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Legal information

Warning notice system
This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A\ WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\ CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the relevant information is not taken into account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A\ WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.
Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
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Introduction 1

1.1 Basic Requirements

This manual is designed to assist you with the installation and operation of the Siemens
FS200 Utility software. This utility software package allows you to interface with any Siemens
FST030/ 020 flowmeter to assess the condition of your flowmeter installation and to collect
data for comparison with prior baseline data. Along with FS200 utility software installation and
operation, this manual will also cover system requirements as they pertain to personal
computers (PC’s) when used with the SITRANS F series ultrasonic transit-time flowmeters.

The FS200 utility is designed to work with Microsoft Windows-7 through current Windows 10
operating systems and was developed specifically to interface with Siemens equipment. It
allows you to connect your PC to your flowmeter simply and directly. You will find that the
utility is very intuitive and simple to use, making it a useful tool for managing your Siemens
ultrasonic flowmeters.

PC Requirements
1. Operating Systems; Windows-7 through 10 operating systems.
2. 30 MB of free hard drive space.
3. The utility is only suitable for communication via a standard USB port
4.

An appropriate USB cable: Type A (PC end) to Type A mini (Transmitter end)

Siemens Flowmeter Requirements

® Must be a SITRANS FSTO030 / 020 family flowmeter

® Flowmeter must be installed and actively measuring flow (or zero flow) for use of
diagnostic screens. An uninstalled flowmeter will provide no diagnostic information for
the utility to work with.

e Utility screens can be accessed and utilized without the need to connect to a flowmeter

1.2 Error Messages

The FS200 utility program is complex and all possible error messages cannot be listed here.
If an error message occurs and seems unsolvable, contact the Siemens technical support
hotline (In North America) at: 1-800-333-7421 or report an issue via the SIOS portal;
http://support.industry.siemens.com/

FS200 Programming Manual, 03/2020,
A5E02951525-AB



Installation 2

2.1 FS200 Utility Download and Installation

The FS200 utility package (FS200_sizing_software.zip) can be accessed and downloaded
from the Siemens (SIOS) website at this location:
https://support.industry.siemens.com/cs/document/109762612/fs200-clamp-on-utility-
software-for-sitrans-fs230-fs220-flowmeters?dti=0&lc=en-US

Installation and use of the utility is quite simple. Please perform the following steps to install
your Siemens FS200 software:

1. Create a suitable folder ("FS200_Utility" or desired name) on your PC hard drive.
2. Download the file “FS200_sizing_software.zip” from the above location.
3. Extract the file to your created folder

4. Open the folder and double-click the file “FS200.exe” to launch the program

Note:
The FS200 program supports the following languages: English, French, German and

Spanish

5. If desired, create a shortcut and icon for the FS200.exe file and place it on the PC
desktop.

FS200 Programming Manual, 03/2020,
A5E02951525-AB



Connecting 3

3.1 FS200 Communications Setup

1. Connect the appropriate USB cable between the flowmeter and any available USB port
on the PC.

2. Turn on power to the flowmeter if it is not already powered up

3. Make sure to note what port number your PC assigns to this connection. If necessary,
access the Control panel / System / Device manager of your PC to verify the port
assignment

4. Verify the communication configuration settings of the FS200 utility by accessing the
Setup tab on the FS200 menu bar, then click communications (See Figure 3-1 Below).
Set as follows, then click OK;

e Device address:  Typically 1

e Connect Using: Select appropriate port as assigned by your PC
¢ Baud Rate: Select either 9600 or 19200

e Stop Bits: Typically 1

o Parity: None

Communication Setup ﬁ

Device Address: Parity:
1 |NONE -|

Connect Using:
| com3 - |

Baud Rate:

| 19200 - |

K | View Manua Cancel

Figure3-1 Communication settings

FS200 Programming Manual, 03/2020,
A5E02951525-AB



Connecting

3.2 FS200 to Flowmeter Communications Setup
1. Launch the FS200 Utility program (if not already running).

2. On the FS200 Menu bar, use your mouse to click on the [Connection] function, then
again to select [Connect]. this will open the dialogue box illustrated below.

Connect

Connect Status:

Location [ TAG#:

Ok View Manus | Cancel

Figure 3-2 Connection Status

3. Click the [OK] button. [Connecting to Meter, Please Wait.../] will appear in the [Connect
Status] box as the FS200 utility establishes communication with the flowmeter. This should

only take a few seconds. Note that the [Location / Tag#] data box is not a programmable

entry

4. When the connection is established “connected” will appear at the bottom left of the
FS200 screen and the connect dialogue box will close automatically

FS200 Programming Manual, 03/2020,
A5E02951525-AB



Connecting

Note

If communication cannot be established with the flowmeter, a pop-up error message will
appear stating [No Response from Meter] or if the meter responds incorrectly an
[Expected Data Not Received] error message will appear. If either of these messages
appear you should verify proper communication settings (EG Port selection) in the FS200
program. You should also verify the security of the USB cable connections at the
flowmeter and your PC.

Connect X |
Connect smmj lldls
Connecting to
Mo Response from Meter

Location [ TAQ

] oK

Figure 3-3 Error Message

he

Note

The SITRANS FS230 flowmeter must have at least one active measurement path that
is operating, otherwise the FS200 program will not provide any useful diagnostic or
operational data beyond simply establishing communication with the flowmeter.

FS200 Programming Manual, 03/2020, 9
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Setup Screens 4

10

This section provides a detailed description of each FS200 configuration menus and their
function. The screens can be accessed by clicking on the appropriate Menu Tab at the top of
the FS200 main page.

If you are not familiar with certain terminology and their definitions refer to the glossary for
clarification. If a hard copy of a screen is desired, certain screens can be printed by clicking
the [Print] button located near the bottom of the screen. Note that only those screens with
active [Print] buttons can be printed.

Print requests will be routed to the default printer assignment as selected in the File menu. If
no print button is present a copy of the subject screen can be implemented by using the [Print
Screen] command on your PC to capture the desired window into the Windows clipboard, you
can then paste it into a suitable document.

4.1 File Menu
The [File] menu consists of two sub-menus:
® Print Setup
e Exit

| Siemens FS200 Utility Version |
Language Setup Connection Diagnostics LUtilities Help
Print Setup... |

ok SIEMENS

Figure 4-1 File menu

FS200 Programming Manual, 03/2020,
A5E02951525-AB



Setup Screens
Print Setup Menu
The [Print Setup] menu is used to select a printer to print out FS200 menu-screen data. When

selected, the [Print Setup] menu appears and allows the user to select a desired default printer
and configure the printer properties.

Print Setup i ﬁ

Prirter

MName: [PDF—mange Printer 2012 v] ’ Properties... ]

Status: Ready
Type: PDF-¥Change 5.0
Where:  PDF-¥Change®

Comment:

Paper Origntation

Size:  |Lefter/ANSIA - _ © Porrai
Source: [Mai.n Tray v] (") Landscape
o =

Figure 4-2 Print Setup

Exit

Selecting the [Exit] button will close the FS200 utility program.

4.2 Language Menu

The language menu enables selection of one of four languages; English, German, French, or
Spanish for ease of use by personnel whose native language differs from English.

