Those para-
meter not applicable to the present Measurement Type will
be hidden.

2. Holding down the Enter key when the cursor is highlighted
over a parameter or menu will provide additional information
about that item.

DEVICE SETUP
Choosing DEVICE SETUP from the MAIN MENU will
result in an LCD presentation as shown at left.

The small down arrow shown at the right hand side of
the screen is the indication that more items are available
below and can be accessed by pressing the DOWN key.

Section 2.6.5 shows the entire tree menu for the Model
706 DEVICE SETUP Menu.

DIAGNOSTICS
Refer to Section 2.7.4

MEASURED VALUES

Allows the user to scroll through all of the available
measured values for the measurement type chosen.
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2.6.5 Model 706 Configuration Menu — Device Setup

‘ Home Screen ?
[

‘ Main Menu ?
[

‘ Device Setup °—~— Quick Start

‘ Home Screen ?
[

‘ Main Menu ?
[

‘ Device Setup 0—‘—

Identity

Basic Config

Level Units:
Inches

Feet
Millimeters
Centimeters
Meters

705 Adapter:
Yes
No

Probe Model:
7yH Single Hygienic

Probe Mount:
Hygienic

Product Name (read only)
Magnetrol S/N (read only)
Hardware Version (read only)
Firmware Version (read only)
LongTag

Measurement Type:

Probe Length:
12 inches to 100 feet
(80 cm to 30 m)

Level Offset:
-25 feet to +75 feet
(-7.6 mto 22.9 m)

Dielectric Range:
Below 1.7
1.7t03.0

3.0to 10

Above 10

Lower Range Value:

-25 to +175 feet

([Upr] Level, Ifc Level)

(-7.6 mto 53 m)

2.0 inches to 100 feet

(Upr Thickness) (5 cm to 30 m)
0 to 9999999 gals (Volume)

0 to 9999999 cubic ft/min
(Flow)

Upper Range Value:
-25 to +175 feet
([Upr] Level, Ifc Level)
(-7.6 mto 53 m)

2.0 inches to 100 feet
(Upr Thickness) (5 cm to 30 m)

0 to 9999999 cf (Volume)
0 to 9999999 cfs (Flow)

Failure Alarm:

Level Only

22 mA
3.6 mA
Hold
Level Units: Probe Mount:
Inches Hygienic
Feet
Millimeters Probe Length:
Centimeters 12 inches to 100 feet
Meters (30 cm to 30 m)
705 Adapter: Level Offset:
Yes -25 feet to +75 feet
No (-7.6mt022.9 m)
Probe Model i .
7YH Hygienic Dielectric Range:
Below 1.7
1.7t03.0
3.0to 10
Above 10
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2.6.5 Model 706 Configuration Menu — Device Setup

‘ Home Screen

‘ Main Menu

‘ Device Setup

Basic Config Measurement Type:
Volume and Level
\
Level Units: Probe Coating: (7yF only) Volume Units: Vessel Dimensions:
Inches None (Bare) Cubic Feet (not used with Custom Table)
Feet PFA Coated Cubic Inches Radius
Millimeters Cubic Meters Ellipse Depth
Centimeters Probe Mount: Gallons Conical Height
Meters Hygienic Milliliters Width
. Liters Length
\7(22 Adapter: Probe Length: Barrels
No 12 inches to 100 feet Custom Table Setup:
(80 cm to 30 m) Vessel Type: Custom Table Type:
Probe Model (Adapter=Yes): Rectangular Linear
XA Level Offset: Horizontal/Flat Spline
7XB -25 feet to +75 feet Horizontal/Ellipse
(-7.6mt0 22.9 m) Horizontal/Spherical Level Input Source:
Probe Mgdgl Spherical
7YH Hygienic Dielectric Range: Vertical/Flat
Below 1.7 Vertical/Ellipse
1.7t0 3.0 Vertical/Spherical
3.0to 10 Vertical/Conical
Above 10 Custom Table

Volume Setup:
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2.6.5 Model 706 Configuration Menu — Device Setup

‘ Home Screen ?
[

‘ Main Menu ?
[

‘ Device Setup 0—~—

1/0 Config e—— Primary Variable

Lower Range Value:

-25 to +175 feet ([Upr] Level, Ifc Level) (-7.6 m to 53 m)
2.0 inches to 100 feet (Upr Thickness) (5 cm to 30 m)
0 to 9999999 gals (Volume)

0 to 9999999 cubic ft/min (Flow)

Upper Range Value:
-25 to +175 feet ([Upr] Level, Ifc Level) (-7.6 m to 53 m)
2.0 inches to 100 feet (Upr Thickness) (5 cm to 30 m)

0 to 9999999 cf (Volume)
0 to 9999999 cfs (Flow)

Analog Alarm Selection:
22 mA

3.6 mA

Hold

Damping:
0 to 10 seconds

Variable Selection:

SV
TV
Qv
Display Config —— Language: Volume: Upr Echo Strength:
English (Volume and Level mode only) (Interface and level mode only)
French Hide Hide
German View View
Spanish
Russian Flow: Ifc Echo Strength:
Polish (Flow mode only) (Interface and level mode only)
Portuguese Hide Hide
View View
Status Symbol:
Hide Head: Elec Temp:
View (Flow mode only) Hide
Hide View
Long Tag: View
Hide Probe Buildup:
View Distance: (Buildup Detection = On)
Hide Hide
PV Bar Graph: View View
Hide
View % Output:
Hide
Level: View
Hide
View Analog Output:
Hide
Ifc Level: View
(Interface and Level mode only)
Hide NRTotalizer:
View (Flow mode only)
Hide
Upr Thickness: View
(Interface and Level mode only)
Hide R Totalizer:
View (Flow mode only)
Hide
View
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2.6.5 Model 706 Configuration Menu — Device Setup

‘ Home Screen ?
[

‘ Main Menu ?
[

‘ Device Setup 0—~—

Advanced Config

Sensitivity:
0 to 100 echo strength units

Blocking Distance:
-7.5 to +100 feet
(-2 mto 30 m)

Safety Zone Alarm:
None

3.6 mA

22 mA

Latched 3.6 mA
Latched 22 mA

Safety Zone Height:

(not used when Safety Alarm is
None)

2 inches to 100 feet

(5 cmto 30 m)

Reset SZ Alarm
(used when Safety Alarm is Latch
3.6 mA or Latch 22 mA)

Failure Alarm Delay:
0 to 5 seconds

Level Trim:
-2.00 to + 2.00 feet
(-0.6 mto+0.6m)

THRESHOLD SETTINGS
Lvl Thresh Mode:

Auto Largest

(not used with Interface and Level
Fixed Value

Auto Upper

Sloped

Lvi Thresh Value:

0 to 100 echo strength units
Sloped Start Value

(used when Lvl Thresh Mode is
Sloped)

0 to 100 echo strength units

Sloped Start Value:
(used when Lvl Thresh Mode is
Sloped)

Sloped Start Distance:
(used when Lvl Thresh Mode is
Sloped)

Sloped End Dist:

(used when Lvl Thresh Mode is
Sloped)

25 to 100 feet

(7 to 30 m)

Auto Upper Limit:
(used when Lvl Thresh Mode is
Auto Upper)

Ifc Lvl Thresh Mode:
(Interface and Level only)
Auto Largest

Fixed Value

Ifc Lvl Thresh Value:
(Interface and Level only)
0 to 100 echo strength units

EoP Thresh Mode:
Auto Largest
Fixed Value

EoP Thresh Value:
0 to 100 echo strength units

ENDofPROBE ANALYSIS:
EoP Polarity:

Positive

Negative

EoP Analysis:

(not used with Interface and Level)
Off

On

EoP Dielectric:
(not used with Interface and Level)
1.20t0 9.99

ECHO REJECTION:
View Echo Curve

REJECTION CONTROL:
Reject Curve State:

Off

Disabled

[Enabled]

Reject Curve Mode:
Level
Distance

Saved Medium

NEW REJECT CURVE:
Actual Medium
Save Reject Curve

Compensation:
None

Auto

Manual

Vapor Dielectric:
1.00 to 2.00

Max. Level Jump

HF Cable Length:
Integral

3 feet

12 feet

Buildup Detection:
Off
On

LEVEL TABLE SETUP:
Level Table Mode:
Disabled

Enabled

ANALOG OUTPUT:
HART Poll Address:
0to 63

Analog Output Mode:
Disabled (Fixed)
Enabled (PV)

[Fixed Current Value]
4to 20 mA

ADJUST ANALOG
OUTPUT:

Adjust 4mA
Adjust 20mA

New User Password:
0 to 59,999

CONFIG CHANGED:
Indicator Mode:
Disabled

Enabled

Reset Config Chngd:
Reset?

No

Yes

Reset Parameters:
No
Yes
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2.6.5 Model 706 Configuration Menu — Device Setup

‘ Home Screen ?
[

|
‘ Main Menu T ‘

‘ Device Setup 0—~—

Factory Config e—— Fiducial Gain:
0 to 255 (read only)

Fid Threshold Value

SZ Hysteresis (Safe Zone Hysteresis):
(not used when Safe Zone Alarm is None)

0 to 100 feet

(0to 30 m)

Ifc Boundary Offset
Seal to SRP Trim
NAP Value

Factory Reset

FACTORY CALIB

(Factory password required)
Elec Temp Offset

Window

Fiducial Ticks

Conversion Factor

Scale Offset
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Control

Room
Display
Power
| ¥ Supply

’PCurrent‘J_‘

Meter

2.7

2.71

2.7.2

Configuration Using HART

A HART (Highway Addressable Remote Transducer)
remote unit, such as a HART communicator, can be
used to provide a communication link to the Eclipse
Model 706 transmitter. When connected to the control
loop, the same system measurement readings shown on
the transmitter are also shown on the communicator.
The communicator can also be used to configure the
transmitter.

The HART communicator may need to be updated to
include the Eclipse Model 706 software (Device
Descriptions). Refer to your HART Communicator
Manual for update instructions.

One can also access configuration parameters using
PACTware and the Model 706 DTM, or using the AMS
with EDDL.

Connections

A HART communicator can be operated from a remote
location by connecting it to a remote junction or by con-
necting it directly to the terminal block in the wiring
compartment of the Eclipse transmitter.

HART uses the Bell 202 frequency shift keying technique
of high-frequency digital signals. It operates on the 4-20
mA loop and requires 250 Q load resistance. A typical
connection between a communicator and the Eclipse
transmitter is shown at left.

HART Communicator Display

A typical communicator display is an 8-line by 21-char-
acter LCD. When connected, the top line of each menu
displays the model (Model 706) and its tag number or
address. For detailed operating information, refer to the
instruction manual provided with the HART communicator.

2.7.3 HART Revision Table

Model 706 1.x

HART Version HCF Release Date = Compatible with 706 Software
Dev Rev 2, DD Rev 1 August 2019 Version 1.1d and later

2.7.4 HART Menu - Model 706

The Eclipse transmitter HART menu trees are shown in
the following pages. Open the menu by pressing the
alphanumeric key 4, then Device Setup, to display the
second-level menu.
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2.7.4 HART Menu - Model 706

NO oA WN 2

PV
PV Loop Current
PV % Range

Device Setup
Setup Wizard
Diagnostics

Measured Values ¢

Level

Ifc Level

Upr Thickness
Volume

Flow

Head

Distance

R Totalizer Value
NR Totalizer Value
10 Echo Strength

11 Ifc Echo Strength
12 Buildup

13 Temperature

©oO~NOO O WN =

1 Identity

0~NO O WN =

Enter Password
Tag

Long Tag
Descriptor

Date

Message
Date/Time/Initials
Factory Identity

2 Basic Config

3 Volume Config

4 Flow Config

O©oO~NOO U~ WN =

Enter Password
Level Units

705 Adapter

Probe Model
Probe Coating
Probe Mount
Probe Length
Measurement Type
Level Offset
Dielectric Range
Upper Dielectric
Basic Config Diagram

Enter Password
Volume Units
Vessel Type

Length

Width

Radius

Ellipse Depth
Conical Height
Table Type

Vessel Diagrams
Custom Table Type
Level Input Source
Custom Table Length
Custom Table

Manufacturer
Product Name
Magnetrol S/N
Hardware Version
Firmware Version
ConfigChg Counter
Final Assy Number
Device ID

