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Important

All information and technical specifications in this documentation have been carefully checked
and compiled by the author. However, we cannot completely exclude the possibility of errors.
Smith Meter GmbH is always grateful to be informed of any errors.
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MPU SeriesB and Ultra Series
Ultrasonic Flow Meter

1. INTRODUCTION

This manual describes the operation of the Winscreen operator’ s interface and
diagnostics software tool for ultrasonic meters from FMC Measurement
solutions. The program is compatible with these meters:
e Smith Meter® Ultra’ (6 path ultrasonic meter for liquids.)
Smith Meter® Ultra® (4 path ultrasonic meter for liquids.)
MPU 1200 (6 path ultrasonic meter for gas.)
MPU 800 (4 path ultrasonic meter for gas.)
MPU 600 (3 path ultrasonic meter for gas.)
MPU 200 (1 path ultrasonic meter for gas.)

General information regarding installation, operation and maintenance of the
ultrasonic flow meters are described in:
e Ultra® and Ultra* Installation/Operation/Maintence Manual (MNL S001)
for the liquid meter and
e MPU Series B User Manual (USM-0000020565, MNKS001) for al
different gas meters

We reserve the right to make changes to the construction and/or configuration
at any time, this manual is based on the latest information, and may be subject
to changes.

1.1. Copyright

All technical and technological information contained in this manual, including
any drawings and technical specifications shall remain the property of FMC
Technologies Inc. and may not be used (other than for the operation of this
product), copied, multiplied, passed on or communicated to athird party
without the prior written permission of FMC Technologies Inc.

© 2007 FMC Technologies Inc.
Kongsberg, Norway

1.2. Trademarks

Products listed are trademarks of their respective manufacturers. Company
names listed are trade names of their respective companies.
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1.3. Abbreviations

Abbreviation | Description

DSP Digital Signal Processor
HW Hardware

/0 Input / Output

Kb Kilo byte

LAN Loca Area Network
Mb Mega byte

MPU Multi Path Ultrasonic
PC Personal Computer
Rx Receive

SW Software

TX Transmit

VOS Velocity Of Sound

Page 8 of 70
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MPU SeriesB and Ultra Series
Ultrasonic Flow Meter

1.4. Guarantee

FMC Technologies Inc. and its subsidiaries assume no responsibility for any
errors that may appear in the publication, or for damages arising from the
information in it. No information in this publication should be regarded as a
warranty made by FMC Technologies Inc. The information in this publication
may be updated without notice.

The guarantee terms are stipulated in the delivery conditions.

The guarantee on the equipment expiresif:

Equipment is damaged during transport, handling, storage or installation
where instructions are not followed or due to carelessness.

Service, operation and maintenance are not carried out dtrictly in
accordance with the instructions.

Repairs are not carried out by our personnel, or if they are carried out by
your staff without our prior written permission and strictly in accordance
with the instructions.

Changes are made to the equipment without our prior written permission.
Original parts are not used.

Equipment is used improperly, incorrectly, carelessly or not in line with its
nature and/or purpose.
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1.5.

Equipment Required

A personal computer with certain hardware components and configuration of
software and communication protocols is needed to establish connection to the
ultrasonic flow meter.

Minimum requirements:

e Microsoft Windows 98SE, NT, 2000, XP or Vista operating system
e Pentium 133 with 32Mbyte RAM.

e Serial or Ethernet interface

Recommended:

e Microsoft Windows 2000, XP or Vista operating system
e Pentium 3 or equivalent or newer with 512 Mbyte RAM
e Ethernet Interface

Page 10 of 70
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MPU SeriesB and Ultra Series
Ultrasonic Flow Meter

2. PRE-OPERATION

Before you can start the operation of the Winscreen program, the program must
be installed.

2.1. Install Winscreen Software

A. Insert the ingtallation floppy disc or CD-ROM in the PC or locate the
Winscreen installer (Winscreen.msi).

B. Double-click the Winscreen instaler.
C. Follow the on-screen instructions.

2.2. Uninstall Winscreen Software

A. Goto Start, Settings, Control Panels, Add/Remove Programs
B. Find Winscreen in the program list. Click the Remove button.
C. Follow the on-screen instructions.