Siemens F5200 Utility Version 100,00 o ——
File [F_anguage] Setup  Cennection Diagnestics  Utilities  Help

English
- SIEMENS

Spanish

Figure 4-3 Language menu

FS200 Programming Manual, 03/2020,
A5E02951525-AB
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Setup Screens

4.3 Setup Menu

The [Setup] menu consists of two sub-menus:

e Communications

e Pass/Fall Limits

Siemens FS200 Utility Version

“File Language Connection Diagnostics  Utilities  Help

Figure 4-4 Setup Selection

Communications
Pass/Fail Limits E N S

Note

The [Pass/Fail Limits] menu appears only after a connection to the flowmeter has been
established via the [Connection] and [Connect] menus.

Communications Setup Screen

The [Communications Setup] screen is used to configure the FS200 utility communication
protocol data for connection to the flowmeter. It was covered in detail in section 3

Pass/Fall Limits Setup Screen

This screen enables the user the ability to modify the FS200 default numerical Warning
and Fail limits pertaining to proper flowmeter operation. These limits will be expressed
as Yellow (warning) or Red (Fail) indications when observing the Diagnostic data
screen of the FS200 utility. This screen displays the last saved input data settings.

Pass/Fail Criteria Setup

I

RX Gain Warning Limit:

m

SNR Warning Limit:
20.0

Correlation Q Warning Limit:
0.95

%% Accepted Warning Limit:
50

Flow Yelodty({%: Difference from .ﬂwg) Warning Limit:
2.0

Sonic Velocity(% Difference from Awvg) Warning Limit:
0.25

Save Vieww Manual

R Gain Fail Limit:
50.0

SMR Fail Limit:
10.0

Correlation Q Fail Limit:

0.92

%% Accepted Fail Limit:
20

Flow Velocity (% Difference from Avg) Fail Limit:

12.0

Sonic Velocity (% Difference from Awa) Fail Limit:

0.5

Exit

H

Figure 4-5 Pass / Fail Limit Settings

12
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Setup Screens

4.4 Connection Screen

The [Connection] screen where a communication link can be established between the
FS200 program and the flowmeter and will indicate when the FS200 utility and the
flowmeter are successfully connected and communicating. When a communication
connection is completed "Connected" will appear at the bottom left of the Si-Ware screen
and the [Connect] screen will close automatically.

Connect Status:

Location [ TAG#:

Figure 4-6 Connection Status

FS200 Programming Manual, 03/2020, 13
A5E02951525-AB



Diagnostic Screens 5

Diagnostics Menu

Access to the diagnostic screens is only available after a connection to the flowmeter
has been established as described in section 3.2

The FS200 utility has two Diagnostic screens: Signal Graph and Meter Diagnostic, they
are selected by clicking on [Diagnostics] in the FS200 menu bar.

Utilities  Help

Meter Diagnostic

S I Signal Graph

Figure 5-1 Diagnostics Menu

5.1 Signal Graph

The Signal Graph screen allows you to view real-time digitized transducer receive
signals for any operational flowmeter path. This feature is useful for diagnosing

waveform problems such as those caused by liquid aeration, noise interference, or poor
transducer match to pipe.

el Seaphl

Status: Gathering Data From Meter. ..\

Meter Path

Meter Query Signal Resolution:
(@ Path 1 Path 3 Path 5 (@ Continuous 1 - Highest b
Path 2 Path 4 (7) Once [l Correlated
RX Gain (up) BX Gain (dn) Travel Time (up): 37&.515
SHR (up) 5NR (dn) Travel Time (dn): 376.816
Flow Vel. M/S: VoS M/S: Delta-Time usec: 0.006
Status: Freq. (Hz): 180803

Correlation Q:
Path 1 Receive Signal - Upstream Downstream
64706

________________________________________________________________________________________________________________________________________________________

1 Al
48530 fmmmmememememmmemee oo flo ' |

32353 R _ At .'_I,"II'III."]‘I/!-.\\;.,-,.---- N ORI CNE R

i v i
e RPN IRY | (5 1 (O 5 SUF, RO 1 (P SRR e
0 : :
2 188 373 559 722 230
< [ v
[ ouey |[ stp [ pint ][ viewManual | [ Zoomin ] [ Zoomout Exit

Figure 5-2 Signal Graph Screen
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Diagnostic Screens

To select the Signal Graph:

Note

To view a Signal Graph, first establish a flowmeter connection using the [Connection] and
[Connect] menus, ensure the path to be viewed is actively operating and measuring flow rate
or zero flow condition.

1. On the FS200 menu bar, click on [Diagnostics] then on [Signal graph] in the drop down
menu

2. The Signal Graph screen will appear and begin gathering data automatically. Any active
flowmeter paths will be shown as available for selection with bold font. Inactive paths will be
grayed-out to prevent selection.

3. Using your mouse, select the desired path to graph its signal. The menu selection
choices are defined in the table below:

Menu Choices Description

Meter Path Allows you to select any one of the active
measurement Paths.

Meter Query Select "Continuous" for continuous (live)
updating) of the signal graph.

Select "Once" for a single snapshot of the
graph. If “Once” is selected the view can
be refreshed by clicking the [Query] button
at the bottom left of the FS200 screen

Signal Resolution By Default, the FS200 displays the signal at its
highest resolution. Selecting a lower resolution
allows the FS200 to update the graph more
frequently when "Continuous" mode is
selected, however this may degrade the
quality of the signal waveshape.

Correlated Correlated mode removes any flow induced
phase shifting of the Upstream vs
Downstream transducer signals realigning
them as if flow were at zero. This can be
helpful to obtain a clearer view of the signal
shape when higher flows are present.

Select [Correlated] to view the signal graph
in correlated mode, uncheck for delta-time
mode.

Table 4-1 Signal Graph Selections

4. If the [Stop] button is pressed or if a single query has completed, press the [Query]
button to start a new query. This will cause Si-Ware to gather signal data and display it
in the manner selected.

5. Use the [Zoom In] or [Zoom Out] buttons as needed to expand or decrease the zoom
factor of the signal display. Use the slider the move the signal shape right or left.

6. Click the [Exit] button to leave the Signal Graph screen.

FS200 Programming Manual, 03/2020,
A5E02951525-AB
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Diagnostic Screens

5.2 Meter Diagnostic Menu

The FS200 Utility [Meter Diagnostics] screen displays real-time flowmeter diagnostic data
and provides a Pass/Fall indication alerting the user of marginal or poor installation
conditions. This screen also provides a useful [data capture] facility, which allows diagnostic
data to be collected to a file on your PC (in ".csv" format) for later analysis.

To select the Meter Diagnostic Screen:
1.

Diagnostic] from the drop-down list.

continuously update these values.

Click on [Diagnostics] in the FS200 menu bar then click [Meter

The [Meter Diagnostic] screen will open and begin gathering flowmeter data automatically.

The FS200 will display the flowmeter diagnostics as shown in Figure 5-3 below, it will

4. The screen example shown below is for a dual-path flowmeter configuration. Note that for
flowmeters configured for single path operation the [Path Flow Deviation] and [Path VoS
deviation] bar graphs seen on the right side of the screen will not appear. These bar graphs

are only applicable to multi-path flowmeters.

