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Health and Safety Information
Read all of the instructions in this booklet - including all the WARNINGS and CAUTIONS 
- before using this product.  If there is any instruction which you do not understand.  
DO NOT USE THE PRODUCT.

Safety Signs

WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or 
personal injury.

CAUTION

Indicates a potentially hazardous situation which, if not avoided, could result in minor or 
moderate injury to the user or users, or result in damage to the product or to property.

NOTE

Indicates a potentially hazardous situation which, if not avoided, could result in damage or the loss of 
data.

Equipment Operation
Use of this instrument in a manner not specified by Land Instruments International may be hazardous.  
Read and understand the user documentation supplied before installing and operating the equipment.

Protective Clothing, Face and Eye Protection
It is possible that this equipment is to be installed on, or near to, machinery or equipment operating at 
high temperatures and high pressures.  Suitable protective clothing, along with face and eye protection 
must be worn.  Refer to the health and safety guidelines for the machinery/equipment before installing 
this product.  If in doubt, contact Land Instruments International.

Electrical Power Supply
Before working on the electrical connections, all of the electrical power lines to the equipment must 
be isolated.  All the electrical cables and signal cables must be connected exactly as indicated in these 
operating instructions.  If in doubt, contact Land Instruments International.

Storage
The instrument should be stored in its packaging, in a dry sheltered area.

Unpacking
Check all packages for external signs of damage.  Check the contents against the packing note.

Lifting Instructions
Where items are too heavy to be lifted manually, use suitably rated lifting equipment.  Refer to the 
Technical Specification for weights.  All lifting should be done as stated in local regulations.

IMPORTANT INFORMATION - PLEASE READ
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Contact Us

UK - Dronfield
Land Instruments International
Tel: +44 (0) 1246 417691
Email: land.infrared@ametek.co.uk
          land.combustion@ametek.co.uk
Web: www.landinst.com

USA - Pittsburgh
AMETEK Land, Inc.
Tel: +1 412 826 4444
Email: irsales@ametek.com 
          combsales@ametek.com
Web: www.ametek-land.com

For further details on all LAND/Ametek offices, distributors and representatives, please visit 
our websites.

Return of Damaged Goods
IMPORTANT  If any item has been damaged in transit, this should be reported to the carrier and to the 
supplier immediately.  Damage caused in transit is the responsibility of the carrier not the supplier.

DO NOT RETURN a damaged instrument to the sender as the carrier will not then consider a claim.  Save 
the packing with the damaged article for inspection by the carrier.

Return of Goods for Repair
If you need to return goods for repair please contact our Customer Service Department.  They will be 
able to advise you on the correct returns procedure.

Any item returned to Land Instruments International should be adequately packaged to prevent damage 
during  transit.

You must include a written report of the problem together with your own name and contact information, 
address, telephone number, email address etc.

Design and Manufacturing Standards

The Quality Management System of Land Instruments International is approved to BS EN ISO 9001 for 
the design, manufacture and on-site servicing of combustion, environmental monitoring and non-contact 
temperature measuring instrumentation.  

Approvals apply in the USA

This instrument complies with current European directives relating to Electromagnetic 
Compatibility 89/336/EEC and Low Voltage Directive 73/23/EEC.

The Quality Management System of Ametek Motors (Shanghai) Co. Limited is approved to 
ISO9001:2008 for the Design and Manufacturing of Motors and the Manufacturing of Gas 
Analysers.
Operation of radio transmitters, telephones or other electrical/electronic devices in close 
proximity to the equipment while the enclosure doors of the instrument or its peripherals 
are open, may cause interference and possible failure where the radiated emissions exceed 
the EMC directive.

The protection provided by both CE and IP classifications to this product may be invalidated if alterations 
or additions are made to the structural, electrical, mechanical or pneumatic parts of this system. Such 
changes may also invalidate the standard terms of warranty.

Copyright
This manual is provided as an aid to owners of Land Instruments International’s products and contains 
information proprietary to Land Instruments International.  This manual may not, in whole or part, be 
copied, or reproduced without the expressed written consent of Land Instruments International Ltd.

Copyright © 2013 Land Instruments International.
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1 Introduction

1.1 General
This supplement provides the necessary information required to operate the LIPS 
SDS-E Slag Detection System software package.
The LIPS SDS-E software operates in a Windows XP environment and this guide 
therefore assumes that the user is familiar with Windows® operating systems.
The operations detailed within this User Guide must be carried out by suitably trained 
personnel, capable of carefully following any guidelines given.
This User Guide should be used in cross-reference with the LIPS SDS-E Software Quick-
Start Guide and On-line help facility.

