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NOTICE

The content of this document isthe intellectual property of Kistler-Morse Corporation.
Any reproduction or transation of this document without the written authorization of a
Kistler-Morse corporate officer is prohibited.

SAFETY PRECAUTIONS

0 User’s Responsibility for Safety:
It is the user’s responsibility to select a technology that is appropriate for the application, install it properly,
perform tests of the installed system, and maintain all components. The failure to do so could result in
property damage or serious injury.

0 Proper Installation and Handling:
Because this is an electrically operated device, only properly-trained staff should install and/or repair this
product. Use a proper sealant with all installations. Never overtighten the transmitter within the fitting.
Always check for leaks prior to system start-up.

€ Wiring and Electrical:
A supply voltage of 14-36 VDC is used to power the ULT transmitter. The sensor systems should never
exceed a maximum of 36 VDC. Electrical wiring of the sensor should be performed in accordance with all
applicable national, state, and local codes.

0 Temperature and Pressure:
The ULT is designed for use in application temperatures from —40 °F (-40 °C) to 140 °F (60 °C), and for use at
pressures up to 30 psi (2 bar) @ 25 °C (77°F), derated @ 1.667 psi (.113 bar) per degree above 77°F (25 °C).

@ Material Compatibility:
The continuous ultrasonic level transmitter is made of two materials. The enclosure is of Polypropylene (PP)
and the transducer is made of Polyvinylchloride (PVC). Make sure these materials are chemically compatible
with the application liquids and vapors. While the transmitter housing is liquid-resistant when installed
properly, it is not designed to be immersed. It should be mounted in such a way that it does not normally
come into contact with fluid.

’ Flammable, Explosive, and Hazardous Applications:
The level transmitter systems should not be used within flammable or explosive applications.

’ Make a Fail-Safe System:
Design a fail-safe system that accommodates the possibility of transmitter or power failure. In critical
applications, it is recommended to use redundant backup systems and alarms in addition to the primary
system.
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Introduction

| ntroduction

This chapter describes the organization, manual conventions,
and provides contact and technical service information.

Description

An ultrasonic sound wave is pulsed eight times per second from the base of the
transducer. The sound wave reflects against the process medium below and
returns to the transducer. The microprocessor based el ectronics measure the
time of flight between the sound generation and receipt, and translates this
figure into the distance between the transmitter and process medium bel ow.

Thismanual describestheinstallation of the Long Range Ultrasonic Level
Transmitter (Long Range ULT). It includesinstructionsfor installation, product
specifications, and troubleshooting notes.

Contact Kistler-Morse at 1-800-426-9010if you haveany questionsregarding
theinstallation. Outside the USA and Canada, call 425-486-6600.

About this manual

The chapters are organized in the following way:

Chapter 1: Pre-Installation of theLong Range U.L.T.
Chapter 2: Installation of theLong Range U.L.T.

Appendix A through C include specifications, definitions, and
troubleshooting.

Manual Conventions

Three kinds of special explanations appear throughout the manual —
Warning , Caution and Note. The format and significance of each is
defined below:

/o\ WARNING

Possible danger to people. Injury may result if thisinformation is
ignored.

@ cauTION

Possiblerisk to the product. The ULT or other equipment may be damaged
if thisinformationisignored.

+ Note

Contains additional information about a step or feature critical to the
installation or operation of the ULT.
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Contact Information

You may reach Kistler-Morse corporate headquarters at the following:

Mail: Kistler-Morse
19021 120th Ave NE Suite 101
Bothell, Washington USA 98011-9505

Telephone: 1-800-426-9010
(425) 486-6600
Fax: (425) 402-1500
E-mal: sales@kistlermorse.com
Website: http://ww.kistlermorse.com

Technical Service

A complete, unabridged copy of our product warranty is available upon
request from KM. A summary of the warranty, subject to the termsand
conditions listed fully in the warranty, follows:

KM warrants the equipment to be free from defectsin material and workman-
ship for two years from date of shipment to original user. KM will replace or
repair, at our option, any part found to be defective. Buyer must return any
part claimed defective to KM, transportation prepaid.

KM maintainsafully trained staff of field service personnel who are capable
of providing you with complete product assistance. Our field service staff is
based in Bothell, Washington USA (corporate headquarters).

Phone Consaultation

Our Customer Service staff provides the following services by telephone, via
our regular and toll free number (toll freein U.S.A. and Canada only):

. Technical, application, and troubleshooting assistance
. Spare parts assistance
. Warranty (replacement) assistance

On-Site Consultation

KM'’s Field Service staff can provide additional services at your request.
Contact KM for rate and scheduling information for the following services:

. Technical, application, startup, and troubleshooting assistance
on-site

. Training on-site or at our corporate office

. Servicecalls

. Equipment updates to our latest configuration
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General descriptions of some of these standard services follow. Of
course, if your service needs vary from those described, we are
available to discuss them with you.