5. Diagnostics shown in green are within acceptable limits for

proper flowmeter operation. If a

value is Marginal, it will be shown in yellow. Any value below acceptable minimums will be

presented in red. The Pass/Fail threshold limits can be adj
described in section 4.2

usted in the Setup menu

Diagnastic for Sensor Tag

X

Sl

Trend Line Settings
Trend Line Data:

Statys: Gathering Data From Meter. .}
Data Capture Functions

Scaling

[Path Fiow Velocity with Avg. Velocty) ~|

@ Auto "Y"Scaling  (7) Manual ™" Scaling

Time Interval: Directory:
|305&conds - Graph Time Span: P
—_— File Name: _031320_1524.CSV @ Minmum¥ = |
Start
Process values Units Path Flow Deviation
Flow Rate:[ 1425.300 | m3/h | 2.4%
Standard Volume Flow Rate:| 2837.000 | Nm3/h | 1.2%
0.0%
-1.2%
-2.4%
Path # 1 2
Path diagnostios Fath 1 Fath 2 Fath 3 Fath 4 Fath 5 Fass/Fail Path VoS Deviation
RX Gain (up) [INSSRS00 £2.500 Pass 0.2%
RX Gain (dn) [IS20S00F 52.500 Fass 0.1% 1
SHR {up) |} 22 P Pass ——
SNR (dn) | 26 FE] Fass_
Status: | Measuremes Suze Tass -0.1%
Correlation Q: 1,00 1,00 Fass_ -0.2%
3Accepted: 100 100 Fass Path # 1 2
Delta-Time usec: 1.018 1.000
Flow & VoS Units
Flow Velocity:[} 5.142 T 5.050 | | | [ Pass ] m/s ]
Vos:  367.22 | 367.27 | [ [ | Pass | m/s |

Flow Velocity (m/s)
9)

Trend Line Avg.(-0.87

137 15:57:42 15:57:47 15:57:52 15:57:57
Time (5 secs/div)

15:57

15:58:02 15:58:07

15:58:12 15:58:17 15:58:22

print__ |

Exit

Figure 5-3 Meter Diagnostics Screen
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Diagnostic Screens

Evaluating and Controlling the Diagnostics Screen

Process Values

Path Diagnostics

The diagnostic data screen presents a significant amount of valuable data for the
purpose of both monitoring and evaluating system performance. The data presented,
their descriptions and their expected values are outlined below.

Flow Rate: Presents the actual (Gross) volumetric flow rate in the measurement units
selected in the Flowmeter program

Standard Volume Flow Rate: Presents the volumetric flow rate compensated for pressure,
temperature and where applicable; compressibility factor. Only certain versions of the
FS230 flowmeter can produce Standard volume flow data. The volumetric units are as
selected in the Flowmeter program.

RX Gain (Up — Dn): These values indicate the signal strength of the flow sensor
(transducer) signal and differentiate between the upstream traveling and downstream
traveling signals. The data is presented in Db with lower values being better. The default
warning limit is any value above 40 while the fail limit is a value above 50.

SNR (Up — Dn): These values indicate the signal to noise ratio of the flow sensor
(transducer) signal and differentiate between the upstream traveling and downstream
traveling signals. The data is presented in Db with higher values being better. The default
warning limit is any value below 20 while the fail limit is a value below 10.

Status: Indicates the operating condition of the flowmeter. When application conditions are
acceptable; and all diagnostic parameters are meeting minimum requirements, the status
will indicate “Measurement”. If conditions cause an operating parameter to be
unsuitable; interruption of flow measurement may occur. In such cases the status will
change to indicate the underlying issue

Correlation Q: This value is derived from a signal (phase) analysis by comparing the phase
differential of the initial receive signal frequency cycle to that of a later occurring cycle of
the same signal. When the two match perfectly the “Cor-Q” is 1.0. The default value at
which a warning is generated is below 0.95, a Fail is declared if the value is below 0.92
In gas systems where very large signal phase shifts can occur, the Cor-Q can be
improved by performing an “HF” adjustment in the flowmeter “Maintenance and
Diagnostics” menu

% Accepted: This parameter indicates the percentage of acoustic signal
transmissions/receives that are used for flow measurement with the ideal value being
100%. If application conditions such as high aeration or noise interference are present,
some of the receive signals will be unacceptable and rejected by the flowmeter. In these
cases, the [% accepted] will decrease. The default warning limit is less than 50%
accepted while the Fail limit is less than 20%.

Delta-Time usec: Indicates the displacement (Phase shift) between the upstream vs
downstream flow signal and is indicated in microseconds. This differential is caused by
the flow velocity acting upon the flow sensor signal propagation through the flow stream.

Flow & Vos
Flow Velocity: Indicates the speed of flow through the pipe in the velocity units selected in
the Flowmeter program
VoS: Indicates the velocity of sound propagation through the flow medium. The units are in
the sound velocity units selected in the flowmeter program
FS200 Programming Manual, 03/2020, 17
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Diagnostic Screens

5.3 Data Capture Utility

18

1.

The meter diagnostics screen continuously updates the presented data for all diagnostic
parameters. This can be evidenced by the indication in the status bar “Gathering Data
From Meter”

In addition to the above, the FS200 utility can “Capture” data in “.csv” files. The
saved .csv files can be easily imported for later review and analysis in programs
such as MS-Excel. At the bottom of the capture report is a useful summary
statement providing Min, Max, Average, Alarm Limits and # of Alarms, for each of
the applicable data columns.

The upper left section of the FS200 diagnostics screen provides the [Data Capture]
controls where you can designate a location for the file and the time period for data
collection (see Figure 5-4 below).

The format of the Data Capture file name will default to: [Date Time.CSV]. It can be
edited or changed by simply typing an alternate name in the [File Name] bar as desired.
The default location of the file will be in the FS200 Utility folder; however, if desired an
alternative folder location (path) can be entered in the [Directory] bar.

Note: Special Characters
If you perform a Data Capture function you cannot use “special characters” in the file
name. The special characters not allowed to be used in file names are \/: *? " <> |

Data collection periods can be selected in the [Time Interval} drop down menu and range
from a minimum of 30 seconds up to 1 Hour plus unlimited.

J: —————————— Bl
Diagnostic for Senser Tag IEIE‘Q

Status: Capturing Data From Meter, 27 Seconds Left...| Trend Line Settings

i Scaling
5 Trend Line Data: i
Data Capture Functions [ o = = o @ Auto Y"Scaling  (7) Manual "Y” Scaling
Thne Intesval Dir v Path Flow Velocity (with Avg. Velodity) - g .
i ¢ Test_Unit _031620_1317.CSV Minimum ¥ =
Process values Units Path Flow Deviation

Flow Rate:| 2.8%
Standard Volume Flow Rate:[} 1.4%
0.0%
-1.4%
-2.8%

Path # 1 2

Path diagnostics Path 3 Path 4 Path 5 Pass/Fail Path VoS Deviation
RX Gain (up) 52.51 [ r Pas: 0.2%
RX Gain(dn) | 0.1%
0.0%
Status:| —0.1%
Correlation Q:| =

$hccepted:|
Delta-Time usec:

Flow & VoS

Flow Velocity: | |
Vo5: | |

Figure 5-4 Data Capture Entry Field
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To capture and record diagnostic data:

1. In the [Directory] field, type in the desired drive directory folder. The FS200 utility will
create the selected folder if it does not exist. If no directory path is entered in this
location, the capture file will be saved into the same directory where the FS200 program
resides.

2. The capture function automatically assigns a unique file name to the data, which by
default is the current Date and Time. If a different name is preferred, then simply overwrite
the [File Name] field with the desired name.

3. Under the [Time Interval] choice box, select one of the preset time periods over which the
data is to be collected, or select [Unlimited] if long periods are desired. The [Unlimited]
function continues to run until stopped.

4. Click the [Start] button to initiate the data capture. The FS200 utility will begin capturing
the diagnostic data and store it within the assigned directory using the selected file
name. The indication in the [Status] bar will change to “Capturing Data From Meter” and
the remaining time will count down to zero at which time the indication will revert to
“Gathering Data From Meter” and the data file will be closed.