Universal Revision
Field Device Revision
Software Revision
Num Preambles

5 1/0 Config

©CO~NOOU~WN=

Enter Password

PV is

Upper Range Value
Lower Range Value
Analog Alarm Selection
Damping

1/0 Config Diagram

Enter Password

Flow Units

Flow Element

Flume Channel Width
V-Notch Angle

Crest Length

Custom Table Type
Reference Distance
Maximum Head
Maximum Flow

Low Flow Cutoff
General Equation
Factors

Flow Diagrams
Custom Table
Totalizer Setup *—

Variable Selection
Graph Ranges e—

wWnN =

SVis
TVis
QVis

O OWoO~NOOA~WN =

Lvl 4mA Set Point
Lvl 20mA Set Point
Ifc 4mA Set Point
Ifc 20mA Set Point
Thk 4mA Set Point
Thk 20mA Set Point
Vol 4mA Set Point
Vol 20mA Set Point
Flo 4mA Set Point
Flo 20mA Set Point

A WON =

SO X

©O~NOOUWN =

Totalizer Units

NR Mult

NR Totalizer Value
NR Totalizer RunTime
R Totalizer Mode

R Totalizer Mult

R Totalizer Value

R Totalizer RunTime
Totalizer
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2.7.4 HART Menu - Model 706

6 Local Display
Config

8 Factory Config

7 Advanced Config e

; Eg;zruIZZsesword 1 Safety Zone Ala_rm
3 Status Symbol 2 Safety Zone Height
Yy
4 Long Ta 3 Reset SZ Alarm
g lag
5 PV Bar Graph
6 Display Setup Diagram — 1 Level Threshold Mode
7 Measured Values 2 Level Threshold Value
3 Sloped Start Value
4 Sloped Start Distance
5 Sloped End Distance
6 Interface Level Threshold Mode
1 Enter Password 7 Interface Level Threshold Value
2 Sensitivity 8 EOP Threshold Mode
3 Blocking Distance 9 EOP Threshold Value
4 Safety Zone Settings e—
5 Failure Alarm Delay 1 Reject Curve State
6 Level Trim 2 Reject Curve Mode
7 Adv Config Diagram 3 Saved Media Location
8 Threshold Settings 4 New Rejection Curve
9 Echo Rejection e—
10 End-of-Probe Settings e——————|
11 Compensation
12 Max Level Jump 1 EOP Polarity
13 HF Cable Length 2 EOP Analysis
14 Buildup Detection 3 EOP Dielectric
15 Level Table Setup
16 Analog Output ¢
17 New User Password — 1 Compensation Mode
18 Reset Paramaters 2 Vapor Dielectric
1 Poll Address
2 Loop Current
3 Fixed Loop Current
4 Adjust Analog Output
5 4mA Trim Value
6 20mA Trim Value
7 Fdbk 4mA Trim Value
8 Fdbk 20mA Trim Value
1 Enter Password
2 Fiducial Gain
3 Fid Thresh Value
4 Seal to SRP Trim
5 Probe Target 1 Probe Target Mode
6 Ifc Boundary Offset 2 Target Calib Dist
7 NAPValue 3 Target Calib Ticks
8 Factory Reset 4 Target Ticks
9 Factory Param 3 5 Auto Target Calib
10 Factory Param 4
11 Factory Param 6
12 Factory Calib Elec Temp Offset

OO WN =

Window

Fiducial Ticks
Conversion Factor

Scale Offset

Magnetrol Serial Number
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2.7.4 HART Menu - Model 706

NOoO O~ WN =

PV

PV Loop Current
PV % Range
Device Setup
Setup Wizard

Diagnostics
Measured Values

1 Present Status

N O WN =

NE107 Category
NE107 Highest Active Indicator
Add’l Device Status

Reset Config Changed

NAMUR NE 107 Setup &—
NE 107 Simulation Mode

Enter Password

2 Event History

AON =

Event Log
Refresh History
Reset History
Set Clock

3 Advanced
Diagnostics

HOON =

Internal Values

oOOhs WN =

Status 0
Status 1
Status 2
Status 3
Status 4
Status 5

N —

NE 107 Mapping
Reset NE 107 Mapping

Elec Temperatures

Transmitter Tests

Probe Buildup e————

©oO~NOO O WN =

Fiducial Ticks
Fiducial Strength
Level Ticks

Echo Strength
Distance

Ifc Ticks

Ifc Echo Strength
Ifc Boundary

Ifc Medium

Targ Calib Ticks
Target Ticks
Target Strength
Vapor Measured Diel
EoP Ticks

EoP Strength

EoP Distance
EoP Apparent Diel
Fdbk Current

A WON =

Present Temperature
Max Temperature

Min Temperature
Reset Min/Max Temps

—y

Analog OutputTest

B O0OWN =

Percent of Level Threshold
Buildup Location

Buildup Rate

Check
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2.7.4 HART Menu - Model 706

PV

PV Loop Current
PV % Range
Device Setup
Setup Wizard

Diagnostics
Measured Values

NOoO O~ WN =

4 Echo Curves

5 Echo History

6 Trend Data

1 Echo Graph
2 Curve 1
3 Curve 2
4 Refresh Graph
5 Zoom
6 Save Ref Echo Curve
7 New Rejection Curve
8 Parameters 1 Enter Password
2 Dielectric Range
3 Sensitivity
4 Blocking Distance
5 Lvl Thresh Mode
6 Sloped Start Value
7 Lvl Thresh Value
8 Sloped End Distance
9 Ifc Lvl Thresh Value
10 EoP Thresh Value
1 Echo Graph
2 Curve 1
3 Curve 2
4 Refresh Graph
5 Zoom
6 Echo History Log
7 Refresh History
8 History Setup 1 Echo History Mode
9 Delete History 2 Trigger Events
10 Set Clock 3 Time Triggers
4 Set Clock
5 Enter Password
1 Trend Data
2 Level
3 Ifc Level
4 Upr Thickness
5 Volume
6 Flow
7 Loop
8 Range
9 Analog Output
10 % Output
11 Echo Strength
12 Ifc Echo Strength
13 Data Log Setup 1 Trending Variables
2 Time Setup
3 Set Clock
4 Enter Password
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off the liquid
surface

A reflection —
is developed \é

Pulse

% Ve Transmit

3.0

3.1

3.2
3.2.1

24 VDC, 4-20 mA
Loop Powered

Reference Information

This section presents an overview of the operation of the
Eclipse Model 706 Guided Wave Radar Level
Transmitter, information on troubleshooting common
problems, listings of agency approvals, lists of replace-
ment and recommended spare parts, and detailed phys-
ical, functional, and performance specifications.

Transmitter Description

The Eclipse Model 706 is a loop-powered two-wire, 24
VDC, level transmitter based on the concept of Guided
Wave Radar.

The Eclipse Model 706 electronics are housed in an
ergonomic housing comprised of two tandem compart-
ments angled at a 45-degree angle for ease of wiring
and calibration. These two compartments connect via a
watertight feedthrough.

Theory of Operation

Guided Wave Radar

Guided Wave Radar (GWR) combines Time Domain
Reflectometry (TDR), Equivalent Time Sampling (ETS)
and modern low power circuitry. This synthesis of tech-
nologies brings to the level market a high-speed radar
circuit (speed of light transmission). The electromagnetic
pulses are propagated via a waveguide that yields a sys-
tem many times more efficient than through-air radar.

3.2.2 Time Domain Reflectometry (TDR)

— Air & =1

+«——+ Media €>1.4

continues down the probe

%ﬁ A small amount of energy

in a low dielectric fluid,
e.g. hydrocarbon

TDR uses pulses of electromagnetic (EM) energy to
measure distances or levels. When a pulse reaches a
dielectric discontinuity (created by the surface of a
process medium), part of the energy is reflected. The
larger the dielectric discontinuity, the larger the ampli-
tude (strength) of the reflection.

Although TDR is relatively new to the industrial level
measurement industry, it has been used for decades in
the telephone, computer, and power transmission indus-
tries. In these industries, TDR is used to successfully
find wire or cable breaks and shorts. An EM pulse is
sent through the wire, traveling unimpeded until it finds
line damage due to a break or short. A reflection is then
returned from the damaged area of the wire, enabling a
timing circuit to pinpoint the location.
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In the Eclipse transmitter, a waveguide with a character-
istic impedance in air is used as a probe. When part of
the probe is immersed in a material other than air, there
is lower impedance due to the fact that a liquid will have
a higher dielectric constant than air. When an EM pulse
is sent down the probe and meets the dielectric discon-
tinuity that occurs at the air/liquid surface, a reflection is
generated.

3.2.3 Equivalent Time Sampling (ETS)

ETS (Equivalent Time Sampling) is used to measure the
high speed, low power EM energy. ETS is a critical key
in the application of TDR to vessel level measurement
technology. The high speed EM energy (1000 ft/s (305
m/s)) is difficult to measure over short distances and at
the resolution required in the process industry. ETS cap-
tures the EM signals in real time (nanoseconds) and
reconstructs them in equivalent time (milliseconds),
which is much easier to measure with today’s technology.

ETS is accomplished by scanning the waveguide to col-
lect thousands of samples. Approximately five scans are
taken per second; each scan gathers more than 50,000
samples.

4.0 Initial Start-Up

The introduction of Guided Wave Radar (GWR) technolo-
gy as a method to measure level, increases performance
and provides unique solutions beyond traditional level
measurement methods. GWR devices have been suc-
cessfully applied in the Life Sciences industry for more
than a decade. There are thousands of units installed in
all facets of production as well as in the utilities section
of these facilities. (Please refer to the Industrial I/0 man-
ual 57-606 for additional information on non-hygienic
applications.)

Based on that extensive experience, this document pro-
vides some suggested best practices for the installation
and start-up of GWR devices commonly found in the
Life Sciences industry.
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4.1 Probe Location

NOTE:

4.2

NOTE:

The primary consideration for a new GWR installation is
the location of the wave guide or probe. In comparison
to other radar technologies, GWR is extremely robust
and is not easily affected by typical disturbances within
a vessel. However, there are opportunities to capitalize
on a few best practices to reduce, if not eliminate, fine
tuning at installation.

The best location for a guided wave radar unit is along
the outer belt ring. Position the probe away from baffles,
dip-tubes, and any agitation device that might damage
the probe. While not imperative, the selected position
for the probe should be as far as possible from spray
bulbs to simplify installation, start-up, and commission-
ing of the device. Conversely, the distance between the
probe and a vortex breaker or drain can be as close as
1 inch (2.5 cm).

The best location for a Guided Wave Radar probe is on
the top head of a vessel, as close the sidewall as possi-
ble. The nozzle and probe should be marked to identify
the correct orientation within the tank. The orientation is
critical to the performance of the installation. Deviation
from the correct orientation can change the characteris-
tic non-linearity of the probe and therefore reduce mea-
surement repeatability. The methods for correction are
all reliant on the repeatability of the device. Therefore, if
there is any concern regarding the probe’s movement,
an alignment hook similar to those used to maintain the
position of spray balls should be incorporated into the
design and welded to the flange assembly of the guided
wave radar unit.

If an alignment hook is not feasible, “match-mark” the
process connection on the probe to the process connection
on the vessel.

Probe Bends

Often it is necessary to bend the probe to accommo-
date the constraints of the application. The Eclipse
Model 706 utilizes a probe that can be bent to maximize
yields while avoiding disturbances. Use the following
guidelines for bending a probe to improve the overall
performance and reliability of the installation.

The orientation is critical to the performance of the installation.
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4.2.1 Shallow Bends

The bend design should be as shallow as possible. A
shallow bend is best characterized as one that is very
large on the side of the probe where the bending mech-
anism is located. Positioning the bend as high as possi-
ble, in relation to the top of the probe, will assist in
keeping this angle shallow.

Installation design should avoid placing bends in probes
at critical measurement points as it relates to the
process. This will ensure that the device provides the
highest level of performance possible.

4.2.2 Field Bends

The Magnetrol Eclipse Guided Wave Radar probe can
be modified in the field. This includes modifications in
length as well as probe bending. Many times this will
reduce or eliminate extra shipping cost due to irregular
packaging as well as reduce delivery time by eliminating
drawing approval.

When bending the probe in the field, do not apply stress
(e.g., clamping) to the flange assembly. This can dam-
age components internal to the portion of the device
responsible for transferring signal and maintaining
hygienic seal from the process.

NOTE: Do not apply any force to the process adaptor or transmitter as
this may cause damage.

Use a ¥2" conduit bending device on probes that are 12"
bar stock or less for simple bends. Probes constructed
from bar stock grater than 2" will require considerable
force. Therefore, a hand crank style bending may be
ideal.

NOTE: Consider sliding a %s" hose over the electro polished rod to pre-
vent damage to the probe during the bending operation.

Errors in bending can be corrected by cutting the incor-
rect portion of the probe and welding a new piece of
material to the probe with matching specifications using
a full penetration weld to maintain sterility.