Installation, Startup Assistance, and On-Site Training

The system will be powered up and checked for proper electrical
operation. Recommendations for the optimal performance of the system
will beprovided.

Troubleshoating

KM will troubleshoot systemsfor mechanical, electrical, calibration, and
wiring errors. Normal component repairswill be made and wiring errors
will be corrected, including replacement of non-repairable printed circuit
boards.

ServiceCadlls

KM will perform on-site repair/replacement services.

Return Materid Authorization

If apart needs to be sent to the factory for repair, contact KM's
corporate office and request a Return Material Authorization (RMA)
number. The RMA number identifies the part and the owner and must be
included with the part when it is shipped to the factory.
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Chapter 1.

Pre-Installation of the Long Range U.L.T.

This chapter describes the pre-installation programming and
wiring for the Long Range ULT.

Pr ogramming Open the top cap to compl ete the following instructions.
EC4:
1 Hold[MENU] key until EC4 appearsin display.

2

+ Note: For definitions of the
following programming 3
functions, see Appendix B.

Release [MENU] key and wait until avalue appears. Thisvalueisthe
current measured level value.

If thisis acceptable, press[SET] to lock the value as the new EC4 set
point. If not, press either the [ A] or [ ¥] keys once and the old
setting for the EC4 will appear.

From here, usethe[ A] or [ ¥] keysto raise or lower thevalueto the
desired value.

Pressthe [SET] key to enter this value asthe new EC4 set point.

4

5.

Hold [MENU] key until EC20 appearsin display.

Release [MENU] key and wait until avalue appears. Thisvalueisthe
current measured level value.

If thisisacceptable, press[SET] to lock the value as the new EC20
set point. If not, press either the[ A ] or [ ¥] keys once and the old
setting for the EC20 will appear.

From here, usethe[ A] and [ ¥] keysto raise or lower the valueto
the desired value.

Pressthe [SET] key to enter this value as the new EC20 set point.

HSET/LSET:

1
2
3
4

5.

Hold [MENU] key until HSET or LSET appearsinthedisplay.
Release [MENU] key and wait for the display to change to anumber.
From here, usethe[ A] or [ ¥] keysto raise or lower the valueto the
desired value.

Release all buttons and the value will be entered into memory. The
[SET] button does not need to be pressed.

Repeat process for the other setting.

SAFVSAF2:

1
2

3

Hold [MENU] key until SAF1 or SAF2 appearsin thedisplay.
Release[MENU] key and hold [ SET] key to toggle between SAF1
and SAF2.

When desired setting is reached, release [SET] key. Thelast dis-
played setting will belocked into memory. To change, start again at
step 1.
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FAST/SLOW:

1 Hold[MENU] key until FAST or SLOW appearsinthedisplay.

2 Release[MENU] key and hold [ SET] key to toggle between FAST
and SLOW.

3. When desired setting isreached, release [SET] key. Thelast dis-
played setting will belocked into memory. To change, start again at
step 1.

ALIN:

Hold [MENU] key until ALIN appearsinthedisplay.

Continueto hold [MENU] key until OFF appearsin the display.
Release[MENU] key and hold [ SET] key to toggle from OFF to ON.
Release[SET] key. The ULT isnow in ALIN mode.

Toexit ALIN mode, repeat steps 1-4 changing from ON to OFF.

gabswpNpE

—
>
=z
A

Hold [MENU] key until TANK appearsin thedisplay.
Continueto hold [MENU] key until avalue appearsin the display.
Thisvalueisthe current TANK setting.
If thisis acceptable, press[SET] to lock the value asthe TANK
setting. If not, usethe[ A] or [ ¥ ] keysto raise or lower the valueto
the desired setting.

4. Pressthe[SET] key to enter this value as the new TANK setting.

NP

w

Wiring

1. Wiring to ahydra-wave Continuous Relay Controller:

(+)-Red o [meE |ma
+ Note: The U.L.T. requires 14-36 _ (-)-Bla_ck — ot _j“ % 'Z'W.ON
VDC power with at least a Signal-White —

200mA supply in order to COM-Blue
operate. N.C.-Green F056 mm o0 O
N.O.-Yellow e g
(Disis) osts) ©

2. Wiring to aTwo-Wire Loop Indicator:

(+)-Red DC Power
Suppl
()-Black sery ||16888
Signal-White mAmn
COM-Blue B §- g
N.C.-Green

N.O.-Yellow O
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3.WiringtoaPLC:

(+)-Red DC Power sTle| o
()-Black Suely ST ¢
Signal-White 200 mA min. Sll4) g
COM-Blue +.EE Ei S| -
N.C.-Green El%

N.O.-Yellow O Il
S[A=

1-3
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Chapter 2:
Installation of the Long Range U.L.T.

