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This manual is delivered subject to the following conditions
and restrictions:

<+

This manual contains proprietary information belonging
to Solid Applied Technologies Ltd. Such information is
supplied solely for the purpose of assisting explicitly and
properly authorized users of MonoScan.

No part of its contents may be used for any other
purpose, disclosed to any person or firm or reproduced
by any means, electronic or mechanical, without the
express prior written permission of Solid Technologies
Ltd.

The text and graphics are for the purpose of illustration
and reference only. The specifications on which they are
based are subject to change without notice.

Information in this document is subject to change without
notice. Corporate and individual names and data used in
examples herein are fictitious unless otherwise noted.

Copyright © 2003. All rights reserved.

MonoScan® is a registered mark of Solid Applied
Technologies Ltd.

Other company and brand products and service names are
trademarks or registered trademarks of their respective
holders.

Date Revision Software Version Catalog Number

Nov. 2003 1.1 4.090 English 680001D




Safety Guidelines| ;i

Safety Guidelines

4 MonoScan must be installed, connected and operated
according to the instructions in this Manual.

4+ If installed incorrectly or used for applications for which
it is not intended, application-related dangers may arise.

4 Only qualified personnel are authorized to install and
operate MonoScan.

4 Do not open the MonoScan unit. If the unit is opened,
the warranty is null and void.

4 Modifications and repairs to MonoScan are permissible
only when the manufacturer expressly approves them.
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CHAPTER 1

Chapter 1

MonoScan is an ultrasonic, continuous-level measurement
gauge of mono-block construction (combining the sensor and
electronic components in a single unit). MonoScan measures
the height of both liquids and solids accurately.

It can be used for the following measurement tasks:

4 Liquid tanks with calm surfaces

4 Solids tanks that are dust-free

4 Open channel flow measurement

MonoScan has a range of up to 15 m (49.21 ft) with an
accuracy of 0.25% within that range.

MonoScan is available in three models:

4 MonoScan L for liquids (Standard Range/Short Range)

4 MonoScan S for solids (Standard Range/Short Range)

4 MonoScan O for open channels (Standard Range/Short
Range)
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The following diagrams show the front and side views of
MonoScan, and its dimensions:

194

65
95

i 85

Figure 1: Front View of MonoScan  Figure 2: Side View of MonoScan
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MonoScan Specifications
Accuracy 0.25% of measuring range
Resolution 1 mm (0.04")
Beam angle 5° @ 3db point
Ambient temperature Automatic
compensation
Measuring Ranges
MonoScan L for liquids ~ Short Range  0.25m —5m

Standard
MonoScan S for solids Short Range

Standard
MonoScan O for open Short Range
channels

Standard

* Depending on the sensor type

0.82ft—16.4 ft

0.6 m—=*15m
1.96 ft — 49.2 ft

0.25m—>5m
0.82 ft— 16.4 ft

0.6 m—38.5m
1.96 ft — 27.8 ft

0.25m—>5m
0.82ft—16.4ft

0.6m—*15m
1.96 ft — 49.2 ft
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Mechanical Specifications

Enclosure

Pollution degree
Insulation category

Wetted parts

Operating
temperature

Mounting
Operating pressure

Dimensions

Weight

IP 65/ IP 67, Mono-block construction.

Plastic enclosure: ABS+UV

Ex version: Conductive ABS +UV

2 (as per IEC61010)
Il (as per IEC61010)

Sensor body: PolyProp. PVDF, optional.
Stainless steel for Liquid model; Coated
aluminum for Solid/Liquid model.

-40°Cto+70°C
(-40° F to +158°F)

2" BSP or 2" NPT
Atmospheric

289 x 107 x 85 mm
(11.38 x4.21 x 3.35")

Upto 1.4 kg (3.08 Ib)

Display
Loop current
Supply

Certificates

Integral LCD, four digits.
4 —20mA, 750 Q @ 28 VDC
12 — 28 VDC (CE certified)

CE — EMC,FM-Safety, FCC.
ATEX: EX ia lIC T4

FM: Class 1 Division | Group A, B, C, D T4.
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Sensor Recommendations

Material

Description

Stainless Steel

Coated Aluminum

For liquid applications.

High resistance in highly acidic
and alcoholic environments.
Less sensitive to echoes (in
Solid applications).
Measurement range:

up to 12m (39.3 ft)

Designed for complex
environments with problematic
echoes, such as
non-conductive vapors, solids
or liquids.

Good performance in
problematic applications.