1.2 About LIPS SDS-E Software
The LAND Slag Detection System software - LIPS SDS-E is a Windows-based  image 
processing application providing display and analysis of thermal images from the LAND 
FTI SDS-EA Thermal Imaging Camera.
The system provides automatic detection of the presence of slag in a liquid steel stream 
and generates an alarm.
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2 Working with Live Images

2.1 Introduction
This section explains how to use the LIPS SDS-E software to obtain a live thermal 
image from the FTI SDS-EA Thermal Imaging camera connected to your PC.
Live image processing mode is available only if a camera is connected to the PC.
Live images can be ‘captured’, i.e. processed by the LIPS SDS-E software in real-time.

2.2 Obtaining a Live Image
1) Start a Windows session.
2) Open the LIPS SDS-E software.
3) Select the ‘New Live Image’ option from the ‘File’ menu.

Fig. 1  'File' Menu
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2.3 Live Image Displays

Fig. 2  Normal View Mode

Item Description Function
1 Thermal image
2 Control bar Adjusts current camera focus and temperature span
3 Current range Shows current camera temperature span
4 User logo User supplied logo
5 Identifier Text string to identify plant location
6 Full screen button Selects full screen display
7 User values User labels and values for other process variables, 

obtained via Ethernet connection
8 Tap number Current tap number, obtained via Ethernet connection
9 Ethernet status Indicates status of up to 4 Ethernet connections
10 Comms status Camera communications status. 

Green = Okay; Red = Fail
11 Camera temperature Camera internal ambient temperature. 

Green = Okay; Amber = Warning; Red = Fail
12 Lock status U = Unlocked; L = Locked
13 Acquire rate Live image acquisition rate (frames/sec). 

Green = Okay; Amber = Warning; Red = Fail/frozen
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Fig. 2  Normal View Mode

Item Description Function
1 Thermal image
2 Slag/steel window Percentage values of slag/steel and alarm status
3 Time graph History of slag/steel values over last tap
4 User logo User supplied logo
5 Identifier Text string to identify plant location
6 Normal view button User labels and values for other process variables, 

obtained via Ethernet connection
7 User values User labels and values for other process variables, 

obtained via Ethernet connection
8 Tap number Current tap number, obtained via Ethernet connection
9 Ethernet status Indicates status of up to 4 Ethernet connections
10 Comms status Camera communications status. 

Green = Okay; Red = Fail
11 Camera temperature Camera internal ambient temperature. 

Green = Okay; Amber = Warning; Red = Fail
12 Record status U = Unlocked; L = Locked
13 Acquire rate Live image acquisition rate (frames/sec). 

Green = Okay; Amber = Warning; Red = Fail/frozen
14 Tap status Indicates if tap is in progress with time of tap remain-

ing or time elapsed, depending on Tap Mode
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2.4 Setup Defaults - Customise

Fig. 4  'Setup Defaults - Customise' Menu

Item Description Function
1 Custom logo A user supplied logo can be inserted into the LIPS 

SDS-E software screen.  JPG, BMP, TIF and PNG file 
types can be used.  See note.

2 Labels for Standard Values Allows customisation of the text used for the Standard 
Values standard values on the image screen.  
Identifier is for the plant location/identification text 
story

3 Labels for User Values Up to 5 user values can be displayed on the Values 
main screen.   These values are transferred to 
LIPS SDS-E software via an Ethernet connection. 
Each value can be enabled/disabled and the label 
customised.

Note

If the ‘Custom Logo’ is a JPG file and ‘Auto File Deletion’ is enabled, the ‘Custom Logo’ 
file must be renamed ‘custom logo.jpg’ to prevent deletion.

1

2
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Fig. 5  Slag Detection Parameters

Item Description Options Notes
1 Current Tap Temperature Selected Tap Temperature (Tap Temperature 

Settings Mode only)
T1 and T2 Values Selected values (or calculated values in the 

Tap Temperature Mode) for the minimum 
temperature at which steel (T1) or slag (T2) is 
recognised.  Refer to Notes 1 and 2.