After bending or modification, inspect the probe finish
and polish as necessary to obtain the required surface
finish.
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4.2.3 Accommodating Non-Linearity

Any non-vertical portion of the probe represents non-lin-
earity in the measurement. When designing a new instal-
lation for which a probe is going to be bent, the ideal
process connection size is at least 2" for GWR probes
%" in diameter. This will allow a rigid probe to be
installed through the nozzle with the highest degree of
ease. For smaller diameter probes (e.g., approx. V4"
diameter), a %" or 1" connection is sufficient. Typically,
these smaller probes are found in small vessels where
the installation is not as difficult, regardless of connec-
tion size.

If the probe can potentially deflect and be caught by an
agitator or other moving component within a tank, a “cap-
ture ring” should be incorporated into the installation design
to prevent the probe from deflecting more than 3 inches
(75 mm) per 6 feet (1.8 m) of probe length. (See figure at
left for example.) Contact the manufacturer for assistance
in the design and application of the capture ring.

One method for stabilizing probe
within a vessel

There are no performance concerns when incorporating
a capture ring. However, make sure the probe does not
touch the ring when there is no liquid present. During
typical operation, the liquid level should be above the
ring so that all signals reflect off the liquid level rather
than reflect off the capture ring.

A capture ring should be constructed from %" round bar
stock formed into a circle at one end. A 2" diameter is
ideal for the circle and should share the same centerline
as the probe. A length of bar stock should be extended
from this circle to the nearest portion of the tank that will
allow the ring to be welded for connection.

An ideal location for a capture ring is as low as possible
along the probe to minimize potential dead-band issues
that may result from product hang-up on the ring. The
capture ring should be installed below the lowest mea-
suring point if possible, but high enough such that the
probe will not be able to jump out of the ring during
operation.
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4.3 Basic Start-Up

A radar signal is an electromagnetic pulse that reflects at
a change in dielectric. Typical Life Sciences applications
are water for injection (WFI) or high purity water based.
High purity water has a very high dielectric (WFl is
approximately 12-15). This is considered high dielectric
from a GWR standpoint. Furthermore, adding salts or
media to the water drastically increases the dielectric
value of the process.

Typical applications are within a metallic vessel that pro-
vides additional benefit to the technology’s signal effi-
ciency. These factors allow very low gains to reduce the
signal-to-noise ratio. The Magnetrol Eclipse unit uses
parameters tagged “Dielectric Range” and “Sensitivity”
to adjust the unit’s gain.

4.3.1 Probe Length

The overall length of the probe should be measured after
making any field modifications including bending, cut-
ting, or adding length. When the unit’s probe length has
been configured in its final form, enter that exact length
into the Probe Length parameter within the transmitter
and then ensure a “Dry Probe” status which confirms
that the end of probe signal is measured correctly.

4.3.2 Blocking Distance and Damping

Other relevant configuration parameters are Blocking
Distance and Damping.

Blocking Distance is a configurable “dead-band” that
can be entered into the unit. Although the Model 705
unit can typically read from the tip of the probe to the
top of the flange, Life Sciences applications may require
the use of blocking distance to ignore some distance
from the top of the probe. It may be used when an elec-
tromagnetic pulse reverberates along an unusually long
nozzle to create a phenomenon called “ringing.” Ringing
generates a false level signal beyond the bottom of the
nozzle. In extreme cases, blocking distance also may be
used to ignore spray from a nozzle that is too close to
the probe and cannot be addressed by reducing sensi-
tivity.

The Damping parameter is not typically used in Life
Sciences applications. Most guided wave radar units are
connected to a PLC or DCS that has the capability to

perform any damping while true measurement can be
received into data collection systems.
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4.3.3 Strapping Tables

A bent probe creates a non-linear output relative to
actual liquid level in a vessel. To account for this non-lin-
earity, the Eclipse unit has a twenty-point strapping table
embedded in the device that will correlate a measured
level to some configurable point.

The most common method for using the strapping table
in Life Sciences applications is through a calibrated flow
meter (e.g., coriolis), filling the vessel to meter known
volumes. Then, entering the output level value into the
table along with the corresponding volume as measured
by the meter. Using the strapping table will not only
compensate for the non-linearity associated with bends
in the probe, but also will account for the changes in
volume from changes in tank geometry, disturbances
such as agitator blades, and any other dynamics along
the probe.

The published repeatability for the Eclipse guided wave
radar transmitter in typical Life Sciences applications is
0.025% of volume or 0.1" (3mm), whichever is greater. It
is important to note that the flow meter should be oper-
ated at the rated flow-rate to make sure that the meter
does not affect the accuracy of the strapping table.

When preparing a strapping table, identify areas where
there is significant non-linearity of volume with respect
to level. Then, select and cluster strapping table points
in quantities of 3 to 5, depending on availability, around
the identified areas. For example, in a typical tulip-
shaped tank, approximately fifty percent of the points
should be in the non-linear portion of the tank. Then, 3-5
cluster points should be assigned to the batch heights
for the process.

Finally, one point should be reserved in any application
for a point at 105%-110% of the maximum operating
volume. There are two philosophies regarding the first
point. Most tables will perform linear interpolation
between points. Therefore, anything measured between
zero and the first strapping table point will be interpolat-
ed. However, some users prefer to measure the first
possible point and correlate that to a known volume for
repeatability.
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4.3.4 Tuning/Optimization

GWR devices may require fine tuning in the field after
installation. In the most basic applications, the Model
706 requires no configuration or tuning. However, as
complexities such as probe bending and proximity to
disturbances in the vessel are entered into design of the
installation, AMETEK LMS suggests using the following
guidelines to tune a GWR unit.

4.3.4.1 Dielectric Range/Sensitivity

Adjust the Dielectric Range and Sensitivity parameters to
change the gain of the device. Dielectric range can be
thought of as a “course gain adjustment,” and sensitivity
as a “fine gain adjustment.” Often, there is no further
configuration or tuning required beyond these adjust-
ments.

4.3.4.2 PACTware Echo Curve

A HART modem is required for a PC to communicate
with the transmitter. Using the Echo Curve function pro-
vides a real-time waveform and indicates the effects of
the changes made to configuration.

Threshold Adjustment Based on EchoCurve

There are cases where sensitivity adjustments will not
ignore noise present in a vessel. In those cases, thresh-
old adjustments (Positive or Negative depending on the
Echo Curve) may be necessary.

4.3.4.3 Blocking Distance

If there is noise at the top of the probe that can not be
ignored, such as an installation that is too close to a
spray ball that has an excessive flow stream aimed at
the probe, then an artificial dead-band can be intro-
duced using the "blocking distance" parameter. This is a
top-down measured portion of the probe that will be
ignored.

4.3.4.4 Echo Curves in Dry and Filled States

Obtain Echo Curves in both dry and filled states to make
sure that changes to configuration do not affect the
unit’s ability to read the true end of probe signal as well
as liquid level along the probe.
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4.3.4.5 Strapping Table Configuration

The referenced configuration parameters can affect
where a waveform crosses thresholds. Therefore, all
strapping table information should be obtained after the
configuration has been optimized.

4.3.4.6 Additional Considerations

4.4

Many Life Sciences industry applications are dynamic
processes. These may require additional tuning to
accommodate the differences. Specifically, applications
where clean-in-place (CIP) is present may require further
tuning as the recycle rates are finalized.

Caustics have a high dielectric that will respond differ-
ently than process water (i.e. reducing sensitivity
addresses a majority of these fine-tuning cases). The
Echo Curve function in the Eclipse PACTware DTM is
very effective in identifying what adjustments need to be
made and whether they have been resolved.

Foaming applications are quite common in Life Sciences
liquid level measurement applications and many, if not
all, liquid levels can be measured using the Eclipse
GWR. However, there is a limit that is dependent upon
the dielectric value of the foam. If the value is high
enough, the radar signal will not pass through the foam.
Based on experience, the Eclipse is operational in most
Life Sciences operation by utilizing the sensitivity and
threshold adjustment built into the unit to address these
situations.

Troubleshooting and Diagnostics

The Eclipse Model 706 transmitter is designed and engi-
neered for trouble-free operation over a wide range of
operating conditions. The transmitter continuously runs a
series of internal self-tests and displays helpful mes-
sages on the large graphic liquid crystal display (LCD)
when attention is required.

The combination of these internal tests and diagnostics
messages offer a valuable proactive method of trou-
bleshooting. The device not only tells the user what
wrong, but also, and more importantly, offers sugges-
tions on how to solve the problem.

All of this information can be obtained directly from the
transmitter on the LCD, or remotely by using a HART
communicator or PACTware and the Eclipse Model 706
DTM.
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Red Orange
Failure Function
Check
Dut of Maintenance
Epenﬁcalinn HHILIEIIHI.‘:
Yellow Blue

4.4.1

PACTware” PC Program

The Eclipse Model 706 offers the ability to perform more
advanced diagnostics such as Trending and Echo Curve
analysis using a PACTware DTM. This is a powerful trou-
bleshooting tool that can aid in the resolution of any
diagnostic indicators that may appear.

Refer to section 7.0 “Advanced Configuration/
Troubleshooting Techniques” for additional information.

Diagnostics (Namur NE 107)

The Eclipse Model 706 transmitter includes an exhaus-
tive list of Diagnostic Indicators which follow the
NAMUR NE 107 guidelines.

NAMUR is an international user association of automa-
tion technology in process industries, whose goal is to
promote the interest of the process industry by pooling
experiences among its member companies. In doing so,
this group promotes international standards for devices,
systems, and technologies.

The objective of NAMUR NE 107 was essentially to
make maintenance more efficient by standardizing diag-
nostics information from field devices. This was initially
integrated via FounDpATION fieldbus, but the concept
applies regardless of the communication protocol.

According to the NAMUR NE107 recommendation, "Self
Monitoring and Diagnosis of Field Devices," fieldbus
diagnostic results should be reliable and viewed in the
context of a given application. The document recom-
mends categorizing internal diagnostics into four stan-
dard status signals:

Failure

Function Check

Out of Specification
Maintenance required

These categories are shown by both symbols and col-
ors, depending on the display capability.
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Analog Output Error

Failure

Function
Check

Out of

High A
Temperature Specification

Calibration
Required )
Maintenance

Required

Diagnostic Indicators NE-107
Status Signals

In essence, this approach ensures that the right diag-
nostic information is available to the right person-at the
right time. In addition, it allows diagnostics to be
applied, as most appropriate, for a particular plant appli-
cation (such as process control engineering or asset
management maintenance). Customer specific mapping
of diagnostics to these categories allows for flexible
configuration depending on the user's requirements.

From an external Model 706 transmitter perspective,
diagnostic information includes measurement of process
conditions, in addition to detection of internal device or
system anomalies.

As mentioned above, the indicators can be assignable
(via the DTM or host system) by the user to any (or none)
of the NAMUR recommended Status Signal categories:
Failure, Function Check, Out of Specification, and
Maintenance Required.

The FounDpATION fieldbus transmitter version of the Model
706 was implemented according to the Field Diagnostics
Profile, which is consistent with the objectives of NE 107.

In the FOUNDATION fieldbus version, diagnostic indicators
can be mapped to multiple categories, an example is
shown in the diagram at left.

In this example, “Calibration Required” is mapped to
both the Out of Specification and Maintenance Required
status signals, and the diagnostic indicator named “High
Temperature” is mapped to none of the signals.

Indicators that are mapped to the Failure category will
normally result in a current loop alarm output. The alarm
state for HART transmitters is configurable as high (22
mA), Low (3.6 mA), or Hold (last value).

Users will not have the ability to unassign certain indica-
tors from the Failure signal category as the Model 706
user interfaces will prohibit or reject such re-assignment
entries). This is to ensure that current loop alarms are
asserted in situations where the device is not able to
provide measurements due to critical failures. (For
example, if the alarm selection has not been set to Hold,
or a fixed current mode is in effect.)

A default mapping of all diagnostic indicators will be
applied initially, and can be re-applied through use of a
reset function.
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Refer to the table below for a complete listing of the
Model 706 diagnostic indicators, along with their expla-
nations, default categories, and recommended remedies.

NOTES:

1) The remedies shown in this table can also be seen on

the transmitter LCD by viewing the present status
screen when the device is in a diagnostic condition.

2) Those indicators showing failure as the default result
in an alarm condition.

4.4.2 Diagnostic Indication Simulation

The DD and DTM allow for the ability to manipulate
diagnostic indicators. Intended as a means to verify
the configuration of the diagnostic parameters and
connected equipment, a user can manually change any
indicator to and from the active state.

4.4.3 Diagnostic Indicator Table

Below is a listing of the Model 706 diagnostic indica-
tors, showing their priority, explanations and recom-
mended remedies. (Priority 1 is highest priority.)