This chapter describes the installation procedures including the

flange mounting and the factory settings.

FangeMounting:
Flange mounting of the Long Range ULT should be donein
accordancewith all applicable ANSI or DIN installation standards.

FangeRiser Compatihility:
The Long Range ULT should not beinstalled in flange risersthat are
tall enough to interfere with the acoustic signal path. The chart below
indi cates the maximum height at which it can be installed based on the
flangeriser ID. For example, if theflangeriser ID is4”, thentheflange
riser height should be no more than 7”. The flange riser height is
defined as the distance from the bottom of the transducer to the
opening in the tank.

Riser

FlangeRiser
I.D. Height
(in) (em)| (in) (cm)
fm
3 7.6 3 7.6
4 102 | 7 17.8
5 127 | 11 279
6 152 | 15 38.1
7 178 | 19 48.3
8 203 | 26 66.0
Postioning:

Avoid interference
from side of tank.

('

D SN

D —————

[E=

= o =

=

Avoid interference
from obstructions
intank.

Z

2

// Do not install
é at an angle.
|
v
Ej— o1
= ULT will not
— operate in avacuum.

2-1

VACUUM
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Maximum Application Range:

Themaximum rangeis40.0 feet. Yet anumber of factors can reduce
the overall quality of signal return and shorten the accurate range
of thetransmitter. To determine the maximum application range of
the product, follow the signal return formula against the echo
attenuation graph below.

Echo Attenuation Range Graph
50
I I I
EXAMPLE:
¢ OPTIMIZE ALIGNMENT
40 1: Distance from transducer = 80"
® 2: Highest possible ALIN = 35dB
¥ (under ideal conditions)
—~ Adjust mechanical alignment of unit
g to maximize displayed ALIN value
o 0 < - PREDICT MAXIMUM RANGE
Z \ O&M USING ALIGN VALUE
2 Wﬂ/ 3: If the actual ALIN = 15dB at D = 80"
L . H - n
: NO% ] \6 4: Maximum Range = 272
(jD SO"P,O} \
2 2, | 0 |
N N N
00 80 160 240 320 400 480

DISTANCE FROM FACE OF TRANSDUCER (inches)

2-2
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Depth

|

Radius
b

Factory Settings:

The ULT is preset at the factory. When powering up the ULT the

first time, the factory settingswill be active. If at any time you need to
return to these settings, remove power from the ULT and wait 10
seconds. Press the [Set] and [Menu] buttons simultaneously while
powering up the ULT.

LEVL INCHES (cm) | SAF1/2 | SAF1
EC 4 480" (1219 cm) | F/s FAST
EC20 0" (0 cm) ALIN N/A
RLAY N/A OFF/ON | OFF

HSET 18" (45.7 cm) TANK N/A

LSET 480" (1219 cm) | value 480" (1219 cm)

Changing Display Units:

The ULT comes preset to measure in inches. To change the unit to
display centimeters, remove power to the unit and wait 10 seconds.
Press[ A] and [Set] simultaneously while powering up the ULT. The
ULT will now read in centimeters. To return to inches, remove power
and wait 10 seconds. Press[ V] and [ Set] simultaneously while
powering up the ULT.

Depth Radius Radius Depth Radius Radius
(feet) (inches) (cm) (feet) (inches) (cm)

1 1.59 4.04 21 18.37 46.66
2 243 6.17 22 19.21 48.80
3 3.27 8.30 23 20.05 50.93
4 4.11 10.43 24 20.89 53.06
5 4.95 12.56 25 21.73 55.19
6 5.78 14.69 26 22,57 57.32
7 6.62 16.82 27 2341 59.45
8 7.46 18.96 28 24.25 61.58
9 8.30 21.09 29 25.08 63.71
10 9.14 23.22 30 25.92 65.85
u 9.98 25.35 31 26.76 67.98
12 10.82 27.48 32 27.60 70.11
13 11.66 29.61 33 28.44 72.24
14 12.50 31.74 A 29.28 74.37
15 13.34 33.88 35 30.12 76.50
16 14.18 36.01 36 30.96 78.63
17 15.02 38.14 37 31.80 80.77
18 15.85 40.27 38 32.64 82.90
19 16.69 42.40 39 33.48 85.03
20 17.53 44.53 40 34.31 87.16
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L
HSET
LS|ET De-Energized
v Relay

Energized Relay

H De-Energized
* Relay
LSET

Energized Relay

Internal Relay:

TheULT containsa250 VAC, 10A, 1/2Hpinternal relay. Therelay
isactuated by the HSET and L SET settings. While this manual
offers some examples and suggestions to help explain the operation
of therelay, such examples arefor information only and are not
intended as a complete guide to installing any specific system.