Note

Clicking the [End] or [Stop] button at any time will terminate the data capture process and
close the ".csv" file with the data previously collected.

5. After the data capture process is complete, the ".csv" file generated by the FS200 utility
will be stored either in the FS200 utility folder, or in the folder you designated as illustrated
below. In this example the file name is “Test Unit_031620_1317.CSV”

Documents library

F5200_Utility Arrange by: Folder »

N

NCN Tl D

(V]

fs200.cfg F5200.exe F5200_Utility_ Test_Unit
Manual.docx 031620_1317.C5v

Figure 5-5 Data Capture Location

6. The file can now be viewed in MS Excel, as shown in Figure 5-6 below.

Note

The FS200 utility will continue to display and update the trend line and diagnostic data
even after the data capture process is terminated.

FS200 Programming Manual, 03/2020, 19
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Siemens Data Capture Log

FS200 Utility Version 1.00.02

Long Tag

Product S/N N1J4118000027

COMS Settings Baud:19200 Parity:None Data Bits:8

Location Identifier

Meter Bore id 3.937 inches

System Setup Parameters

Parameter Value Units

Pipe Diameter 4.537 inches

Pipe Wall Thickness 0.3 inches

Pipe Inside Diameter 3.937 inches

Transducer Size D4H

Path Setup Parameters

Parameter Path 1 Path 2 Units

Mounting Mode Direct Direct

Sensor Spacing LTN 0.4204 0.4204 inches

Sensor Frequency 187500 187500 Hz

Vsmin 197.2924 197.2924 mps

Vsmax 402.7076 402.7076 mps

Column# Label Description

1 Date Query Date

2 Time Query Time

3 Flow Rate(m3/h) Meter Flow Rate(m3/h)

4 Status FR Status Flow Rate

7 VF1(m/s) Flow Velocity path 1(m/s)

9 Avg VF(m/s) Avg. Flow Velocity(m/s)

10 VoS1(m/s) VoS path 1(m/s)

12 Avg VoS(m/s) Avg. VoS(m/s)

13 Status 1 Status path 1

14 Status 2 Status path 2

15 RX Gain(up) 1 Upstream Xmit RX Gain(up) path 1

17 RX Gain(dn) 1 Downstream Xmit RX Gain(dn) path 1

19 DT 1(uS) Transit-time Delta path 1(uS)

21 SNR(up) 1 Upstream Xmit SNR(up) path 1

23 SNR(dn) 1 Downstream Xmit SNR(dn) path 1

25 CorQ1 Correlation Factor path 1

27 %ACP 1 Accepted Burst Percentage path 1

29 Temp(F) Temperature(F)

30 Press(PSIA) Pressure(PSIA)

31 Density(lbm/ft3) Density(lbm/ft3)

32 Viscosity(cS) Viscosity(cS)

Standard
Volume Flow

Date Time Flow Rate(m3/h)  Status FR Rate(Nm3/h) Status SVFR VF1(m/s) VF2(m/s) VoS1(m/s)
3/16/2020  13:19:22 136.1288 Pass 1928.6162 Pass 5.096 4,953 361.49
3/16/2020  13:19:25 136.0898 Pass 1927.9778 Pass 5.126 4934 361.33
3/16/2020  13:19:28 136.1612 Pass 1928.4122 Pass 5.112 4,948 361.48
3/16/2020  13:19:31 136.0763 Pass 1927.1472 Pass 5.096 4,955 361.52
3/16/2020  13:19:34 135.934 Pass 1924.6659 Pass 5.08 4976 361.59
3/16/2020  13:19:37 136.0927 Pass 1927.6021 Pass 5.045 4999 361.49
3/16/2020  13:19:40 136.0052 Pass 1925.5692 Pass 5.03 5.014 361.5
3/16/2020  13:19:43 135.755 Pass 1922.4499 Pass 5.029 4996 361.45
3/16/2020  13:19:46 135.6573 Pass 1920.7065 Pass 5.058 4971 361.55
3/16/2020  13:19:49 136.0195 Pass 1927.0039 Pass 5.06 4,984 361.63
3/16/2020  13:19:52 136.1911 Pass 1928.8372 Pass 5.07 4984 361.61

Average Value 136.0101 1926.2717 5.073 4974 361.51

Minimum 136.1911 1928.8372 5.126 5.014 361.33

Maximum 135.6573 1920.7065 5.029 4.934 361.63

Warning Limit Simulation Mode  Simulation Mode  Simulation Mode Simulation Mode >2% >2% >0.25%

Failure Limit Pass Pass Pass Pass Measurement  Measurement >0.50% Or not Measurement

# of Warnings 0 0 0 0 0 0

# of Failures 0 0 0 0 0 0

# of Samples 11

Figure 5-6 Capture Log Example

Special Notes for the Data Capture file:
1. The FS200 utility capture file will only contain fields pertinent to the installation. For
example, a Dual Path system with only Path-1 enabled will not present any data columns

FS200 Programming Manual, 03/2020,
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for Path-2.

2. Refer to the Data Capture file heading list that provides the variable name and a short

description of each column within the report. For convenience, the short variable name is

provided above the first row of data.

3. The "summary" rows found at the bottom of the file include the following information for

applicable data items:

Summary Item

Description

Average Value

Average of all data within column.

Minimum Minimum value within column.

Maximum Maximum value within column.

Warning Limit Warning limit used for Diagnostics Screen "Warning"
display.

Failure Limit Failure limit used for Diagnostics Screen "Fail" display.

Number of Warnings

Number of Warnings occurring within the capture period for
each data item.

Number of Failures

Number of failures occurring within the capture period for
each data item.

Number of Samples

the number of Data reports collected in the Data
Capture file

Table 5-1 Data Capture Summary Parameters

FS200 Programming Manual, 03/2020,
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Utility Menu Screens 6

Utilities Menu
The Utilities menu has three sub-menus:
® AGAS Calculations
® Clamp-On Gas Tool
® Clamp-On Liquid Tool

Siemens F5200 Uity Version 1.00.02 AN
File Language Setup Connection Diagnostics Help

AGASB Calculations I

S I E M Clamp-on Gas Tool

Clamp-on Liquid Teol

Figure 6.1 Utility Menu Options
6.1 AGAS8 Calculations

Note

AGAS8 tables are used with gas flowmeters only.

The [AGAS8 Calculations] screen is used to generate AGA8 data values. It will enable the
entry of gas composition mole fractions, along with base and actual temperature and
pressure, to determine fundamental gas values such as theoretical speed of sound (VoS),
Mass, and Enthalpy.

Additionally, the AGA-8 Utility can be used to compute an AGA-8 table for fixed composition
gasses that can be uploaded to the flowmeter directly. This table will enable the meter to
perform standard volume correction based on measured temperature and pressure of your
gas application.

Entering Fundamental Gas fractions

1. Click the AGAS8 calculation parameter in the Utilities drop-down menu.

2. Refer to Figure 6-2 below. Input your default units of measurement in the row at the top
of the screen.

3. Enter your gas composition mole fractions taken from a recent Gas Chromatograph
report into the appropriate screen fields.

4. Click the [Normalize] button to ensure the total percental equal 100%.
5. Enter your base pressure, actual pressure, base temperature and actual temperature.