Default

Priority Indicator Name Category Explanation Remedy (Context Sensitive Help)
. Unrecoverable error occurred in stored
1 Software Error Failure
program.
2 RAM Error Failure | RAM (read/write) memory failing.
Contact AMETEK LMS Technical
3 ADC Error Failure | Analog-to-digital converter failure. Support.
4 EEPROM Error Failure | Non-volatile parameter storage failing.
5 Analog Board Error| Failure |Unrecoverable hardware failure.
Actual loop current deviates from com- . .
6 Analog Output Failure | manded value. Analog output is inaccu- Perform Adjust Analog Output mainte
Error nance procedure.
rate.
7 Spare Indicator 1 OK Reserved for future use.
8 Default Saved parameters are set to default val- Perform complete Device Configuration.
Parameters ues.
Attach a probe.
Torque HF nut.
Clean gold pin on transmitter and socket
9 No Probe Failure | No Probe Connected. on probe.
Ensure Model 705 adapter is properly
secured.
Contact AMETEK LMS Technical Support.
Torque HF nut.
Clean gold pin on transmitter and socket
on probe.
Check settings:
10 No Fiducial Failure | Reference signal too weak to detect. Fiducial Gain

HF Cable Length
Window
Increase Fid Gain.
Contact AMETEK LMS Technical Support.
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4.4.3 Diagnostic Indicator Table

.. . Default .
Priority Indicator Name Category Explanation Remedy
Check settings:
Dielectric Range
Sensitivity
11 No Echoes Failure No signal detected anywhere on probe. EoP Thresh Value
Increase Sensitivity.
Lower EoP Thresh.
View Echo Curve.
Check settings:
Upper Dielectric,
. Signal from upper liquid too weak to B'°°‘?'.”9 Distance,
12 Upr Echo Lost Failure detect Sensitivity
’ Ensure Upr Level is below blocking
distance.
View Echo Curve.
13 Spare Indicator 2 OK Reserved for future use.
Check settings:
Probe Length
14 E;P bAonvde Failure EQ: (::1 Probe appears above Probe Decrease Sensitivity
robesn 9 Increase Blocking Distance
View Echo Curve.
Check settings:
Level signal appears beyond Probe Probe Model,
Lvl Below . Probe Length,
15 ProbeEnd Failure | Length. Level Threshold = Fixed
robesn (Possible water bottom situation) e
Increase Sensitivity
View Echo Curve.
Check settings:
Probe Length
16 E;P bBeElijw Failure EQ: ?:1 Probe appears beyond Probe Dielectric Range
robekn gt Sensitivity
View Echo Curve.
17 safety 2 a1 Failure Risk of echo loss if liquid rises above Ensure that liquid cannot reach
atety =one arm Blocking Distance. Blocking Distance.
18 Config Conflict Failure Measgrement type and ptjlmary yarlable Confirm proper configuration.
selection parameters are inconsistent. | Check Measurement Type.
Volume calculated from Level reading Check settings:
19 |High Volume Alarm| Failure |exceeds capacity of vessel or custom Vessel Dimensions,
table. Custom Table entries
Check settings:
Flow calculated from Distance reading Flow Element
20 High Flow Alarm Failure |exceeds capacity of flow element or Reference Distance
custom table. Gen Eqgn Factors
Custom Table entries
21 Spare Indicator 3 OK Reserved for future use
22 Initializi Function | Distance measurement is inaccurate Standard start-up message. Wait for up
prtiatizing Check | while internal filters are settling. to 10 seconds.
. Loop current not following PV. May be If unexpected, check Loop Current
Analog Output Function L . o .
23 - caused by existing alarm condition, Mode. Ensure device is not in Loop
Fixed Check ) : .
ongoing Loop Test or Trim Loop operations. | Test.
24 config Ch 4 Function |A parameter has been modified from the| If desired, reset Config Changed indica-
ontig ange Check User Interface. tor in ADVANCED CONFIG menu.
25 Spare Indicator 4 OK Reserved for future use.
26 Spare Indicator 5 OK Reserved for future use.
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4.4.3 Diagnostic Indicator Table

. . Default .
Priority Indicator Name Category Explanation Remedy
27 Spare Indicator 6 OK Reserved for future use.
Internal signal timing out of limits Check accuracy of Level
Ramp Interval L . . . .
28 . Out of Spec | causing inaccurate distance reading.Replace transmitter electronics.
rror measurement. Contact AMETEK LMS Technical Support.
Electronics too hot. May compromise | Shield transmitter from heat source or
29 High Elec Temp | Out of Spec |level measurement or damage increase air circulation. Locate
instrument. transmitter remotely in a cooler area.
Electronics too cold. May compromise | Insulate transmitter.
30 Low Elec Temp Out of Spec | level measurement or damage Locate transmitter remotely in a warmer|
instrument. area.
‘ . Factory calibration has been lost. Return transmitter to factory for
31 Calibration Req’d| Out of Spec | Measurement accuracy may be o
e recalibration.
diminished.
Echo Redect Echo Rejection inoperative. May report
32 cho Rejec Out of Spec | erroneous Level readings. Upr Echo Save a fresh Echo Rejection Curve.
Invalid
may be lost near top of probe.
33 |[Spare Indicator 7 OK Reserved for future use.
Distance measurement calculated Verify Level reading. If incorrect,
34 Inferred Level Out of Spec | indirectly from probe elongation. Level | compare Dielectric Range against EoP
reading is only approximate. Dielectric reading.
35 |Adjust Analog out| Out of Spec |Loop current is inaccurate. Perjform Adust Analog Output
maintenance procedure.
Totalizer Data Non-volatile Totalizer Data storage Contact AMETEK LMS
36 Out of Spec | ,_... )
Lost failing. Technical Support.
Check settings:
37 No Probe Target | Out of Spec|Not actively compensating Probe Model
Target Ticks
Low Supply Loop current may be incorrect at high- | Verify loop resistance.
38 Out of Spec "
Voltage er values. Analog output is inaccurate. | Replace loop power supply.
No liquid is contacting probe. Level at | If unexpected, verify proper probe
39 Dry Probe OK 4 : 9p P  VErily proper p
unknown distance beyond probe. length for application.
40 [Bad T t Locati Maintenance Incorrect steam target location Contact AMETEK LMS
ad target Location  pequired 9 Technical Support.
Check settings:
41 L Echo St th Maintenance Risk of Echo Lost due to weak signal Dielectric Range
ow Beho teng Required gnal. Sensitivity
View Echo Curve.
Check settings:
42 L Ife Echo S Maintenance| Risk of Interface Echo Lost due to Dielectric Range
ov ¢ Echo Str Required | weak signal. Sensitivity
View Ifc Echo Curve.
. Transmitter has jumped to an echo at Check set.tmgs:.
Maintenance . . Dielectric Range
43 |Max Jump Exceeded . location that exceeds “Max Level o
Required Jump” from previous echo location Sensitivity
P P ' View Echo Curve.
44 Spare Ilnodlcator OK Reserved for future use.
A Sequence Record number has been | If desired, report Sequence Record
45 Sequence Record OK Seq > report Seq

stored in Event Log.

number to factory.

The ECLIPSE Model 706 offers the ability to do Trending and Echo Curve analysis via the local graphical LCD or by using PACTware and the Model 706 DTM.
The Model 706 DTM is a power troubleshooting tool that can aid in the resolution of some of the Diagnostic Indicators shown above.
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DIAGNOSTICS
Present Status
EVENT HISTORY
ADVANCED DIAGNOSTICS
ECHO CURVES
ECHO HISTORY SETUP

OK

DEVICE FAILURE

No Probe

DIAGNOSTICS
Present Status
EVENT HISTORY
ADVANCED DIAGNOSTICS
ECHO CURVES
ECHO HISTORY SETUP

No Probe

4.4.4 Diagnostic Help

Selecting DIAGNOSTICS from the MAIN MENU
presents a list of five ITEMS from the top level of the
DIAGNOSTICS tree.

When Present Status is highlighted, the highest priority
active diagnostic indicator (humerically lowest in Table
3.3.3) is displayed on the bottom LCD line, which is
“OK” as shown at left. Pressing the ENTER key moves
the active diagnostic indicator to the top line outdented
and presents in the lower area of the LCD a brief expla-
nation of and possible remedies for the indicated condi-
tion. A blank line separates the explanation from the
remedies. Additional active diagnostic indicators, if any,
appear with their explanations in descending priority
order. Each additional active indicator name-explanation
pair is separated by a blank line from the one above.

If the explanation and remedy text (and additional name-
explanation pairs) exceeds the available space, a <&
appears in the rightmost column of the last line indicat-
ing more text below. In this situation, the DN key scrolls
text up one line at a time. Similarly, while text exists
above the upper line of the text field, a ¢ appears in the
rightmost column of the top (text) line. In this situation,
the UP key scrolls the text down one line at a time.
Otherwise the DN and UP keys are inoperative. In all
cases the ENT or DEL key reverts to the previous screen.

When the transmitter is operating normally and the high-
light cursor is positioned on Present Status, the bottom
LCD line displays “OK” because no diagnostic indicators
are active.

EVENT HISTORY - This menu displays the parameters
related to diagnostic event logging.

ADVANCED DIAGNOSTICS - This menu displays para-
meters related to some of the advanced diagnostics
available within the Model 706.

INTERNAL VALUES - Displays read-only internal
parameters.

ELEC TEMPERATURES - Displays temperature
information as measured in the potted module in
degrees F or C.

TRANSMITTER TESTS - Allows the user to
manually set the output current to a constant value.
This is a method for the user to verify operation of
the other equipment in the loop.

ECHO CURVES - This menu allows the user to display
the various Echo Curves on the LCD.
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Nozzles
e 2" Diameter minimum
e Ratio of Diameter:
Length should be >1:1
* Do not use Pipe Reducers (restriction)

< Obstruction

ECHO HISTORY SETUP - The Model 706 contains the
unique and powerful feature that allows waveforms to be
automatically captured based on Diagnostic Events,
Time or both. This menu contains those parameters that
configure that feature.

Eleven (11) waveforms can be saved directly into the
transmitter.

¢ Nine (9) Troubleshooting Curves
¢ One (1) Echo Rejection Curve
¢ One (1) Reference Curve

TREND DATA - A 15-minute trend of the PV can be
displayed on the LCD.

4.4.5 Obstructions

Metallic obstructions in the vicinity of a single rod probe
can also affect the performance. If the level reading
repeatedly locks on to a specific level higher than the
actual level, it may be caused by a metallic obstruction.
Obstructions in the vessel (e.g., pipes, ladders) that are
located close to the probe may cause the instrument to
show them as level.

Refer to the Probe Clearance Table for recommended
clearance distances. The distances shown in this table
can be dramatically reduced by utilizing the Echo
Rejection feature (within the transmitter or) in PACTware
and the Eclipse Model 706 DTM.

NOTE: Use caution when rejecting large positive going signals as the

negative going level signal can be lost when passing through
them.

PROBE CLEARANCE TABLE

Distance
to Probe

Acceptable Objects

<6" (15 cm)

Continuous, smooth, parallel conductive surface, for example a metal tank wall;
important that probe does not touch wall

>6" (15 cm)

<1" (25mm) diameter pipe and beams, ladder rungs

>12" (30 cm)

<3" (75mm) diameter pipe and beams, concrete walls

>18" (46 cm)

All remaining objects
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20 mA-

4 mA-

20 mA-

4mA-

Example 1

Example 2

4.5

Level Units = inches

Probe Model = 7YT

Probe Mount = NPT

Probe Length = 72 in

Level Offset = 0 in

Dielectric Range =
Above 10

‘4mA:24 in

‘20 mA = 60 in

Level Units = inches

Probe Model = 7YT

Probe Mount = NPT

Probe Length = 72 in

Level Offset = 10 in

Dielectric Range =
Above 10

‘4mA=24 in

‘20 mA = 60 in

4.5.1

Configuration Information

This section is intended to offer additional information
related to some configuration parameters.

Level Offset Description

The parameter referred to as Level Offset in the Eclipse
Model 706 DEVICE SETUP/BASIC CONFIG menu is
defined as the desired level reading when liquid surface
is at the tip of the probe.

The Eclipse Model 706 transmitter is shipped from the
factory with Level Offset set to 0. With this configura-
tion, all measurements are referenced from the bottom
of the probe. See Example 1.

Example 1 (Level Offset = 0 as shipped from factory):

Application calls for a 72-inch Model 7yT coaxial
probe with an NPT process connection. The process
medium is water with the bottom of the probe 10
inches above the bottom of the tank.

The user wants the 4 mA Set Point (LRV) at 24 inches
and the 20 mA Set Point (URV) at 60 inches as
referenced from the bottom of the probe.

In those applications in which it is desired to reference
all measurements from the bottom of the vessel, the
value of Level Offset should be changed to the distance
between the bottom of the probe and the bottom of the
vessel as shown in Example 2.