HighLeve Alarm:

The goal isto make sure the liquid does not rise above acertain
point. If it does, an alarm sounds alerting the operator to a high
level condition. Wirethe hot lead of the alarm to the Green NC relay
wire. Also makesurethe HSET and L SET settingsare programmed
correctly. Typically the values are set at the same distance away
fromtheULT.

Inthenormal operation state, the ULT’srelay will remain energized,
keeping the alarm circuit open. When the alarm level has been
reached, the relay de-energizes and activates the alarm. To change
toalow level darm, re-wiretheaarm from the Green NC wireto the
Yellow NOwire.

NC -Green
COM -Blue
NO -Yellow

AutomaticHil:

Thegoal istofill thetank. A valveis opened (energized) when a
low level isreached and closed (de-energized) when ahigh level is
reached. Wirethe hot lead of thevalveto the Yellow NO relay wire.
Makesurethe HSET and L SET settings are programmed correctly.
Typicaly the values are set with the HSET asthe valve close and
the LSET asthe valve open. A pump or solenoid can be substituted
for the exact same operation.

7| | <

When low level isreached, the system will start tofill thetank. The
tank will continueto fill until the level reachesthe high point. The
system stops filling when the low level isreached again. To change
to an automatic empty application, re-wire the system from the
Yellow NOwiretothe GreenNCwire.

NC -Green
COM -Blue
NO -Yellow

2-4
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Appendix A:

Product Specifications

Accuracy:
Range:

Accuracy:
Resolution:
Rate:
Frequency:
Pulserate:
Beam:
Beamwidth:
Blocking distance:
Display:
Type:
Display units:
Memory:
Electrical:
Supply voltage:
Consumption:
Current flow:
Signal output:
Signal invert:
Signal averaging:
Calibration:
Relay:
Relay type:
Relay outpuit:
Relay mode:
Relay indication:
Contact resistance:
Fail-safediagnostics:
Temperature:
Temperaturerating:

Temp. compensation:
Pressure:
Pressurerating:

Physical:
L.5to40feet Enclosurerating:
(5t012.2m) _ Enclosure material:
£ 0.25% of span (air) Transducer material:
0.125" (3mm) Mounting conn.:
Conduit connection:
26kHz

8 pulses per second g compliance:

40
1.5 (.5m)minimum

4 segment LED
Inches
Non-volatile

14-36VvVDC

200mA

Source

4-20mA, 14-36VDC
4-20mA [ 20-4mA
Fast / low

Push button

(H)SPDT

250VAC, 10A, 1/2hp
Selectable, NOor NC

ON / OFF status

30milliohm

Relay reverts to safe position

F: -40°to 140°
C: -40°to 60°
Automatic over entirerange

30ps (2bar) @25°C(77°F), derated @ 1.667 psi
(.113 bar) per degreeabove 25°C (77°F).

NEMA 4X (1P65)
Polypropylene, UL94VO
Polyvinylchloride

3" ANSI/DIN 80flange
12" NPT

EN 50082-2immunity
EN 55011 emission
EN 61010-1 safety
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| 2.8" (71 mm) 4.7" (119 mm)
|
A | 4.2" (106 mm)
O T
2.8" (71 mm)
A /A
w
w
o
©| ¥
~ | 3 — o —
23 J [
U-I N—r’
3 \ 4
é A
4IN)
3N
é -
v Vv | |
| 4.2" (106 mm) |
4.7" (119 mm)
(+) Red
(-) Black
Signal White
COM Blue
9" Cable (228mm) NC Green
NO Yellow

Temperature/Pressure Derating

35

Unacceptable
30 Range

20 - Acceptable
15 — Range

05 -

00 N O
-40 -20 00 20 40 60 80

Temperature (°C)

Operating Pressure (psi)

Maximum Temperature/Voltage Derating
Continuous 20 mA Curve

100
Unacceptable
80 — Range
60 —
40 — Acceptable

Range

N
o
I

I I [ | I
12 16 20 24 28 32 36
Operating Voltage (VDC)

o

Ambient Sensor Temperature (°C)
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Appendix B:

Definitions

This section contains definitions for programming
functions.