6. Click [Calculate] to generate the screen.

29 FS200 Programming Manual, 03/2020,
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7. The FS200 Utility will compute and display a variety of pertinent gas characteristics

AGAS Calculations [
Status: Calculation Completed Successfully [Fl Create AGAB Table
Units
Pressure: Temperature: Velodity: Density: Enthalpy:
pSIA | [Fahrenhait | [feetisecond | [lomjfis | [Bufom =
Gas Composition and Mole Fraction %
Helum: coz: Ethane: n-Butane: n-Hexane: n-honane: Water:
0.0 0.0 2.5028 0.099 0.7583 0.0 0.0
Hydrogen: Has: Propane: iPentane: n-Heptane: n-Decane: o
0.0 0.0 0.4557 0.0585 0.0 0.0 0.7756
Nitrogen: Methane: iButane: n-Pentane: n-Octane: Argon: oz
0.578 94,5104 0.0922 0.1695 0.0 0.0 0.0
[Nomaize [ cear | [ open ][ Save ][ savess Total: 1000
Gas Pressure and Temperature
Base Pressure: Pressure: Base Temperature: Temperature:
17 3850 60.0 58.0
Field Value Units Field Units
Speed of Sound: 1358.6701 FI/SEC 76t
i 0.6878 Zf:
Tsentropic Exponenc: 1.3008 Fov:
Specific Enthalpy: 235.9146 Bru/lbm Molar Mass:
Specific Entropy: 7.240% Btu/lom E Cplideal gas): ki/kgK
Yolar Density: 1.1553 moles/dm3 Cplreal gas): K3/ kg-K
Mass Density: 1.2567 lbn/fc3 Cv(zeal gas): kd/kg—K
RD(ideal gas): 0.601¢6 Co/Cv:
RD(real gas): 0.6028 Enthalpy (real gas): kJ/kg
Calculate | | sendTable | [EraseFlash | [ stop ] [ Pt | | viewManua Exit

Figure 6-2 Gas Characteristics screen

6.2 Creating an AGA-8 Table

An AGAS8 compensation table can be created in the FS200 Utility. When uploaded to the
FS230 Gas Flowmeter, table data will facilitate standard volume correction based upon
measured temperature and pressure over the complete range of your application.

Note that this table is most accurate for fixed gas compositions. If gas properties vary

considerably, compressibility compensation factors will change resulting in a decrease of
meter accuracy.

Table data can be sent to the FS230 gas flowmeter by selecting the [Send Table] button. If
the flowmeter is not a gas meter the [Send Table] button will be grayed out.

To Create an AGAS8 Table

1. Using the same data you entered in the AGA8 screen earlier (see example in Figure 6-
2), check the [Create AGA8 Table] box at the top right corner of the screen. This action
will remove the Enthalpy data but keep your gas composition entries intact.

2. Enter your application’s Minimum / Maximum and Base pressure and the Minimum /
Maximum / Base temperature in the appropriate fields

3. Click the [Calculate] button to generate the AGAS8 table as illustrated in Figure 6-3 below

4. Since the FS230 gas meter operates from a default AGA8 gas table you must first erase
the default table before uploading your custom table. Therefore, to upload the table to
the meter, first click the [Erase Flash] button then click the [Send Table] button

FS200 Programming Manual, 03/2020, 23
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AGAS Calculations et
Status: Calculation Completed Successfully [ Create AGAG Table
Units
Pressure: Temperature: Velodity: Density: Enthalpy:
PSIA -] [Fatrenheit -] | -] [lomiiz -] [Brugom -
Gas Composition and Mole Fraction %
Helium: coz: Ethane: n-Butane: n-Hexane: n-onane: Water:
0.0 0.0 2.5028 0.099 0.7583 0.0 0.0
Hydrogen: Has: Propane: iPentane: n-Heptane: n-Decane: 0
0.0 0.0 0.4557 0.0585 0.0 0.0 0.7756
Nitrogen: Methane: i-Butane: n-Pentane: n-Octane: Argon: oz
0.578 94,5104 0.0922 0.1695 0.0 0.0 0.0
Normalize | [ Gear | [ open |[ save ][ saveas Total: 100.0
Gas Pressure and Temperature
Base Pressure: Minimum Pressure: Maximum Pressure: Base Temperature: Minimum Temperature: Maximum Temperature:
147 300.0 700.0 0.0 40.0 80.0
Z-Factor Pressure (PSIZ) -
Tenperature (deg F) | 800.0000 | 3444444 | 388.8889 | 483 8333 | 477.7778 | 5222227 | 566.6667 | 611, ]
40.0000 0.9453 0.9373 0.9292 0.9211 0.9131 0.9051 0.8971 0
44.4442 0.9471 0.9392 0.9314 0.9236 0.3158 0.9082 0.9005 0
46.8889 0.9487 0.9411 0.9336 0.9261 0.39186 0.9111 0.3037 0
53.333: 0.9503 0.9430 0.8357 0.3284 0.9212 0.9140 0.9069 ]
57.7778 0.9518 0.3826 0.9377 0.8307 0.9237 0.3168 0.3099 0.
62,2222 0.9533 0.5465 0.5396 0.8328 0.5261 0.35134 0.3127 0.
6. 6667 0.9547 0.9481 0.9415 0.9350 0.9284 0.9220 0.9155 0.
71.1111 0.9561 0.9497 0.9433 0.3370 0.9307 0.9244 0.9182 0.
75.5556 0.9575 0.9513 0.9451 0.3389 0.9329 0.9268 0.9208 0.
80,0000 0.9588 0.9527 0.9468 0.3408 0. 9 0.9233 0.
Speed of Sound (FT/SEC) Pressure 1
Temperature (deg F) [JSO0RO000 [ 566.66867 700.0000
10,0000 1239.64593 |1 1230.3006
43,4444 .
48.8889
s:v';v*r*m 1350.7391[13
62.2222 1357.1489
6. 6667 1363.4828 -
[ Colctiate ] [ sendTeble | [ EraseFiash | [ stp | [ pent | Exit

Figure 6-3 AGA8 Table Data

The AGAS table is comprised of two sections. The top section is a matrix of
compressibility factors relative to temperature (vertical axis) versus pressure
(Horizontal axis) across your specified application range.

The lower section is a matrix of theoretical sound velocity relative to the same range
of temperature and pressure.

6.3 Clamp-On Gas Tool

The [Gas Sensor Selection and Sizing Tool] screen allows the user to specify units of
measure, pipe dimensional data, and gas type, along with nominal values for flow range,
temperature range and pressure range. These values are used by the sizing tool to
calculate the recommended sensor selection along with the recommended sensor
installation methods.

The tool also provides application calculations for minimum pressure requirements, flow
velocity, Reynolds number, compressibility factor, Std Volume compensation factor,
expected repeatability and will point out if an application conflict exists.

Gas Sensor Selection and Sizing Tool Screen

24

To display the [Gas Sensor Selection and Sizing Tool] screen:

1. In the [Utilities] drop down menu select [Clamp-On Gas Tool].

2. Input your default units of measurement in the row at the top of the screen

3. Select your pipe material from the drop-down menu, then enter your pipe’s Outside
diameter and Wall thickness as accurately as possible.

4. Select a gas type from the [Gas Properties] drop down menu. Enter the Min / Max flow

range for your application (be careful to use the units of measure and multiplier shown),
Lastly enter the Min / Max temperature and pressure

FS200 Programming Manual, 03/2020,
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5. Click the [Calculate] button. The FS200 Clamp-On gas tool will compute the
recommended sensor type and size for your specified pipe. Typically, only High Precision
sensors are suitable for gas applications and will be the primary selection. The tool will
also provide sensor mounting mode and spacing information. An example appears in

Figure 6-4 below.