Example 2:

Application calls for a 72-inch Model 7yT coaxial
probe with an NPT process connection. The process
medium is water with the bottom of the probe 10
inches above the bottom of the tank.

The user wants the 4 mA Set Point (LRV) at 24 inches
and the 20 mA Set Point (URV) at 60 inches as
referenced from the bottom of the tank.

When the Eclipse transmitter is mounted in a
chamber/bridle, it is usually desirable to configure the
unit with the 4 mA Set Point (LRV) at the lower process
connection and the 20 mA Set Point (URV) at the upper
process connection. The measuring range then
becomes the center-to-center dimension. In this case, a
negative Level Offset needs to be entered. In doing so,
all measurements are then referenced at a point up on
the probe, as shown in Example 3.
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Example 3

Level Units = inches

Probe Model = 7YG

Probe Mount = Flange

20mA Probe Length = 48 in

Level Offset =-6.0 in

Dielectric Range =
Above 10

4mA ‘4 mA = 0in

‘20 mA = 30 in

4.5.2

NOTE:

Example 3:

Application calls for a 48-inch Model 7yG caged-
coaxial flanged probe measuring water in a chamber
with the bottom of the probe extending six inches
below the lower process connection. The user wants
the 4 mA point to be 0 inches at the bottom process
connection and the 20 mA point to be 30 inches at the
top process connection.

End-of-Probe Analysis

A new addition to the Model 706 Eclipse transmitter is a
feature called End-of-Probe Analysis (EoPA).

Located in the DEVICE SETUP/ADVANCED CONFIG
Menu, this feature is patterned after the “Tank-Bottom
Following” algorithms of the early Non-Contact radar
transmitters. When the return signal from the level is
lost, this feature allows the Model 706 transmitter to
infer level measurement based on the apparent location
of the end-of-probe (EoP) signal.

Due to the fact that the propagation of the GWR signal
is affected by the dielectric constant of the medium in
which it is traveling, signals along the probe are delayed
in proportion to the dielectric constant. By monitoring
the location of the (delayed) EoP signal and knowing the
dielectric constant of the medium, the level signal can
be back-calculated, or inferred.

The End-of-Probe Analysis feature is located in the
Advanced Config menu and requires an Advanced
Password to activate. Several additional parameters will
need to be configured for optimum performance.

The accuracy of this level measurement mode is not that of
detecting true product level, and can vary depending on the
process. AMETEK LMS recommends that this feature be used
only as last resort for measuring levels in those rare applica-
tions in which the level signals are inadequate, even after the
common troubleshooting techniques of gain increase and
threshold adjustment are implemented.

Refer to section 7.0 “Advanced Configuration/
Troubleshooting Techniques” or contact AMETEK LMS
Technical Support for additional instructions.
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4.5.3 Echo Rejection

The Model 706 transmitter Echo Rejection feature is
located in the DEVICE SETUP/ADVANCED CONFIG
menu, and requires an Advanced Password to activate.
It is highly recommended that this feature be used with
the waveform capture capability of the Model 706 DTM
and PACTware™.

Refer to Section 7.0 “Advanced Configuration/
Troubleshooting Techniques” or contact AMETEK LMS
Technical Support for additional instructions.

4.5.4 Volumetric Capability

Selecting Measurement Type = Volume and Level allows
the Model 706 transmitter to measure volume as the
Primary Measured Value.

4.5.4.1 Configuration using built-in Vessel Types

The following table provides an explanation of each of
the System Configuration parameters required for vol-
ume applications that use one of the nine Vessel Types.

Configuration Parameter

Explanation

Volume Units

A selection of Gallons (factory default Volume Unit), Milliliters, Liters, Cubic Feet, or Cubic
Inches, is provided.

Select either Vertical/Flat (factory default Vessel Type), Vertical/Elliptical, Vertical/Spherical,
Vertical/Conical, Custom Table, Rectangular, Horizontal/Flat, Horizontal/Elliptical,

Vessel Type Horizontal/Spherical, or Spherical.
Note: Vessel Dims is the next screen only if a specific Vessel Type was selected. If Custom
Table was selected. Refer to page 61 to select the Cust Table Type and Cust Table Vals.
Vessel Dims See the vessel drawings on the following page for relevant measuring areas.
Radius Used for all Vessel Types with the exception of Rectangular.
Ellipse Depth Used for Horizontal and Vertical/Elliptical vessels.

Conical Height

Used for Vertical/Conical vessels.

Width

Used for Rectangular vessels.

Length

Used for Rectangular and Horizontal vessels.
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Vessel Types

SPHERICAL

-

F Langth 1

HORIZONTAL/ELLIPTICAL

VERTICAL/ELLIPTICAL VERTICAL/SPHERICAL

L.
Wikdth
T

X

Length

™

RECTANGULAR

VERTICAL/FLAT VERTICAL/CONICAL

HORIZONTAL/FLAT
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4.5.4.2 Configuration using Custom Table

If none of the nine Vessel Types shown can be used, a
Custom Table can be created. A maximum of 30 points
can be used to establish the level to volume relationship.
The following table provides an explanation of each of
the System Configuration parameters for volume appli-
cations where a Custom Table is needed.

Configuration Parameter

Explanation (Custom Volumetric Table)

Volume Units

A selection of Gallons (factory default Volume Unit), Milliliters, Liters, Cubic
Feet, or Cubic Inches, is provided.

Vessel Type

Select Custom Table if none of the nine Vessel Types can be used.

Cust Table Type

The Custom Table points can be a Linear (straight line between adjacent points) or
Spline (can be a curved line between points) relationship. See below drawing for
more information.

Cust Table Vals

A maximum of 30 points can be used in building the Custom Table. Each pair of
values will have a level (height) in the units chosen in the Level Units screen, and
the associated volume for that level point. The values must be monotonic, i.e.
each pair of values must be greater than the previous level/volume pair. The last
pair of values should have the highest level value and volume value associated
with the level in the vessel.

P2

) - ————— - — - — =} - - =

p1 P2

P1 Use where walls are not perpendicular to base.

Concentrate at least two points at beginning (P1) and end (P9);

and three points at either side of transition points.

LINEAR

SPLINE
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4.5.5

4.5.6

Reset Function

A parameter labeled “Reset Parameter” is located at the
end of the DEVICE SETUP/ADVANCED CONFIG menu.

In the event a user gets confused during configuration or
advanced troubleshooting, this parameter gives the user
the ability to reset the Model 706 transmitter configuration.

Unique to the Model 706 transmitter is the ability for
Magnetrol to fully “pre-configure” devices to customer
requests. For that reason, the Reset function will return
the device back to the state at which it left the factory.

It is recommended that AMETEK LMS Technical Support
be contacted as the Advanced User password will be
required for this reset.

Additional Diagnostic/Troubleshooting Capabilities

4.5.6.1 Event History

As a means for improved troubleshooting capability, a
record of significant diagnostic events is stored with time
and date stamps. A real time on board clock (which must
be set by the operator), will maintain the current time.

4.5.6.2 Context-sensitive Help

Descriptive information relevant to the highlighted para-
meter in the menu will be accessible via the local display
and remote host interfaces. This will most often be a
parameter-related screen, but could also be information
about menus, actions (for example, Loop [Analog Output]
Test, resets of various types), diagnostic indicators, etc.

For example: Dielectric Range — Selects the range
bounding the dielectric constant of the medium in ves-
sel. For interface measurement mode, it selects the
range bounding the dielectric constant of the lower lig-
uid medium. Some ranges may not be selectable
depending on the probe model.

4.5.6.3 Trend Data

Another new feature to the Model 706 is the ability to log
several measured values (selectable from any of the
primary, secondary, or supplemental measured values)
at a configurable rate (for example, once every five min-
utes) for a period ranging from several hours to a num-
ber of days (depending on the configured sample rate
and number of values to be recorded). The data will be
stored in non-volatile memory in the transmitter with
date and time information for subsequent retrieval and
visualization using the associated Model 706 DTM.
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4.6 Agency Approvals

PO @

Seguranca

A X

ocpooos INMETRO

These units are in compliance with the EMC-directive 2014/30/EU,
the PED-directive 2014/68/EU and the ATEX directive 2014/34/EU.

Explosion Proof (with intrinsically Safe Probe)
US/Canada:

Class I, Div 1, Group B, C and D, T4

Class I, Zone 1 AEx db/ia [ia IIC Ga] IIB + H2 T4 Gb/Ga
Class I, Zone 1 Ex db/ia [ia IIC Ga] IIB + H2 T4 Gb/Ga

Ta = -40°C to +70°C

Type 4X, IP66/IP67

Flame Proof

ATEX - FM14ATEX0041X/FM22UKEX0048X:

Il 2/1 G Ex db/ia [ia IIC Ga] IIB + H2 T6 to T1 Gb/Ga
Ta = -40°C to +70°C

IP66/IP67

IEC- IECEx FMG 14.0018X:

Ex dbf/ia [ia IIC Ga] IIB + H2 T6 to T1 Gb/Ga
Ta = -40°C to +70°C

IP66/IP67

Intrinsically Safe

US/Canada:

Class I, II, Ill, Div 1, Group A, B, C, D, E, F, G, T4,
Class |, Zone 0 AEx ia IIC T4 Ga

Class |, Zone 0 Ex ia IIC T4 Ga

Class |, Zone 2 AEx ic IIC T4 Gc

Class |, Zone 2 Ex ic IIC T4 Gc

Ta =-40°C to + 70°C

Type 4X, IP66/IP67

ATEX - FM14ATEX0041X/FM22UKEX0048X:
11 GExiallC T4 Ga

Ta = -40°C to +70°C

IP66/IP67

ATEX - FM22ATEX0003X:
13 GExicllC T4 Ge

Ta = -40°C to +70°C
IP66/IP67

IEC - IECEx FMG 14.0018X:
Ex ia lIC T4 Ga

Ex ic IIC T4 Gc

Ta = -40°C to +70°C
IP66/IP67

AVERTISSEMENT! Danger d’explosion
éventuel. Ne brancher ou débrancher des
équipements que si I'alimentation électrique
a été coupée ou si la zone est réputée non

dangereuse.
Non- Incendive
US/Canada:
US: Class |, Il, lll, Division 2, Group A, B, C, D, E, F, G, T4

Canada: Class |, Division 2, Group A, B, C, D
Class I, Zone 2 AEx ec [ia Ga] IIC T4 Gc
Class I, Zone 2 Ex ec [ia Ga] IIC T4 Gc

Ta = -40°C to +70°C

Type 4X, IP66/IP67

ATEX - FM14ATEX0042X:

I3 (1) G Ex ec [ia Ga] IIC T4 Gc
Ta = -15°C to +70°C

IP66/1P67

ATEX - FM22ATEX0003X
13 GExicllCT4 Ge

Ta = -40°C to +70°C
IP66/IP67

IEC - IECEx FMG 14.00018X:
Ex ec [ia Ga] IIC T4 Ga/Gc

Ta =-15°C to + 70°C
IP66/1P67

Dust Ignition Proof

US/Canada:

Class I, lll, Division 1, Group E, F and G, T4
Ta = -40°C to +70°C

Type 4X, IP66/IP67

ATEX - FM14ATEX0041X/FM22UKEX0048X:
I11/2 D Ex ia/tb [ia Da] IlIC T85°C to T450°C Da/Db
Ta =-15°C to +70°C

IP66/IP67

IEC - IECEx FMG 14.0018X:

Ex ia tb [ia Da] llIC T85°C to T450°C Db
Ex ia llIC T85°C to T450°C Da

Ta =-15°C to +70°C

IP66/IP67

INMETRO Certification

Brazil:
InMetro -TUV 13.1484X:
BR-ExiallC T4 Ga -40C<Ta<+70C
BR-Ex ec [ia GA] IC T4 Gc -15C < Ta< +70 C
BR-Ex db/ia [ia IIC Ga] IIB + H2 T6...
T1Ga/Gb -40C<Ta<+70C
BR-Ex ia tb [ia Da] IlIC T85 C...T450 C -15C < Ta< +70 C
BR-Ex db [ia] IC T6...T1 Ga/Gb -40 C < Ta< +70C
BR-Ex tb [ia] lIC T85C...T450C Da/Db -15C <Ta<+70C
BR-ExiclICT4 Gc-40C <Ta<+70C
IP66/1P67
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4.6.1 Special Conditions of Use

1. The enclosure contains aluminum and is considered to present a potential risk of ignition by impact or
friction. Care must be taken during installation and use to prevent impact or friction.

2. The risk of electrostatic discharge shall be minimized at installation, following the directions given in the
instructions.

3. Contact the original manufacturer for information on the dimensions of the flameproof joints.

4. For installation with ambient temperature of +70 °C, refer to the manufacturer’s instructions for guidance
on proper selection of conductors.