High sensitivity to echoes.
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Chapter 2

<+

+

Ensure that MonoScan is mounted in an area that meets the
stated temperature, pressure and technical specifications.

Ensure that high-voltage sources or cables are at least T m away
from the sensor and its cable.

Use round cables with minimum diameter of 6 - 7 mm to ensure
that the unit remains sealed, IP 65/ IP 67.

Ensure that cables are routed correctly and tightened along walls
or pipes.

Installation and operation of this product should be performed,
according to the Product User Manual and Product Certification.
Otherwise the use of this product is prohibited.
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When installing MonoScan, ensure that it is:

4 Mounted above the dead-zone area.

NOTE:

If the device enters the blocking distance (dead
zone), it will not measure correctly.

4 Positioned at least 0.5 m (1.64 ft) away
from the tank walls.

4 Perpendicular to the surface of the
target.

Even the slightest difference in angle may affect
echo quality.
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4 Placed as far as possible from noisy
areas, such as afilling inlet.

Installing MonoScan on Threaded
Flange/Thread-Free Flange

MonoScan is available in two thread types, 2" BSP or 2" NPT.

MonoScan can be installed with threaded-flange mounting or
with thread-free flange mounting, as shown below:

(= =

=

Figure 3: Threaded Flange/Thread-Free Flange Mounting
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CHAPTER 2

NOTES:

When installing a thread-free flange mounted unit, you will need a 2"
locking nut to secure the unit inside the tank.

When installing a threaded flange, ensure that it matches the MonoScan
threads.

> To install MonoScan:

1 Insert the threaded end of MonoScan into the aperture at
the top of the tank or pipe.

2 Bolt MonoScan into place in one of the following ways:

4+ Threaded-flange mounting: Screw the unit into a
flange with a threaded 2" hole.

4 Thread-free mounting: Place MonoScan in the flange,
and bolt it from within the tank with a 2" locking nut.
%

Tighten the nut by hand only. When tightening the nut, hold the
lower part of the MonoScan unit. Make sure that the seal is
leakproof.
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Installing MonoScan via Extension
Pipes

If the level of the measured surface falls within the dead-zone
area, you should use an extension pipe to mount MonoScan.

When using an extension pipe, ensure that:

4

4

)

The sensor is positioned in the center of (x{@]
the pipe.

The pipe extension is parallel to the -
side/tank walls.

The internal pipe diameter is at least 3"

wide.

When installing the MonoScan with extension pipes, follow
these specifications:

Pipe Length Internal Pipe Diameter
0.50 m (1.64 ft) 3"
1 m(3.28 ft) 3"

&

NOTE:

It is always recommended to use interference signal feature (Pr.03)
to locate interfering signals when using an extension pipe.
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Connecting the MonoScan to a Power
Cable

Using a connector

1 Remove the retaining screw from the electrical
connector.

2 Remove the male part from the MonoScan unit.

3 Separate the plastic electrical connector shell from the
wiring block.

4 Connect the +24V wire to Terminal 1, connect the -24V
wire to Terminal 2 on the Wiring Block.

5 Snap the electrical connector wiring block back into the
electrical connector shell.

6 Pull the electrical connector to the MonoScan socket
plug and fasten with the retaining screw provided.

[ )
.
U

[mm] )

Figure 4: MonoScan Connector Front View

% NOTE:

The cable for the mating connector must be at least 6 mm in diameter.
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Using a conduit

1

Remove the four retaining screws from the conduit
adapter cover.

2 Pull the electrical wires through the 1/2" NPT (M20)

conduit connection.

3 Connect the -24V wire to Terminal 1, connect the +24V

wire to Terminal 2 on the Wiring Block.

4 Return the adapter’s cover to its place properly. Make

sure that the o-ring is placed correctly. Fasten the four
retaining screws.

Figure 5.1: MonoScan Conduit Adapter

NOTE:
The conduit adapter should not exceed a torque of 50 Ib/In.

To maintain the MonoScan properly sealed, make sure that conduit is
firmly screwed to the conduit's adaptor.
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Non-Intrinsically Safe Connections

Positive Ground

load resistor

4-20mA
I:l 24v DC
supply
O+

.||I“H*

Figure 5: Non-Intrinsically Safe Positive Ground Connection

Negative Ground

24v DC

supply
load resistor -
4-20mA

Figure 6: Non-Intrinsically Safe Negative Ground Connection
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Power Supply and Load Resistance
Recommendations

The following table specifies the recommended resistance
range for each power supply voltage (Non-Intrinsically Safe).