Gas Sensor Selection and Sizing Tool @

tlanril‘gsﬂ'l: Temperature:  Pressure: Velodty: Density: Volume,Mass: Time:
inches vl |deg E v] lPSIA v| [Feetfsec V‘ [Speciﬁc Gravity v] [Shd Cubic Feet VI |DAY v|

Gas Properties

Pipe Data

Pipe Material: | Steel v| (Gas Selection: Estimated Vs: Abs, Viscosity (cp):

Outside Dia.:  12.75 Natural Gas ¥ | 1356.8955 0.01 Default Vs
Wal Thickness:  0.375 Operating Conditions: Minimum Maximum

Flow Rate (Q):  100.0 400.0 MMSCFD
Liner Material: |None hd
Temperature @ Q:  40.0 80.0 degF

Liner Thickness:

et Pressure @Q: 825.0 1050.0 PSIA

Sensor Recommendations(marked with *):
Type: High Predsion Size: DIH  Siemens P/N: Mount: Reflect Spacding Offset: Nom

[High Precsion = ~|[ow= | ME3sssoscroo Refiect = | [Nom = -
Gas/Process Calcs, I Installation Calcs. | Repeatability Graph |
Min Flow Max Flow Units
IN: 1624.41 1547.28 uzec
IL: 1528.05 1451.91 usec
Cycles dTI: 2.20 7.18 cycles
1 cycle Va: 2.8 FLE feet/sec
VFmax: 45.512 55.708 MMSCFD
Spacing: {Nom 18} LTN: 3.496 inches
134 PSIR

Minimum Operating Pressure:
Flow Velocity Limits:

Vs Range Limits:

Damping Material:

0.99 to 94.28 feet/sec
865 to 1849 feet/sec
CC129 O Layers 0.000 inches Total Thickness

Save As Exit

AGAS Gas Comp l Print iew Manual I Open | ‘ Save J ‘

Figure 6-4 Clamp-On Gas Sizing Tool screen

6. The Clamp-On Gas Tool screen presents data in 3 available views; [Gas Process Calcs],
[Installation Calcs] and [Repeatability Graph]. You may click on the appropriate tab for
specific details related to the application you programmed. The data shown under each
tab is relative to the application parameters you entered for pipe dimensions, gas type,
flow, temperature and pressure in the Gas tool. Should an application conflict exist it will
alert you with an “Application Problem” message.

Gas/Process Calcs. Tab
Click on the [gas process calc] tab for application information on the theoretical values for
compressibility factor, Sg, Speed of sound, Volume compensation, flow velocity, Viscosity,

and Reynolds number over your specified application range.

Gas/Process Calcs, |Inst3|\atun Calcs, I Repeatshility Graph |
Min Flow Max Flow Units
Z-Factor (approx.): 0.8641 0.8761
Specific Gravity: 39.1916 45,5500
Approx. Vs: 1321 1393 feet/sec
STD Vol comp: 67.42 78.36
Flow Velocitcy: 21.86 75.22 feet/sec
Approx. Viscositcy: 0.2 0.2 centiStokes
Reynolds #: 9726759 38906032
E Caloulate | | AGAS Gas Comp Print vie | Open ] [ Save ” Save As Exit |

Figure 6-5 Gés/Process Calbulations
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Installation Calcs. Tab

Click on the [Installation Calcs] tab for application specific information pertinent to the
installation of your flow sensors, including spacing recommendation and spacing offset
(LTN) along with minimum pressure requirements.

Additionally, fundamental data relative to transit-time values, signal phase shift cycles
(useful for beam-blowing evaluation), and flow range limits are also presented in this view

Gas/Process Cales. | Installation Calcs. | Repeatsbility Graph

Min Flow Max Flow Units

TN: 1624.41 1547.28 usec

TL: 1 05 1451.91 usec

Cycles dT: 7.18 cycles
1 cycle Vs: 3.1 feet/sec
VFmax: 710.879 MACFD

{Nom 18} LTN: 3.456 inches
Minimum Cperating 194 PSIR

Flow Veloci
Vs Ran

0.99 to 94.28 feet/sec
65 to 1849 feet/sec

1: CCi29 0O Layers 0.000 inches Total Thickness

i

1 | AGAS Gas Com Print =wvanual | [ open H save || savens [ Bat

Figure 6-6 Gas Installation Calculations

Repeatability Graph Tab

The [Repeatability Graph] provides performance data relative to the estimated
repeatability of your flowmeter over your specified flow range. Additionally, it provides
Reynolds number transitional-flow start / end specifications based on pipe dimensions,
viscosity and flow range

Gas/Process Calcs. | Installation Calcs. | Repeatability Graph !
Repeatability vs. Flow Rate
Start RN Transition = 0.0 feet/sec —8— End = 0.0 feet/sec

0.12% =
ko 8
:‘1 0.08%
E 0.04%
- 0%
§. -0.04%
g -0.08%

-0.12% —

=10 a 10 20 30 40 50 &0 70 80
Flow Rate (feet/sec)

GABGas Comp | [ pont | [ open |[ save || savess Exit

Figure 6-7 Gas Repeatability Data
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Application Problems Tab

1. If any of your entered application parameters conflict with performance capabilities of
the FS230 flowmeter an “Application Problem” message will appear at the bottom of
the sizing screen; this will cause an additional tab to open [Application Problems] (See

Figure 6-8 below). Click on the tab to vi
are present the tab will not appear.

ew a description of the conflict(s). If no conflicts

Gas/Process Calcs, ' Installation Calcs.igrRepeatablllty Graph | Application Problems |

Gas Sensor Selection and Sizing Tool &J
Units
Length: Temperature:  Pressure: Velodty: Density: Yolume Mass: Time:
inches v| ‘deg E VJ IPSIA vl |feet,|"sec v| lSpedﬁc Gravity - | lCuh\( feet v] |DAY v|
Pipe Data Gas Properties
Pipe Material: |Steel - | Gas Selection: Estimated Vs: Abs, Viscosity (cp):
Pt 13.75 [Natural Gas -] 125123 0.01 Default Vs
Wall Thickness: 0,375 Operating Conditions: Minimum Maximum
Flow Rate (Q): 1.4832 200 MMACFD
Liner Material: (None v|
Temperature @ Q:  40.0 80.0 degF
Liner Thickness:
kel Pressure ©Q: 150.0 180.0 PSIA
Sensor Recommendations(marked with =):
Type: High Predsion Size: DIH  Siemens P/N: Mount: Direct Spacing Offset: Nom
[High Precision = +|[pm= ~| 7ME38S05GPOD [pirect = = [Mom = -

Flow velocity exceeds limit of installation

Pressure may be too low for clamp-on

[Consult factory]

[ Pnt \

Calculate | AGAS Gas Comp

Open | | Save | | Save As | Exit

Figure 6-8 Gas Application Problems Screen

2. Alist of possible application conflicts and corrective actions appear in Table 4.1 below.

Application Warning

Corrective Action

Pipe diameter too small for selected sensor.

Allow FS200 to specify sensor

Flow velocity exceeds limit of installation.

Programmed (Max) Flow too high verify entered value

Accuracy limitation at minimum velocity.

Programmed Min Flow below 1 FPS

Temperature above sensor limits.

Specified temperature exceeds 250F / 121C

Temperature below sensor limits.