5. WARNING —Explosion Hazard: Do not disconnect equipment when flammable or combustible atmoshpere
is present.

6. For IEC and ATEX: To maintain the T1 to T6 temperature codes, care shall be taken to ensure the enclo-
sure temperature does not exceed +75 °C.

7. For U.S. and Canada: To maintain the T4 temperature code, care shall be taken to ensure the enclosure
temperature does not exceed +70 °C.

8. Temperature codes for the ratings Ex db/ia [ia IIC] IIB+H2 and Ex ia/tb [ia] llIC are defined by the following

table:
Process Temperature (PT) Temperat(lgz §ode-TCG Temperat(tsr:sgode-TCD

Up to 75 °C T6 TCD= PT+10K=85 °C

From 75 to 90 °C T5 TCD= PT+10K=100 °C

From 90 to 120 °C T4 TCD= PT+15K=135 °C

From 125 to 185 °C T3 TCD= PT+15K=200 °C

From 185 to 285 °C T2 TCD= PT+15K=300 °C

From 285 to 435 °C T1 TCD= PT+15K=450 °C

9. Provisions shall be made to provide transient over-voltage protection to a level not to exceed 119Vdc.
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4.6.2 Agency Specifications — FM/CSA Intrinsically Safe Installation

HAZARDOUS LOCATION NON-HAZARDOUS LOCATION

MODEL 706 LEVEL TRANSMITTER LIMITING VALUES

Voc < 28.6V Ca>4.4nF

INTRINSICALLY SAFE FOR: ISC < 140 MA (a5 2.7uH

CLASS |, II, I DIV. I GROUPS A, B,C,D,E,F,G & T4
CLASS |, ZONE 0 AEx\Ex ia IIC T4 Ga
CLASS |, ZONE 2 AEx\Ex ic IIC T4 Gc
Ta=-40°CTO 70°C

THE VOLTAGE (V max) AND CURRENT (I max), WHICH THE
TRANSMITTER CAN RECEIVE MUST BE EQUAL TO OR
GREATER THAN THE MAXIMUM OPEN. CIRCUIT VOLTAGE

ENTITY
Uiz 284V (Voc OR V+) AND THE MAXIMUM SHORT CIRCUIT CURRENT
TRANSMITTER = 120 mA (Isc OR IE), WHICH CAN BE DELIVERED BY THE SOURCE
INSTRUMENT

Ci=4.4nF AND INDUCTANCE (Li) OF THE LOAD AND THE

Li=27pH CAPACITANCE AND INDUCTANCE OF THE
INTERCONNECTING WIRING, MUST BE EQUAL TO LESS
THAN THE CAPACITANCE (Ca) OR THE INDUCTANCE (La),
WHICH CAN BE DRIVEN BY THE SOURCE DEVICE.

SEE NOTE 1

INSTRINSICALLY

|
|
I
I
|
Pi=0.84 W i DEVICE. IN ADDITION, THE MAXIMUM CAPACITANCE (Ci)
I
I
|
|
! SAFE BARRIER
I

HAZARDOUS AREA—/ SAFE AREAJ

TERMINALS TERMINALS

SEE NOTE 2

MODEL 706-51XX-XXX

SPECIAL CONDITIONS OF USE:

1. THE ENCLOSURE CONTAINS ALUMINUM AND IS CONSIDERED TO PRESENT A POTENTIAL RISK OF IGNITION BY IMPACT OR FRICTION. CARE MUST BE
TAKEN DURING INSTALLATION AND USE TO PREVENT IMPACT OR FRICITON.

2. THE RISK OF ELECTROSTATIC DISCHARGE SHALL BE MINIMIZED AT INSTALLATION, FOLLOWING THE DIRECTIONS GIVEN IN THE INSTRUCTIONS.

3. FORIEC AND ATEX - TO MAINTAIN THE T1 TO T6 TEMPERATURE CODES, CARE SHALL BE TAKEN TO ENSURE THE ENCLOSURE TEMPERATURE DOES
NOT EXCEED 70 °C.

4. FOR US AND CANADA - TO MAINTAIN THE T4 TEMPERATURE CODE, CARE SHALL BE TAKEN TO ENSURE THE ENCLOSURE TEMPERATURE DOES NOT
EXCEED 70 °C.

5. PROVISIONS SHALL BE MADE TO PROVIDE TRANSIENT OVERVOLTAGE PROTECTION TO A LEVEL NOT EXCEEDING 119 Vdc.

6. THE MODEL 706 TRANSMITTER WITH ADAPTOR SHALL BE USED ONLY ON FM APPROVED MODEL 705 ASSEMBLIES.

1. FOR EXPLOSIONPROOF OR DUST-IGNITIONPROOF INSTALLATIONS. THE I.S. GROUND TERMINAL SHALL BE CONNECTED TO APPROPRIATE
INTRINSICALLY SAFE GROUND INACCORDANCE WITH THE CANADIAN ELECTRICAL CODE [CEC] [FOR CSA] OR THE NATIONAL ELECTRINCAL CODE
[NEC, ANSI/NFPA 70] [FOR FMRC]. FOR INTRINSICALLY SAFE INSTALLATIONS. THE I.S. GROUND TERMINAL DOES NOT REQUIRE GROUNDING.

2. MANUFACTURER'S INSTALLATION INSTRUCTIONS SUPPLIED WITH THE PROTECTIVE BARRIER AND THE CEC [FOR CSA] OR THE NEC AND

ANSI/ISA RP 12.6 [FOR FMRC] MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT. BARRIER MUST BE CSA CERTIFIED FOR CANADIAN

INSTALLATIONS & FM APPROVED FOR U.S. INSTALLATION.

CONTROL EQUIPMENT CONNECTED TO PROTECTIVE BARRIERS MUST NOT USE OR GENERATE MORE THAN 250 VDC OR VRMS.

NRTL LISTED DUST-TIGHT SEALS MUST BE USED WHEN TRANSMITTER IS INSTALLED IN CLASS Il & Il ENVIRONMENTS.

NO REVISIONS TO THIS DRAWING WITHOUT CSA AND FMRC APPROVAL.

FOR CSA: EXIA INTRINSICALLY SAFE/SECURITE INTRINSEQUE.

FOR CSA: WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABLITY FOR HAZARDOUS LOCATIONS.

FOR SUPPLY CONNECTIONS, USE WIRE SUITABLE FOR THE OPERATING TEMPERATURE. FOR 80° C AMBIENT, USE WIRE WITH A MINIMUM

TEMPERATURE RATING OF 85° C.

9. THE TRANSMITTER CAN ALSO BE INSTALLED IN:

CLASS 1, DIVISION 2, GROUPS A,B,C&D

CLASS I, DIVISION 2, GROUPS E, F & G (F & G ONLY FOR FMRC)

CLASS IlI, DIVISION 2, HAZARDOUS LOCATIONS AND DOES NOT REQUIRE CONNECTION TO A PROTECTIVE BARRIER WHEN INSTALLED PER
THE CEC (FOR CSA) OR THE NEC (FOR FMRC) AND WHEN CONNECTED TO A POWER SOURCE NOT EXCEEDING 36 VDC.

© N oA W

10. FM APPROVED AND CSA CERTIFIED BARRIERS WITH LINEAR OUTPUT CHARACTERISTICS MUST BE USED.

SHEET 2 OF 3
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4.7 Specifications

4.7.1 Functional/Physical

System Design
Measurement Principle
Input
Measured Variable
Span
Output
Type
Resolution

Digital Display:

Loop Resistance
Diagnostic Alarm
Diagnostic Indication
Damping
User Interface
Keypad
Display
Digital Communication/Systems

Menu Languages

Power (at transmitter terminals)

Housing
Material
Ingress Protection
Net/Gross Weight
Overall Dimensions
Cable Entry
SIL 2/3 Capable (Certified)

Environment
Operating Temperature
Storage Temperature
Humidity
Electromagnetic Compatibility
Surge Protection
Shock/Vibration

Transmitter LCD:
HART DD:

Guided Wave Radar based on Time Domain Reflectometry (TDR)

Level, as determined by GWR time of flight
6 inches to 20 feet (15 cm to 6 m)

4 to 20 mA with HART: 3.8 mA to 20.5 mA useable (per NAMUR NE43)
.003 mA

1 mm

591 ohms @ 24 VDC and 22 mA

Selectable: 3.6 mA, 22 mA (meets requirements of NAMUR NE 43), or HOLD last output

Meets requirements of NAMUR NE107
Adjustable 0-10 seconds

4-button menu-driven data entry

Graphic liquid crystal display

HART Version 7— with Field Communicator, AMS, or FDT

DTM (PACTware™), EDDL

FounbpaTiON fieldbus, PROFIBUS PA

English, French, German, Spanish, Russian

English, French, German, Spanish, Russian, Chinese, Portuguese, Polish
HART: General Purpose (Weatherproof)/Intrinsically Safe/Explosion-proof:
16 to 36 VDC

11 VDC minimum under certain conditions (refer to I&0 Manual 57-643)

Deep Drawn 304 Stainless Steel or die-cast aluminum A413 (<0.4% copper)
IP66/1P67

3 Ibs (1.36 kg) / 4 Ibs (1.81 kq)

H 4.5" (114mm) x W 3.0" (76mm)

%" NPT or M20 x 1.5

Safe Failure Fraction = 93% (HART only)

Functional Safety to SIL 2/3 in accordance with IEC 61508

-40 to +175 °F (-40 to +80 °C); LCD viewable -5 to +160 °F (-20 to +70 °C)
-50 to +185 °F (-45 to +85 °C)

0 to 99%, non-condensing

Meets CE requirement (EN 61326) and NAMUR NE 21 ®

Meets CE EN 61326 (1000V)

ANSI/ISA-S71.03 Class SA1 (Shock); ANSI/ISA-S71.03 Class VC2 (Vibration)

57-643 Eclipse Model 706 Guided Wave Radar Transmitter for use in the Hygienic Industries



4.7.1 Functional/Physical

Performance
Reference Conditions Reflection from liquid, with dielectric constant in center of selected range,

with a 72" (1.8 m) single rod probe at +70 °F (+20 °C), in Auto Threshold Mode

Linearity @ <0.1% of probe length or 0.1 inch (2.5 mm), whichever is greater
Accuracy +0.1% of probe length or £0.1 inch (2.5 mm), whichever is greater
Resolution +0.1 inch or 1 mm

<0.1 inch (2.5 mm): +0.025% of Volume ®
<0.1 inch (2.5 mm)
Approximately 1 second

Repeatability
Hysteresis
Response Time
Initialization Time Less than 10 seconds

Ambient Temperature Effect Approx. £0.02% of probe length/degree C (for probes greater than 8 feet (2.5 m))

@ Single rod probes must be used in metallic vessel or stillwell to maintain CE noise immunity
@ Linearity in top 12 inches (30 cm) of single rod probes in tanks will be application dependent.
® When used with Strapping Table

4.7.2 Probe
Model 7yH

Wetted Metallic Parts

Elastomer and Polymeric Wetted Parts

Diameter

Blocking Distance — Top
Process Connection

Transition Zone (Top)

Transition Zone (Bottom)

Pull Force/Tension

Side Load

Maximum Process Temperature
Maximum Process Pressure
Maximum Viscosity

316L SS, <15 Ry max. electropolished finish
(Optional: Hastelloy C, AL6XN SS)

PEEK and O-ring (Viton or EPDM) (GRAS 21CFR177
and USP <88> Class VIl at 121°C

0.5" (13 mm)

0-36" (0-91 cm)-Probe length dependent (adjustable)

1" = 4" Tri-clamp flange

Application Dependent

1" (2.5cm) @ g, >10

N/A

Not more than 3" deflection at end of 72" (183 cm) probe
+300° F @ 200 psig (+150° C @ 13.7 bar)

200 psig @ +300 °F (13.7 bar @ 150 °C)

10,000 (consult factory if severe agitation/turbulence)

Dielectric Range >1.9
Hermeticity N/A
Temperature/Pressure Charts
200 13.8
= =
8 s
e 2
> >
8 8
o o
a 100 a 69
(7] ]
¢
g o
a a
0 : 0 ;
50 100 200 275 300 10 38 93 135 150

Process Temperature (°F) (max. 300)

7XF/7XH with Viton o-ring
7XH with EPDM o-ring

Process Temperature (°C) (max. 150)

7XF/7XH with Viton o-ring
7XH with EPDM o-ring
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4.7.3 Physical

inches (mm)
X
3.09 . 223
(79) (57)
+ 9.30
2.86 (236)

\ (74) 4.89

124

20° - F z
\ 11.00 .