Power Supply | Minimum Current | Maximum Current
Voltage on Resistor on Resistor
12V 0Q 50 Q
15V 0Q 220 Q
24V 41 Q 610 Q2
28V 68 Q 820 Q

Ripple/Noise Parameters Recommended for the

Power Supply

The following ripple/noise parameters are recommended for

the power supply:
4 For less than 15 V: 75 mV p-p max

4 For more than 15 V: 100 mV p-p max
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Intrinsically Safe Connections

Hazardous Area Installation
(For Ex version)

Installation of the equipment shall be in accordance with the
NEC Articles 504 and 505 and ISA RP 12.06.01 Recommended
Practice for the Installation of Intrinsically Safe Circuits.

(Reference European ATEX Directive 94/9/EC, Annex Il, 1.0.6.)

The following instructions apply to equipment covered by
certificate number Sira 03ATEX2134X:

Remark: The certificate number has an ‘X’ suffix, to
indicate a special certification condition which does not
apply to the MonoScan.

4+ The equipment may be used in a hazardous area with
flammable gases and vapors with Apparatus Groups IIC, IIB
and lIA and with temperature classes T1, T2, T3 and T4.

4+ The equipment is certified for use in ambient temperatures in
the range of -40°C to +70°C and should not be used outside
this range.

4 Installation shall be carried out in accordance with the
applicable code of practice by suitably trained personnel.

4 The equipment is not intended to be repaired by the user.
Repair of this equipment shall be carried out in accordance
with the applicable code of practice.



MonoScan User’s Manual

4+ If the equipment is likely to come into contact with
aggressive substances, then it is the responsibility of the
user to take suitable precautions that prevent it from
being adversely affected, thus ensuring that the type of
protection is not compromised.

Aggressive Substances - e.g. acidic liquids or gases that
may attack metals or solvents that may affect polymeric
materials.

Suitable Precautions- e.g. regular checks as part of
routine inspections or establishing from the
material’s data sheet that it is resistant to specific
chemicals.

4 Certification marking as detailed in LBOO10C.
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Positive Ground

Hazardous area

Nonhazardous area

Device parameters:
Vi=28V

li =93mA
Pi=1.71W
Ci=0Pf

Li =0uH

FM: Class 111,111 Division 1 Group/ A-G/T4
(Ta = -40°C - +70°C)

ATEX: EX ia IIC T4

[ | Terminal

barrier
terminal

CHAPTER 2

||H—‘
{ | ?
* 23
i
<0

load resistor
4-20mA

Figure 7: Intrinsically Safe Positive Ground Connection

) Intrinsic Interconnection
Producer f,:':te Lizﬂs: Safety Barrier MonoScan
Approval Terminal Terminal

CENELAC, 3 2

MTL 7798, CSA, ATEX, 4 1
FM, UL

9001/00-280- CENELAC, 3 2

STAHL 100-10 CSA, ATEX, 4 1
FM, UL

&

NOTE:

For complete information regarding your particular installation, please refer

to the Barrier manufacturer's documentation, or consult factory for a more
detaild drawing.
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Negative Ground

Hazardous

area

Nonhazardous area

s
) 24VDC
e ::gg':lislstor supply
terminal -
L |
3::i;«;|:7ramelers: = :l—L:
li =93mA ?
Pi=1.71W -
Ci =0 pF
Li =OuH
FM: Class L 11,111 Division 1/Group A-G/T4
(Ta = -40°C - +70°C)
ATEX: EX ia lIC T4
Figure 8: Intrinsically Safe Negative Ground Connection
. - Intrinsic Interconnection
ener Barrier
Producer Part Number Safety Barrier | MonoScan
Approval Terminal Terminal
CENELAC, 3 1
MTL 7874 CSA, ATEX, 4 2
FM, UL
9002/13-280- CENELAC, 3 1
STAHL 110-00 CSA, ATEX, 4 2
9001/01-280- FM, UL
100-10

NOTE:

For complete information regarding your particular installation, please refer to

the Barrier manufacturer's documentation or consult factory for a more detaild
drawing.
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Power Supply and Load Resistance
Recommendations

The following table specifies the recommended power
supply for MonoScan (Intrinsically Safe).

19

Power Supply | Minimum Resistor | Maximum Resistor

Voltage Value Value
18V 41 Q 220Q
24V 41 Q 310 Q

28 V 68 Q 520 Q