EC4

EC20

RLAY

HSET & LSET

SAF1/SAF2

FAST/SLOW

ALIN

ON/OFF

TANK

(value)

The4 mA setting for the Long Range ULT. The EC4 isthe distance from
the bottom of the ULT to the 4 mA set point. This setting is measured in
either inches or centimeters on the display. The EC4 setting istypically
greater than the EC20 setting.

The 20 mA setting for the Long Range ULT. The EC20 isthe distance
from the bottom of the ULT to the 20 mA set point. Thissettingis
measured in either inches or centimeters on the display.

Indicator for the next two modes. The 10A relay islatched between the
HSET and LSET points.

Setsthe high point and low point for relay activation. Relay will energize
when display valueisgreater thanthe LSET value. Relay will de-
energizewhen display valueislessthan the HSET value. The HSET
valueisawayslessthanthe LSET value. To activate therelay from a
singlepoint, set HSET and LSET to the samevalue.

The 10A relay insidethe ULT can be used in afail-safe design of your
system. When [ SAF1] isset, therelay will de-energize when the
acoustic return signal isLOST. When [SAF2] isset, therelay will
energize when the acoustic return signal isLOST. Responsetimeswill
vary according to the setting of the ULT ([FAST] or [SLOW] modes).

FAST and SLOW setsthe reaction time for the SAF1/SAF2 setting.
[FAST] isthetypical setting for the ULT to operate. Thetimefor the
RELAY todefault is 30 secondsfor the[FAST] mode and 2.5 minutesfor
the[SLOW] mode.

Indicates that the unit isin the Alignment mode. Display will show the
return signal strength in dB’s. Used as an indicator for mechanical
alignment of the ULT and/or signal attenuation. Typical readingsrange
between 2 and 60 dB’s. For optimum alignment, first energize the unit
and receive avalid return signal. Then select the ALIN mode and adjust
the ULT until the valueismaximized.

Actua setting for ALIN mode. The ALIN mode must beturned [OFF]
when alignment is compl eted. Thismodewill not automatically default
backto[LEVL].

Used asanindicationfor [TANK] or maximum range. The TANK sets
the maximum tank height and will filter out all acoustic signal returns
greater than this value.

Actual TANK setting. The maximum distanceis480.0inches.
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Appendix C: Troubleshooting

This section includes troubleshooting notes for the
Long Range ULT.

Lost Signal:

Currentisalways4mA or 20mA:

EC4and EC20 Set Points:

General:

Cleaning Procedure:

A reading of LOST inthedisplay of the ULT indicatesthe transmitter is
not receiving avalid acoustic return signal . If LOST appears, please
check the following troubleshooting items:

1 Beam coneinterference such asthe side wall, ladders, seams,
rungs or pipes within the ULT’s acoustic signal path.

2 Proper installation such that the ULT isinstalled level and
freefrominterferencefromtheinstallation flange.

3 Sufficient power being suppliedtothe ULT. The ULT
requires 14-36 V DC power with aminimum supply of 200 mA.

4, Proper programming of the TANK function. The TANK

function is often set as the distance from the bottom of the
tank to the bottom of the transmitter.

5. Make sure that the transmitter is not installed at an angle.
Even a 3 degree offset can reduce the signal return strength
greatly.

If the output of the ULT isalwaysreading 4mA or 20 mA, check the
input values for the ULT. The display of the ULT readsto the 1/10 of an
inch. A display of 1234is123.4" and not 1234".

When checking the EC4 and EC20 set points, the first value which
appears after EC4 or EC20 isthe current distance from the bottom of the
transmitter to the surface of theliquid. Pressing either the [A] or [ V]
buttons will then show the actual set point in memory.

The ULT itself requires no periodic mai ntenance except cleaning as
required. It isthe responsibility of the user to determine the appropriate
maintenance schedule, based on the specific characteristics of the
application.

1. Power: Make Surethat all power tothe ULT,
controller and/or power supply is completely
disconnected.

2.ULT Removd: Inall through-wall installations, make sure

that the tank is drained well below the
sensor prior toremoval. Carefully, remove
the sensor from the installation.

3. Cleaning the ULT: Use a soft bristle brush and mild detergent,
and carefully wash the ULT. Do not
use harsh abrasives such as steel wool or
sandpaper, which might damage the surface
sensor. Do not use incompatible solvents
which may damagethe ULT’s Polypropylene
or PV C plastic body.

4. ULT Installation: Follow the appropriate steps of installation
as outlined in the installation section of this
manual.