(279)
Electrical 2443 Aluminum Dual
Connection (113) Compartment Housing
cPr°°eS_S - 304ss Single Compartment
onnection A Housing (20° Top View) —
W 34
Probe (82132)
Insertion
< 0.50 (12) Rod —> Length ({:‘;299)
i Y
Model 7yH Probe with Dual Compartment
304ss Single Compartment Aluminum Housing
Housing (45° View)

REMOTE ASSEMBLY — inches (mm)

The remote assembly is meant to be a simple and cost-effective way to remove the transmitter
electronics and locate it 33" (84 cm) or 144" (3650 cm), which offers a greater degree of flexibility
during installation. It is supplied with a remote bracket and flexible armor conduit as a complete
assembly. This can be employed with both styles of housings.

2.75 33.00 or 144.00
>l w0 [ (838 or 3650) >
Araaet ;
3.00 3.75
?é‘:()’ \\ (7+6) (95)
A 3.50 2 Holes
f [~ 89) - .38 (10) Dia. ‘

Hygienic Eclipse Remote Configuration
with 304ss Single Compartment Housing
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4.7.4 Power Supply Requirements

4.7.4.1 Safe Operating Area

Safe Operating Area

RLoop
I R
Q 1
1 Typical HART
: 4-20 mA
Digital Solar Mode 1 Operating Area
1
i
1
:
0 11V 16.25 V 24V 36V
Vsupply
4.7.4.2 Supply Voltage
Operational Mode Current Consumption Vmin Vmax
HART
General Purpose 4mA 16.25V 36v
P 20mA 11V 36V
Intrinsically Safe 4mA 16.25V 28.6V
Y 20mA 11V 28.6V
Explosion Proof 4mA 16.25V sev
P 20mA 11V 36V
Fixed Current-Solar Power Operation (PV transmitter via HART)
General Purpose 10mAD 11V 36V
Intrinsically Safe 10mAD 11V 28.6V
HART Multi-Drop Mode (Fixed Current)
Standard 4mAD 16.25V 36V
Intrinsically Safe 4mAD 16.25V 28.6V

@ Start-up current 12 mA minimum.
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4.8 Parts
4.8.1 Replacement Parts

UTILITY

]

Electronics:
Digit: 12 3 4 5 6 7 8 9 10
PartNumber: | |7|0|6H5[1]2] H | | | Serial Number: | | | | | | H |
X = product with a non-standard customer requirement Seg nameplate, always pr.ovide complete part number and
serial number when ordering spares.
(1) Electronic Module (4) 705/706 Adapter
Replacement Part Digit 9 Replacement Part
Z31-2849-001 C 032-6923-001
(2) Display Module (5) O-ring
Replacement Part Replacement Part
Z36-5707-001 012-2201-242
(3) Housing Cover
Digit 7 Digit 8 Digit 9 Replacement Part
0,1or2 Oor1 3orC 032-3934-003
A, BorC Oor1 1orA 036-5702-006

4.8.2 Recommended Spare Parts

Probe:
Digit:

13 14 15

Part Number: |

1 2 3 4 5 6 7 8 9 10 11 12
7] [HH [PJ0joj= [O] [H0]0

X = product with a non-standard customer requirement

Probe Replacement Digit 10
Kits C - Viton GF 1 - EPDM
Complete Kit 089-4506-002 089-4506-002
O-rings only 089-4506-003 089-4506-004
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4.9 Model Number

4.9.1 Transmitter

1 2 3| BASIC MODEL NUMBER
| 706 | Eclipse 4th Generation Guided Wave Radar (GWR) Level Transmitter

4 | POWER
| 5 | 24 VDC, Two-Wire

5 | SIGNAL OUTPUT
| 1 | 4-20 mA with HART

6 | SAFETY OPTIONS
| 2 | SIL2/3 Certified - HART only (5th digit = 1)

7 | ACCESSORIES/MOUNTING
0 No Digital Display or Keypad - Integral

Digital Display and Keypad — Integral

A
B Digital Display and Keypad — 3-foot (1 meter) remote
C

Digital Display and Keypad — 12-foot (3.6 meter) remote

8 | CLASSIFICATION

0 General Purpose, Weatherproof (IP66/IP67)
Intrinsically Safe (FM & CSA CL 1 Div 1, Grps A, B, C, D)
Explosion-proof (FM & CSA CL 1 Div 1, Grps B, C, D)
Intrinsically Safe (ATEX/IEC Ex ia lIC T4)
Flame-proof (ATEX/IEC Ex d ia IIC T6)

Non-sparking (ATEX Ex n lIC T6) /
Non-incendive (FM & CSA, CL 1 Div 2)

Dust Ex (ATEX Il)

Ol O |W|>|lw|=

9 | HOUSING
1 Die-cast Aluminum, Dual-compartment, 45-degree

Investment Cast, Stainless Steel, Dual-compartment,
45-degree
3 304 stainless steel, single compartment @
Die-cast Aluminum, Dual-compartment, 45-degree with
705/706 adapter ©
Investment Cast, Stainless Steel, Dual-compartment,
45-degree with 705/706 adapter
@ Not available with 8th digit = 3 or B.

2

10 | CONDUIT CONNECTION
0 %" NPT
1 M20 x 1.5

v

1 2 3 4 5 6 7 8 9 10
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4.9.2 Single Rod Rigid Hygienic Probe
1 | TECHNOLOGY

| 7 | Eclipse GWR Probes - Model 706

2 | MEASUREMENT SYSTEM

A English (inches)

C Metric (centimeters)

3 | CONFIGURATION/STYLE

| H | Hygienic Single Rod

4 5| PROCESS CONNECTION - HYGIENIC SIZE/TYPE

3P 1%" Tri-Clover® type, 16 AMP Hygienic Flange

4P | 2"Tri-Clover® type, 16 AMP Hygienic Flange

5P 3" Tri-Clover® type, 16 AMP Hygienic Flange

6P | 4"Tri-Clover® type, 16 AMP Hygienic Flange

9P 2%" Tri-Clover® type, 16 AMP Hygienic Flange

6 | CONSTRUCTION CODES

| 0 | Industrial

7 | FLANGE OPTIONS

| 0 | None

8 | MATERIAL OF CONSTRUCTION @

316/316L SST Hygienic

AL6XN SST Hygienic

Hastelloy C22 Hygienic

r|IZ|®|m

316L SST (Material Number 1.4435)

® 15Ra surface finish, Electropolished, CMTRs provided

9 | SPACER MATERIAL

| 0 | None

10 | O-RING MATERIALS

C

Viton® GF

1

EPDM

11 | PROBE SIZE

| 0 | Standard Single Rod

12 | SPECIAL OPTIONS

0 | None

13 14 15| INSERTION LENGTH

inches (012 — 240)
XXX cm (030 - 610)

b

1

12 13 14 15

unit of measure determined by
2nd digit of model number
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5.0

5.1

5.1.1

5.1.2

5.1.3

Dry Calibration Procedure

Calibration Verification

Wet Calibration Verification of Eclipse

Calibration verification of a transmitter and probe in a
vessel is very expensive and time consuming. The vessel
must be taken out of service and WFI water is typically
metered into the vessel through a high accuracy mass
flow meter or other device such as load cells. WFI water
is expensive, typically on the order of $1.00 per liter and
the filling and filling/emptying of a typical processing
vessel and strapping of a transmitter could take upwards
of 6 to 8 hours.

Dry Calibration Verification of Eclipse

An economical alternative to wet calibration is to per-
form dry calibration verification on a GWR transmitter on
a test bench in the metrology lab. Calibration verification
is often performed by one person in less than 20 min-
utes.

Dry Calibration Verification Bench

A Dry Calibration Verification Bench can be manu-
factured by the user or purchased through AMETEK
LMS. The part number for a Dry Calibration
Verification Bench is P/N 89-7910-002.

The Dry Calibration Verification Bench consists of a
transmitter mounting stand, sectioned probes, and
movable target.

NOTE: Transmitter NOT necessary or included with the test stand.

Use the existing transmitter under test.

1

:

Target

Segmented Probe

/ : Stand
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5.2 Procedure to Verify Calibration of Eclipse

A probe is required for a test bench that is as long as
the longest probe installed in the field. The probe must
be of the same type as in the field.

5.2.1 Initial Baseline Verification of Eclipse

The probe and transmitter are calibrated on the actual
vessel in the field. This is normally done by metering in
specific volumes or mass of WF| water through a preci-
sion mass flow meter and “strapping” the transmitter
and probe to that metered quantity. For example,
assume that the probe and transmitter is successfully
calibrated in the field to 0 to 100% equals 4 to 20 mA
equals 0 to 90 cm equals 0 to 500 liters.

Immediately after that wet calibration, dismount the
electronics from the probe, leave the probe in the vessel
and install the transmitter electronics on the test bench
probe.

NOTE: For any Calibration Verification, changes to the transmitter
configurations (sensitivity for example) are NOT permitted!

Begin by positioning the target at specific positions on
the bench probe as determined by predetermined marks
on the probe or as measured by a laser. Write down the
output as displayed on the transmitter. The target is then
moved to the second mark or position on the test rod as
measured by a laser and the reading on the transmitter
is noted. This procedure is continued for the length of
the rod. When the final point on the test rod is measured
and documented, the electronics can be removed from
the test bench and mounted back on the original vessel
in the field.

5.2.2 Subsequent Calibration Verification

Periodic calibration verification is required per
21CFR211.68(a). Each licensed facility will have a fre-
quency of calibration verification documented in their
SOPs.

For subsequent calibration verifications, the transmitter
is removed from the probe and the probe remains in the
vessel to prevent breach of vessel sterility. The transmit-
ter is then placed on the dry calibration verification
bench probe. The Initial Calibration Verification
Document is retrieved for comparison. The target is
paced at the first mark, as documented on the Initial
Calibration Verification sheet and the transmitter reading
is taken and written down on the sheet next to the
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appropriate level mark. This procedure is completed for
each initial level mark. The results for initial verses
“today” are compared. If the accuracies are within the
required range, as determined by the User
Requirement Specification (URS), the transmitter
passes calibration verification and can be rein-
stalled on the process.

If the transmitter under test fails calibration verifica-
tion, the transmitter must be installed on the vessel
and the probe/transmitter must undergo a complete
wet calibration. After a successful wet calibration is
completed, the transmitter should be removed and
taken to the dry calibration verification bench where
a NEW Initial Baseline Verification must be per-
formed. The old Initial Baseline Verification is now
invalid as adjustments have been made to the
transmitter during wet calibration.

5.3 Sample Calibration Verification Document
If the accuracy is inside has limits “URS” (User
Requirement Specifications), the Eclipse passes.
NOTE: The accuracy required is the accuracy required per the
URS - NOT the standard accuracy of Eclipse.
Frequency of calibration verification is determined
based on experience, process conditions, and criti-
cality of the measurement.
INITIAL 2023 2024 2025
Mark1 (0 cm) 0
Mark2 (10 cm) 0
0
0
Mark8 (90 cm) 0
Mark9 (110 cm) 0 0,1 liter
Mark10 (110 cm) 25,2 liter 25,1 liter
Mark11 (120 cm) 45,7 liter 45,8 liter
Mark19 (180 cm) 475,3 liter 475 liter
Mark20 (190 cm) 500,2 liter 500,0 liter
Mark21 (200 cm) 500,2 liter 500,0 liter
Certified Miller Smith
Date 11.1.2010 15.1.2011
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6.0 Hygienic Probe Rebuild Procedure

6.1 Model 7yH
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7.0 Advanced Configuration/
Troubleshooting Techniques

This section contains information regarding some of the
advanced configuration and troubleshooting capability
contained within the Model 706 transmitter. These diag-
nostic options are best suited for use with PACTware
and the Model 706 DTM, and should be implemented
only after contacting AMETEK LMS Technical Support.

7.1 End-of-Probe Analysis (EOPA)

Note that due to the operation of this method, End of
Probe Analysis cannot be applied with interface mea-
surement, applications with a "water" bottoms, or with
stratifying liquids. Therefore, EOPA will not be available
when Measurement Type = Interface & Level.

When EOPA is enabled and the calculated (inferred level)
is being used, a diagnostic warning shown as "Inferred
Level” will be present.

7.1.1 Enable EOPA using PACTware

Click on the Device Setup tab, and then select
Advanced Config. In the lower left corner select the cor-
rect Polarity for the End of Probe pulse, then turn on the
EoP Analysis. The Eop Dielectric box will then appear.
Fill in the correct Dielectric of the process medium being
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7.1.2 Enable EOPA using keypad/LCD

From the MAIN MENU, select DEVICE SETUP and press
Enter.

MAIN MEN
DEVI(
DIAGNOSTICS
MEASURED VALUES

Hold down Enter key &
for help

Scroll down to Advanced Config, and then press Enter.