Alarm % Percentage of slag or steel (depending on 
selected option) above which the alarm will be 
activated

2 Graphical Display Steel % Displays the steel percentage detected within 
the defined slag detection area. Displayed as 
percentage and bar graph

Slag % Displays the slag percentage detected within 
the defined slag detection area. Displayed as 
percentage and bar graph

Alarm % Displays the set alarm percentage of either 
steel or slag (pre selected in setup options)

3 Setup This allows access to setup options
4 Status Bar Shows the status of Auto Tap Detection and  

Recording (if selected)

Notes

1) In Tap Temperature Mode, the values for T1, T2, Tmin and Tmax are calculated 
automatically and cannot be changed

2)  The difference in values between T1 and T2 represents the apparent band of 
temperature for steel (default colour grey)

3) Any temperature recorded in the slag detection scene above the T2 set value 
represents slag (default colour red)

1
2

3

3 Slag Detection
This section provides set up details for Slag Detection in the LIPS SDS-E software.

3.1 Slag Detection Parameters

4
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3.2 Setup Slag Detection Options

Fig. 6  'Settings 1' Setup Options

Item Description Function
1 Setup Mode Using Tap Temperature, the tapping temperature 

value is used to automatically set the values of T1 and 
T2, and the Tmax and Tmin temperature span of the 
FTI SDS-EA

2 Tap Temperature The temperature value at which tapping takes place
3 Alarm Threshold Sets the value of slag or steel percentage to activate 

the alarm
4 Alarm on Slag or Steel Select either slag or steel percentage on which to 

alarm
5 Apparent Temperature In Manual Entry Mode, enter the appropriate T1 and 

T2 values.  These values cannot be modified in Tap 
Temperature Mode

6 Camera Settings The Tmax and Tmin temperature values for the FTI 
SDS-EA camera (calculated in Tap Temperature 
Mode) 
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Fig. 7  'Settings 2' Setup Options

Item Description Options Notes
1 Palette Set Slag Colour Press to access the slag colour setup palette.  

Choose from basic colours or define custom 
colours

Set Steel Colour Press to access the slag colour setup palette.  
Choose from basic colours or define custom 
colours

Enable This enables the chosen colours to be displayed 
in the live image window

2 Slag Detection 
Area

These controls allow the detection square in the 
live image window to be adjusted to cover the 
tapping stream

 3    Track Width and Position 
The Land Slag Detection System has the option to use a detection area which automatically 
tracks the width and position of the liquid stream. The tracking only takes place once a tap has 
been detected. Until then, the detection area is set to the full width of the image.
The software requires the top and bottom of the measurement area to be set manually. It will 
then set the left and right sides of the area automatically to track the current stream width and 
position.
A minimum stream width, set as a percentage of the image width (5 to 50%), must be set to 
prevent the software trying to track on too small a stream.
The tracking area can also be inflated by a percentage of the stream width (0 to 100%) if re-
quired to ensure the full stream width is captured.

2

3

4
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Item Description Options Notes
4 Alarms Alarm on Slag 

Percent
This allows the alarm detection to be toggled to 
Slag Percentage mode

Alarm on Steel 
Percent

This allows the alarm detection to be toggled to 
Steel Percentage mode

Alarm Relay 
Number

This allows the alarm controlling relay to be 
selected

5 Nº of Frames Enable Set the number of consecutive frames on the 
input signal that the alarm level has crossed 
before the actual alarm is activated.  This pre-
vents false alarms from splashes.

6 Alarm on Slag or 
Steel

Select whether slag or steel percentage will be 
used for alarm
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Fig. 8  'Tap Detection' Setup Options

Item Description Options Notes
1 Automatic Tap 

Detection
A Tap is defined as detected when the number 
of hot pixels (above T1) exceeds the trigger 
level for a number of consecutive video frames.

Enable Turns Auto Tap detection on or off.
Trigger Level The number of pixels above T1 that must be 

present for tap detection to begin.
No. of Frames The number of consecutive image frames with 

the Trigger level crossed required to start the 
Tap.

Display hot pixel 
count

Used in commissioning to allow the user to de-
termine and set the trigger level. 

End tap using 
trigger level

Tap is defined as ended when the number of 
hot pixels falls below the trigger level for the 
number of consecutive image frames set.

End tap after 
(time)

The Tap is completed after the period (no. of 
seconds) specified, regardless of the Tap signal.

2 Automatic Tap 
Recording

Only available with Auto Tap Detection.
The Image Recorder is activated and the image 
stream is recorded to memory for the duration 
of the Tap.  Press the Properties button to setup 
the Image Recording parameters.

3 Slag/Steel vs 
Time Graph

When enabled, a graph is plotted showing the 
values of steel and slag for the duration of the 
Tap. Press the Properties button to setup the 
graph parameters.
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Fig. 9  Time Graph Display

Item Description Function
1 Steel/Slag Percentages Graph Bar or line graph of steel and slag percentages over 

time
2 Alarm Status Status of alarm signal with time
3 Steel/Slag Percentages Totals Cumulative totals of steel and slag percentages over 

tap

3.3 Time Graph
The Time Graphic display shows the history of the last Tap as a line or bar graph of steel 
and slag values versus time.