Specified temperature below -40F/C

Poor sensor match to pipe wall.

Incorrect sensor selection, allow FS200 to select

Poor diameter-to-wall thickness ratio.

Pipe OD to wall ratio <10 to 1, may reduce performance

Excessive wall thickness.

Wall Thickness >1.25” Require Universal sensor

Pipe diameter must be greater than 1 inch / 25.4mm

Pipe OD must be greater than 17/ 25.4mm for gas

Pressure may be too low for clamp-on.

Specified pressure below minimum, increase pressure

Carbon dioxide mole % too high.

CO2 mole % must be <10%

H2S mole % to high.

H2S mole% must be <20%

Table 6-1 Typical Gas Applicat
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Gas Composition and Mole % Sizing Screen

If desired, your actual gas composition can be utilized for sensor sizing instead of one of the
default gasses in the drop-down menu. The following steps describe how to display a [Gas
Composition and Mole Fraction %] entry screen in the sizing tool.

1. Select [Use AGA8 Gas(es)] from the [Gas Selection] drop down menu. This will activate
the [AGA Gas Comp] button at the bottom of the screen; see Figure 6-9 Below

Gas Sensor Selection and Sizing Tool

Units
Length: Temperature:  Pressure: Velocity: Density: Volume Mass: Time:
inches V‘ |deg E VI {PSIA v| [feet,fser_ v| [Spedﬁr_ Gravity VI [de Cubic Feet V] |DAY v|
Pipe Data Gas Properties
Pipe Material: |Steel - Gas Selection: Estimated Vs: Abs. Viscosity (gp):
Outside Dia.: 12,75 [ Aas Gastes) ) 1123 0.01 Default Vs
Ammonia Gas i
Wall Thickness: 0.375 g n Mavim.m
Qb " 400.0 MMSCFD
Liner Material: | None ~|  Carbon Monaxide
Ethane Gas 80.0 degF
Liner Thickness: Helium

Hydrogen 1050.0 PSIA
Methane H
Natural Gas

Sensor Recommendations{marked with *): Nitrogen

Type: 5 Oxygen Mount: Spacing Offset:
Propane Gas
[ '” Ethylene Gas [ '” ']
s T U‘S‘EAGM Gas(es)
Gas/Process Calcs, ‘ Installation Calcs. | Repeatabilify Graph
1
l Calculate AGAS Gas Comp View Manua l Open I | Save ] | Save As Exit.

Figure 6-9 AGAS8 Selection

2. Click the [AGA8 Gas Comp] button. This will open a gas composition screen for you to
enter your gas mole fractions

[ B
Gas Composition and Mole Fraction % g lé]
Helium: coz: Ethane: n-Butane: nHexane: n-hlonane: Water:
0.0 0.0 2.5202 0.1 0.077 0.0 0.0
Hydrogen: H3s: Propane: i-Pentane: n-Heptane: n-Decane: {2l
0.0 0.0 0.46 0.08 0.0 0.0 0.78
Mitrogen: Methane: i-Butane: n-Pentane: n-Octane: Argon: L -
0.54 95,3558 0.0% 0.017 0.0 0.0 0.0
Total: 100.0
| Normalize | | Clear | View OK Close
A

Figure 6-10 Gas Fractions Entry Selection

3. Select the gases that comprise your product and input the percentage of each gas. If the
total is not 100% click the [Normalize] button to force the total to equal 100%.

4. You can use the [Clear] button to clear all data and input new gas data as needed.

5. Click [OK] to verify data and close the screen. The estimated sound velocity will be
computed to produce a proper sensor spacing when the [Calculate] button is clicked
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Utility Screens

6.4 Clamp-On Liquid Tool

The [Liquid Sensor Selection and Sizing Tool] screen allows the user to specify units of
measure, pipe dimensional data, liquid type, along with nominal values for flow range, and
temperature range. These values are used by the sizing tool to calculate the recommended
sensor selection (type and size) along with the recommended sensor installation methods.

The tool also provides application calculations for flow velocity, Reynolds number, Std
Volume compensation factor, expected repeatability and will point out if an application
conflict exists.

Liquid Sensor Selection and Sizing Tool Screen

To display the [Liquid Sensor Selection and Sizing Tool] screen:

1. In the [Utilities] drop down menu select [Clamp-On Liquid Tool].
2. Input your default units of measurement in the row at the top of the screen

3. Select your pipe material from the drop-down menu, then enter your pipe’s Outside
diameter and Wall thickness as accurately as possible.

4. Select a liquid type from the [liquid Properties] drop down menu. Enter the Min / Max flow
range for your application (be careful to use the units of measure and multiplier shown), lastly
enter the Min / Max temperature.

5. Click the [Calculate] button. The FS200 Clamp-On liquid tool will compute the
recommended sensor type and size for your specified pipe. It will also provide sensor
mounting mode and spacing information. An example appears below in Figure 6-11

Liquid Sensor Selection and Sizing Tool &J
Units
Length: Temperature: Velodty: Density: Volume Mass: Time:
inches - | |deg & - |feet¢"sec - | {Speuﬁc Gravity - I l42.U GAL BBL '] ‘HR - |
Pipe Data Liquid Properties
Pipe Material: | Steel - | Liquid Selection: Estimated Vs: Kinematic Visc. {c5): Spedific Gravity:
Outside Dia.: 8.625 |0i| (Diesel) 5 | 4517.7165 2.3 0.88
Wall Thickness: 0,322 Operating Conditions: Minimum Maximum
Flow Rate: 800.0 1500.0 42.0 GAL BELHR
Liner Material: | None =
Temperature: 60,0 60.0 degF
Liner Thickness:

Sensor Recommendations(marked with *):
Type: High Precision Size; DIH  Siemens P/M: Mount: Reflect Spacing Offset: Nom

High Predsion = ~|[pm= v| 7ME39505GPO0 Reflect * = [mom = -

Application Cales. | Repeatabiity Graph |

Min Flow Max Flow Units
Cycles dT: 0.08 0.15 cycles
Reynolds #: 86456 180856
Flow Velocity: 350 6.73 feet/sec
Spacing: {Nom 28} LTN: 8.745 inches

Estimated Repeatability: 1.6835 42.0 GAL BBL/HR
V= Range Limits: 2877 to 6040 feet/sec
TH: 430.58 usec
TL: 335.43 usec
1 cycle Vs: 43.4 feet/sec
VFmax: 10.101 Kilo 42.0 GAL BBL/HR

[ caloate | Print. jew Manua Open Save Save As Exit
il | [ [ open || )

Figure 6-11 Clamp-On Liquid Sizing Screen
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Utility Screens

Sensor Selection

1. Liquid applications can be serviced by any of 3 sensor types as follows;

High Precision:
Universal:

The primary choice for steel pipes
For all non-steel and plastic pipes
High Temperature: For all pipes with temperatures between 250 — 450F

2. The FS200 Liquid Tool will recommend the best suited sensor type and size based on
your programmed application data parameters. In many cases more than one type sensor
is acceptable. The FS200 tool will identify these sensors with the indication
“Recommended” or with an asterisk (*). Alternate types can be selected so long as you
choose recommended types and sizes, be aware if an “Application Problem” alert appears

3. The FS200 utility will also provide the recommended sensor part number and the
recommended mounting method

Sensor Recommendations{marked with =):

Type: High Precision Size: DIH  Siemens P/N:

Mount: Reflect

Spacing Offset: Nom

Figure 6-12 Liquid Sensor Type / Size Selection

Clamp-On Liquid Tool screen

The Clamp-On Liquid Tool screen presents data in 2 available views; [Application Calcs] and
[Repeatability Graph]. You may click on the appropriate tab for specific details related to the
specified application. The data shown under each tab is relative to the application parameters
you entered for pipe dimensions, liquid type, flow, and temperature in the liquid tool using the
units of measure you selected. Should an application conflict exist it will alert you with an
“Application Problem” message.