DEVICE SETUP
IDENTITY
BASIC CONFIG
I/0 CONFIG

DISPLAY CO
ADVANCED

Scroll down to END of PROBE ANALYSIS, and then
press Enter.

ADVANCED CONFIG
Failure Alarm Delay
Level Trim

THRESHOLD SETTINGS

ENDofPROBE ANALYSIS

ECHO REJECTION

57-643 Eclipse Model 706 Guided Wave Radar Transmitter for use in the Hygienic Industries 71



Enter the correct polarity for EoOP Polarity, turn on EoP
Analysis, and then enter the correct value for EoP
Dielectric. EoP Dielectric is the dielectric constant of the
process medium being measured.

ENDofPROBE ANALYSIS
EQP Polarity
EoP Analysis
Eop Dielectric

Positive

7.2 Sloped Threshold

The Sloped Threshold option contained in the Model
706 allows the user additional level detection capability
by allowing the threshold to be sloped (bent) around an
unwanted signal. The result is a convenient way to
ignore undesired signals.

The use of PACTware and the Model 706 DTM is recom-
mended for this option.

Using PACTware, click on the Device Setup tab, and
then select Advanced Config.

In the Threshold Settings section, select “Sloped” within
in the Lvl Tresh Mode dropdown box.

Then set the Sloped Start Value, Lvl Tresh Value, and
Sloped End Distance.
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7.3 Echo Rejection

Another way to ignore unwanted signals along the length
of the probe is by utilizing the Echo Rejection feature.

Setup using PACTware

Select the Diagnostics tab and then the Echo Curve tab.
Then click on New Rejection Curve
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Click on OK at the loop warning message.

Mladel 706 Rew L
New Rejection Curee

ﬂ WWARNING - Lasap shondd B ramenisd from Bulomatc coniral

Lok ||| Mbart

Waiting for user input
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On the next screen, enter the actual process media
location and then hit OK.

Model P06 Rev 1

New Rejection Curnee

Dt the leval funis of om.) comeiparaing =5 1
b M ] i o B .

W aitireg for wzzer inpat |

A password window will then appear (unless the pass-
word was previously entered). Enter the password and
hit OK. Then the system calculates the curve, and then

saves it. Hit OK to confirm.

Model 706 Rey 1 Model 706 Rew L

[

| Mew Rejection Curee || Mew Rejection Curve
Eriber Paiiwtrd: m | 0 Sarvid

| Waitineg for wser inpat || Waiting for user ingat

|

A warning screen is then shown so that the loop can be

returned to automatic control.

.Hndﬂ-l'ﬂ'ﬁﬂl'l'l —

New Rejection Curnee

0 MOTL - Lsag may b refumed & stomyte oonnal

| Waitineg for wser inpat |

At this point the echo rejection curve can be viewed by

selecting Rejection Curve as Curve 2 in the lower left
corner of the screen. The Rejection curve will then be
displayed in red as shown in the screenshot above.

Alternatively, you can follow the procedure below:

Select the Device Setup tab, and then select the
Advanced Config tab. Then click on New Rejection
Curve.
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You will get a warning regarding the loop, hit OK. On the
next screen you need to enter the actual media location
and then hit OK.
Model 706 Revl Model 706 Revl
New Rejection Cunve Hew Rejection Cunee
ﬁ WARNITG - Loap shindkd e remaved from sutamate coniral Eﬂfyﬂﬂﬂlw 1
o ([ e o[ e
Waitireg for wer inpat Waitireg for weer inpat
Next a password window might appear if not already
entered. Then the system calculates the curve, and then
saves it. Hit OK to confirm.
Madel 706 Rev 1 Model 706 R
New Rejection Curve New Rejection Curve
Eriter Pt e ﬂ Covad
[ o || ot | o | [ et |
Waitineg for umer inpart Waitineg for wer inpast
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A warning screen is shown that the loop can be returned
to automatic control.

.Hudtl 706 Rew L

Mew Rejection Curve
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Wasitireg for user input |

At this point the echo rejection curve can be viewed by
selecting Rejection Curve as Curve 2 in the lower left
corner of the Echo Curve screen. The Rejection curve
will then be displayed in red as shown in the screenshot

below.
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7.4 Buildup Detection

A unique feature contained within the Model 706 can be
used to obtain an indication of build-up along the length
of the probe. This can be set as the HART SV or TV
which can be monitored in the control room. An algo-
rithm compares the buildup echo strength as compared
to the Lvl Thrsh Value, and outputs value in percent.
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7.4.1 Buildup Detection Setup using PACTware

Buildup detection is a feature that needs to be turned on
in Advanced Config, see below.
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Once turned on progress can be checked in the
Advanced Diagnostics screen, see below.
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7.4.2 Buildup Detection Setup using the Keypad

From the menu select DEVICE SETUP; Checking buildup can be done from the main
press Enter. display screen. First the unit must be set up to
display the Buildup percentage. Go to the main
menu and select DEVICE SETUP; press Enter.

MAIN MENU
DEVICE SETUP
DIAGNOSTICS
MEASURED VALUES

v
DEVICE SETUP
DIAGNOSTICS
MEASURED VALUES

Hold down Enter key &
for help

Hold down Enter key &
for help

DEVICE SETUP
IDENTITY
BASIC CONFIG
I/0 CONFIG
DISPLAY CONFIG
ADVANCED CONFIG
DEVICE SETUP
IDENTITY
BASIC CONFIG

1/0 CONFIG

DISPLAY CONFIG
ADVANCED CONFIG

Scroll down to ADVANCED CONFIG and press
Enter; then, select On; press Enter

Scroll down to Probe Buildup; press Enter, then
select View. From the main screen the Buildup
percentage is now shown.

Eclipse® Model 706
Level

6
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Appendix A: GWR - Emitted Energy

The Eclipse Model 705 far exceeds the OSHA health and
safety requirements for nonionizing radiation. OSHA
Standard 29 CFR 1910.97 covers non-ionization radia-
tion. Section (a)(2)(i) states:

“For normal environmental conditions and for incident
electromagnetic energy of frequencies from 10 MHz to
100 GHz, the radiation protection guide is 10 mW/cm?
(milliwatts per square centimeter) as averaged over any
possible 0.1-hour period.”

The Eclipse signal is within this frequency range. No sig-
nals are intentionally radiated away from the probe.
Eclipse complies with FCC Part 15, Subpart B as an
unintentional radiator. It is authorized under the verifica-
tion process.

Under the authorization process, the emissions of
Eclipse must be within the limits listed in the table in
section 15.109(a). The highest field strength listed in the
table 500 pV/m (microvolts per meter) at three meters.
Eclipse has a 0.1% duty cycle. For a worst case calcula-
tion, let us assume a 100% duty cycle. This assumption
correlates to the Eclipse generating a continuous signal
for 0.1 hours.

Field strength is related to power density by the equa-
tion:

Power density - (field strength?(the impedance of air in
free space), where the impedance of air in free space is
377 ohms.

The result is power density of 0.066 pW/cm? (picowatts
per square centimeter) at three meters or 6.4 pW/cm?at
one foot. These values are from the one billion to ten bil-
lion times smaller than the OSHA guideline. For a 0.1%
duty cycle, these numbers become even smaller by a
factor of 1000.
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Appendix B: Indexing Bent GWR
Probes in Vessels

Eclipse hygienic GWR probes are often bent to avoid
obstructions in a vessel or to position the tip of the
probe at the heel of a vessel in order to measure as low
in the vessel as possible. An illustration of a bent probe
in a tulip tank is shown at left:

When the Eclipse transmitter is configured and calibrat-
ed to measure volume, it is important to assure that, if
the probe is removed from the vessel and then reinsert-
ed into the vessel, the probe is positioned exactly as it
was when originally calibrated. Any rotation of the bent
probe may significantly affect the calibration of the
instrument. Note that rotation of a straight probe does
NOT affect calibration.

We recommend either of two methods to index the bent
probe in a vessel so that the calibration will be pre-
served: Match-Marking or Positioning Pin. Both methods
are described below.

Match-Marking

Match-Marking is the marking of the GWR probe
process connection in relationship to the vessel ferrule
that it is mounted in. After the probe is properly bent for
the specific vessel, the probe is properly positioned in
the vessel. Before the clamp is placed on the
ferrule/probe joint, the ferrule on the vessel and the
ferule on the GWR probe process connection are
match-marked.

The easiest way to achieve the match-mark is to make a
vertical mark on both the vessel ferrule and the GWR
probe process adapter. This mark can be something as
simple as a permanent Magic Marker line or a vertical
chisel mark. In either case, the indexing mark will match
the alignment of the bent probe within a vessel. Should
the bent GWR probe subsequently be removed or the
position changed, it would be easy to realign both marks
to position the probe to the original geometry.
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Pin Positioning

Rod welded to
process adapter

/

Ring welded to
/ vessel
II/

During fabrication of the vessel, a ring is welded near the
vessel ferrule. The GWR probe is then bent to the
required geometry and is inserted into the vessel. After
the ferrule clamp is installed, the probe is calibrated to
read volume. When the calibration is complete and
before removing the clamp, an indexing rod is bent to fit
into the ring retainer and positioned against the process
adapter of the probe. A temporary mark is then made on
the probe process adapter. The probe is then removed
from the vessel and disassembled to remove the parts
within the probe process adapter so that these parts are
not melted during the welding of the rod to the process
adapter. After welding the indexing rod onto the probe
process adapter, the internals of the probe are reassem-
bled once the process adapter is cool. See sketch at
left.

Note that if the probe process adapter is disassembled,
the parts must be reassembled correctly and torqued to
specifications.

Stainless Steel Housing with Model 7xH

Hygienic probe

Eclipse Model 706 transmitter in a 304 SS housing for
use in a variety of hygienic applications.

0.5-inch diameter 316L SS probe with a 15Ra MAX
surface finish is available with lengths up to 244" and
with Tri-Clover® type connection sizes from 1"

through 4".

1%" Hygienic Connection with bend

316L SS probes can be bent to avoid internal
obstructions such as agitator blades and spray balls,
and to ensure lowest possible level detection.

Aluminum Dual Compartment Housing

Eclipse Model 706 transmitter is available with an
industrial dual compartment aluminum housing.
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Model 706 Hygienic Eclipse® Guided Wave Radar Transmitter
Configuration Data Sheet
Copy blank page and store calibration data for future reference and troubleshooting.
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ASSURED QUALITY & SERVICE COST LESS

Service Policy

Owners of AMETEK LMS controls may request the
return of a control or any part of a control for com-
plete rebuilding or replacement. They will be
rebuilt or replaced promptly. Controls returned
under our service policy must be returned by pre-
paid transportation.

AMETEK LMS will repair or replace the control at
no cost to the purchaser (or owner) other than
transportation if:

1. Returned within the warranty period; and
2. The factory inspection finds the cause of the
claim to be covered under the warranty.

If the trouble is the result of conditions beyond
our control; or, is NOT covered by the warranty,
there will be charges for labor and the parts
required to rebuild or replace the equipment.

In some cases it may be expedient to ship
replacement parts; or, in extreme cases a com-
plete new control, to replace the original equip-
ment before it is returned. If this is desired, notify
the factory of both the model and serial numbers
of the control to be replaced. In such cases, credit
for the materials returned will be determined on
the basis of the applicability of our warranty.

No claims for misapplication, labor, direct or con-
sequential damage will be allowed.

Maintenance Policy

Return Material Procedure

So that we may efficiently process any materials
that are returned, it is essential that a “Return
Material Authorization” (RMA) number be
obtained from the factory prior to the material’s
return. This is available through an AMETEK LMS
local representative or by contacting the factory.
Provide the following information:

Company Name
Description of Material
Serial Number
Reason for Return
Application

aorwb=

Any unit that was used in a process must be
properly cleaned in accordance with OSHA stan-
dards, before it is returned to the factory.

A Material Safety Data Sheet (MSDS) must
accompany material that was used in any media.

All shipments returned to the factory must be by
prepaid transportation.

All replacements will be shipped F.O.B. factory.

With proper Eclipse Guided Wave Radar (GWR) probe selection, there is virtually no maintenance
required for a Model 706 system. Therefore, although internal diagnostics can be utilized to proactively
display overall system degradation, a periodic visual inspection of he probe is recommended. Refer to
Section 4.8 for replacement parts.

24/7 Technical Support assistance is available at 1-630-723-6730 or
fieldservice.magnetrol@ametek.com.

Eclipse Guided Wave Radar transmitters may be protected by one or more of the following U.S. Patent Nos. US 6,062,095:
US 6,247,362; US 6,588,272; US 6,626,038; US 6,640,629; US 6,642,807; US 6,690,320; US 6,750,808; US 6,801,157;
US 6,867,729; US 6,879,282; 6,906,662. May depend on model. Other patents pending.
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