2

1

3
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Fig. 10  Time Graph Properties Display

Item Description Options Notes
1 Acquisition Continuous Graph updates continuously.

Controlled by Tap Graph updates during valid tap only.
Graph resets at start of each tap.

Time Axis Inter-
val

Frequency of samples applied to graph.

Time Axis Length No. of intervals displayed on graph.
Time Axis Length 
(min : sec)

Overall time displayed on graph (interval x 
length).

2 Graph Line or Bar 
Graph

Graph shown as 2 individual line or bar graphs 
(steel and slag).

Enable Grid Lines Shows horizontal grid lines for 0, 100 and 
alarm percentage

Save as JPG Saves graphs as a JPG file at end of Tap. 
File name is either date/time or tap No. if pres-
ent.

Save as TXT Saves graph data as a delimited text file at end 
of Tap (for use in Excel).
File name is either date/time or tap No. if 
present.

2

1

3.4 Additional Inputs and Outputs available for SDS-E
Digital Outputs:  Slag/Steel Alarm
Digital Inputs:  Tap Detection Enable Signal
Analogue Outputs: Steel Percentage Value, Slag Percentage Value



PRODUCT  WARRANTY
Thank you for purchasing your new product from Land Instruments International.  This Land 
manufacturer’s ‘back-to-base’ warranty covers product malfunctions arising from defects in design 
or manufacture.  The warranty period commences on the instrument despatch date from the Land 
Instruments International Ltd. factory in Dronfield, UK.

36 MONTHS WARRANTY
Building upon the reputation for reliability and longevity that System 4 and UNO thermometers 
have earned, Land are delighted to be able to provide our customers with an industry-leading 
36 month warranty for the following products:-
• SPOT thermometers, accessories and mountings and special instruments based on SPOT.
• System 4 thermometers, processors, accessories and mountings and special instruments 

based on System 4.
• UNO thermometers, accessories and mountings and special instruments based on UNO.
• Application-dedicated processors based on LANDMARK® Graphic.
• ABTS/S and ABTS/U
• FTS
• VDT/S and VDT/U
• DTT
• FLT5/A

This 36 month warranty is provided as standard for all orders for the products listed above received from 
1st May 2002.
We believe that our customers expect us to set the standard in terms of performance, quality, reliability and 
value for money.  This 36 months warranty, as a part of an on-going program of continuous improvement, 
is just one way in which Land strive to maintain our position as the temperature measurement partner of 
choice.

24 MONTHS WARRANTY
The following Land Instruments International products are provided with a 24 months warranty:

• ARC.
• FTI-E

• NIR

12 MONTHS WARRANTY
All Land Instruments International products not provided with either a 36 month or 24 month warranty (see 
lists above), are provided with a 12 months warranty.



PRODUCT  WARRANTY
EXCLUSIONS FROM WARRANTY

It should be noted that costs associated with calibration checks which may be requested during the warranty 
period are not covered within the warranty.
Land reserve the right to charge for service/calibration checks undertaken during the warranty period if the 
cause is deemed to fall outside the terms of the warranty.
This Land manufacturer’s warranty does not cover product malfunction arising from:-
• incorrect electrical wiring.
• connection to electrical power sources outside the rating of the product.
• physical shock (being dropped, etc.) and impact damage.
• inappropriate routing, support, physical shock & strain protection, etc. of the lightguide (Fibroptic 

thermometers only).
• environmental conditions exceeding the IP / NEMA rating of the product.
• environmental conditions outside the Ambient Temperature, Humidity and Vibration rating of the product.
• environmental contamination (solvent vapours, deposition of airborne contamination, cooling liquids of 

non-neutral pH, etc.).
• overheating as a result of interruption of water/air flow through cooling jackets or of incorrect installation.
• inappropriate modification of product (drilling holes in thermometer bodies, etc.).
• inappropriate recalibration which results in product calibration being taken outside specification.
• improper resealing of thermometer following parameter adjustment (UNO, FLT5/A, etc.).
• attempted repair by a non-Land-authorised repair centre.
Land Instruments International Ltd  •  Dronfield S18 1DJ  •  England  •  Tel: +44 (0) 1246 417691 •  Fax: +44 (0) 1246 410585    
Email: land.infrared@ametek.co.uk  •  www.landinst.com
AMETEK Land,  Inc .   •   150 Freepor t  Rd.   •   P i t t sburgh,  PA 15238  •   U.S.A.   •   Te l :  +1 (412)  826 4444    
Email: irsales@ametek.com  •  www.ametek-land.com

   
 For a complete list of our international offices, please visit www.landinst.com	 Issue 2: 27 July 2013
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