Application Calcs. Tab

Click on the [Application Calcs] tab for application specific information pertinent to the
installation of your flow sensors, including spacing recommendation and offset (LTN).

Additionally, fundamental data relative to transit-time values, signal phase shift, Reynolds
number, flow velocity range and repeatability are also presented in this view

30

Application Calcs. i'm |

Min Flow Max Flow Units

Cycles dT: 0.08 0.15 cycles

Reynolds #: 96456 180856

Flow Velocity: 3.589 6.73 feet/sec

Spacing: {Nom 28} LTN: 8.745 inches
Estimated Repeatability: 1.6835 42.0 GAL BBL/HR
Vs Range Limits: 2877 to €040 feet/sec
TH: 430.58 usec
TL: 335.43 usec

Figure 6-13 Liquid Application Calculations

1 cycle Vs: 43.4 feet/sec
VFmax: 10.101 Kilo 42.0 GAL BBL/HR
[ Calcuiate | [ pant vewvznual | [ open | [ save | [ savess [ Eat
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Utility Screens

Repeatability Graph Tab

The [Repeatability Graph] tab provides performance data relative to the estimated
repeatability of your flowmeter over your specified flow range. Additionally, it provides
specifications for Reynolds number (Nr) transitional-flow start / end based on pipe
dimensions, viscosity and flow range. Nr data is useful in evaluating the potential for

measuring flow in transitional conditions.

Application Calcs, | Repeatabilty Graph |
Repeatability vs. Flow Rate
—&— Start RN Transition = 73.6 42.0 GAL BBL/HR —B— End = 216.4 42.0 GAL BEL/ER
0.87% :
2 o.ses ‘
& o.58
2 o.20%
E 0%
H
£ -0.29%
&
% —o.ses
—0.878+—= |
0 200 400 600 200 1000 1200 1400 1600
Flow Rate(42.0 GAL BBL/HR)
v |

Figure 6-14 Liquid Repeatability Data

Application Problems Tab

If any of your entered application parameters conflict with performance capabilities of
the FS230 flowmeter an “Application Problem” message will appear at the bottom of
the screen; this will cause an additional tab to open [Application Problems] (See Figure
6-15 below). Click on the [Application problem] tab to view a description of the

conflict(s). If no conflicts are present the tab will not appear.

Liquid Sensor Selection and Sizing Tool : @
Units
Length: Temperature: Velodty: Density: Volume Mass: Time:
[eethec <) [sooncaavty ] [szoonem <] [m <]
Pipe Data Liquid Properties
Fipe Material: | Steel - Liquid Selection: Estimated Vs: Kinematic Visc. {c5): Spedific Gravity:
Outside Dia.:  6.625 (i @iesed >| 4517.7165 12.0 0.68
Wall Thickness:  0.28 Operating Conditions: Minimum Maximum
Flow Rate: 250.0 1500.0 42.0 GAL BELHR
Liner Material: | None =
Temperature: 60,0 60.0 degF
Liner Thickness:
Sensor Recommendations(marked with *):

Type: High Precision Size; 777 Siemens P/M: Mount: Reflect Spacing Offset: Min
[universal -6z | -] MEs9505LERL Reflect * = [mn = -
Application Calcs. | Repeatability Graph | Application Probiems |
Poor sensor match to pipe wall [Consult factory]

L Print. ew Manua I Open ] | Save ] | Save As

|| |_Calculate

e

Figure 6-15 Liquid Application Problems Screen
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A list of possible application conflicts and corrective actions appear in Table 6-2 below.

Application Warning

Corrective Action

Maximum Pipe Diameter Exceeded

Select larger (Universal) sensor

Pipe diameter too small for selected sensor.

Allow FS200 to specify sensor

Flow velocity exceeds limit of installation.

Programmed (Max) Flow too high verify entered value

Accuracy limitation at minimum velocity.

Programmed Min Flow below 1 FPS

Temperature above sensor limits.

Specified temperature exceeds 250F / 121C

Temperature below sensor limits.

Specified temperature below -40F/C

Poor sensor match to pipe wall.

Incorrect sensor selection, allow FS200 to select

Poor diameter-to-wall thickness ratio.

Pipe OD to wall ratio <10 to 1, may reduce performance

Excessive wall thickness.

Wall Thickness >1.25” Require Universal sensor

Operation in or near Reynolds transition

Flows in transition region will impact accuracy

Table 6-2 Liquid Application Problems
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Glossary
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% Accepted
Percentage of all acoustic transmit/receive signals used for flow measurement analysis. 100%
is perfect. If application conditions such as aeration or noise interference are present this
number may decrease.

AGA-8

The AGAS function is used to calculate the compressibility factor of natural gas and related
hydrocarbon gases. The internal AGA8 lookup table provides for the actual gas density and
compressibility factor (Z Actual) for the indicated pressure and temperature. These values
are then used to compute either mass flow rate or standard volume corrected flow rate.

Channel

An assignable input / output terminal for the purpose of connecting communication cabling,
I/O signal wiring or RTDs to an FS230 Flowmeter.

Correlation Q

Quality of correlation (phase coherency) between the upstream and downstream receive
signals. Cor-Q ranges from 0.9 to 1.0, where 1.0 indicates perfect correlation and 0.9
indicates ambiguous or poor correlation. Poor correlation is generally a result of acoustic
“beam blowing” due to high flow velocities in gas applications. Cor-Q can be improved
through an “HF” adjustment in the flowmeter.

Delta-time
(uSec) Transit-time difference between upstream and downstream receive signals caused by flow

velocity. It is measured in microseconds.

Estimated Repeatability

The estimation of the maximum deviation in agreement between the results of
successive flow measurements carried out under the same conditions.

Path (N
(N) One of at least two (or four) physical flow measurement channels that comprise a multi-
path (or multi-beam) flow meter.

RxGain . : : . o . .
Amplifier Gain setting that responds to varying receive signal amplitude. Lower is
better. Values undue 40 are acceptable for flow measurement.

Signal

The digitized acoustic (Receiver) signal.

FS200 Programming Manual, 03/2020,
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SNR

Status

Up and Dn

VFmax

VoS

[Signal to Noise Ratio]. Represents a measure of SNR of the digitized acoustic
receive signal. Higher is better, typically values above 20 are desirable.

Error code that is triggered by instantaneous acoustic signal problems. A
"Measurement" Status indicates that the meter is satisfied with the acoustic receive
signal and producing proper flow measurement readings.

Indicates the upstream or downstream direction of acoustic signal transmission. Also
represents placement of flow sensors relative to flow direction for the purpose of identifying
“Forward” and “Reverse” flow directions.

The flow rate that would create exactly 1-cycle (360°) of phase shift between the Upstream
and Downstream receive signals. This value is useful for the setting of the “HF” parameter
in gas applications, as it is necessary to do so at a flow rate that is higher than VFmax.

Velocity of Sound in the fluid medium. Shown in meter-selected measurement units of
either Feet/second (FPS) or Meters/second (M/S).
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Get more information

www.siemens.com/flow
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