2.3. Set the IP address on the PC (Ethernet only)

To communicate with the meter, the IP address of the meter must be reachable
from the PC (on the same subnet). This rule applies to any networked unit. The
| P address of the PC can be checked by running “IPCONFIG” in a DOS box. If
the PC and the meter are on different subnet, one of them needs to change the
IP address. If the meter is not connected on a network with a DHCP server, you
can change the | P address of the PC. If you are on anetwork with a DHCP
server, extreme care should be taken so that you do not select the same IP
address as another unit on the network. Please contact your network
administrator in any casesif in doubt.

To change the | P address of your PC:
A. From the Star menu in Windows, select Settings — Network and Dial-up
Settings— L ocal Area Connection.

B. Select TCP/IP protocol - Properties.

C. Set afixed IP address (Specify | P address) and set an address in the same
group as the flow meters (but not the same), for example 128.1.200.100.
(Meter address in this example is 128.1.200.54).

D. Set subnet mask 255.255.255.0. Thefirst three digits, in the IP address
must the be equal for the PC to reach the meter

NOTE: Each IP address must be unigue, i.e. no units connected to the same
network can have the same | P-address.

MNOAOO1 0.0 (11/09) Page 11 of 70
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3. START WINSCREEN PROGRAM

To start the Winscreen program, double-click on the program icon that appears
after the installation on the desktop, or use the start menu.

Welcome to WinScreen

Flease enter your pazsward : ||

“WinScreen Senies B - Version 1.36 - Build 1371 - 2009/10/27 18:36:37

Your S'W toolbox for ultrasonic flow meters from FMC Measurement Solutions

Copyrigth 2002 - This program iz protected by LS. and international copyright laws.

,TI Cancel |
Winscreen has three security levels, shown in the table bel ow.
Passwor d L evel
Low Low (Customers, changes not possible)
High High (Customers, changes possible)
HHH Super-user (FMC Service engineers)

Clicking “Cancel” will result in Security Level Low.
Down in the right corner of the program the selected security level is shown.

Page 12 of 70 MNOAOO1 0.0 (11/09)



MPU SeriesB and Ultra Series
Ultrasonic Flow Meter

|Connected |Fun mode [High &

Security level “High” give access to more advanced diagnostic tools and the

ability to make changes to the meter database.

3.1. Connecting to the Ultrasonic Meter

3.1.1. First time communication setup

Each meter on the network will have a unique I P-address. The | P-address and
name of the meter can be defined in the Host-file on the PC to simplify access.

For editing the Host file, do the following steps:

A. Click onthe soft key “Define anew target” in the picture shown below.

(MPUB 5 B2l e

B. Then the Host file appears and can be updated with correct |P-address and

name of the meter.

Note: Use the space key, not the TAB-key for spacing.

Add IP address and name of host

# Copyright [c] 1993-1995 Microzoft Corp.
#

# Thiz file containg the mappings of IP addreszes ta hast names. Each
# entry should be kept on an individual line. The [P address should

H zpace.

#

# Additionally, comments [such az theze] may be inserted on individual
# lines or following the machine name denoted by a 'H' symbol,
#

H For example:
#

# 102549457  rhino.acme. com # source server
# 38.256310  xacme.com # & client host
127.0.0.1 localhost

1281200106 MPUsndd
1281.2108  MPU_Gulfaks

A A

|_ Ok I Cancel

# Thig iz a gample HOSTS file uzed by Microsoft TCPAP for Windows NT.
#

# be placed in the first colurn followed by the corresponding host name.
# The IP addresz and the host name should be separated by at least one

=

IP-address Meter name
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3.1.2. Establish communication with Ethernet link

This section describes how to establish data communication with an Ethernet
physical connection (twisted pair cable or fiber-optic cable) between the flow
meter and the PC.

The given meter host name (as specified in the Host file) or |P address must be
written into the picture shown below, or picked from the pull-down menu. This
is necessary for the Winscreen program to communicate with the meter. Click
the connect button as shown below to connect to the meter.

\zany WinScreen Series B - Measl

File Edit Miew Connection Tools Secority  Window  Help
D|=(@ls|n] &[=e] &lsle e oo 2
ISimuI tor Ultrab j glﬂl |

Disconnect from the meter

Meter name Connect to the meter

A field in the bottom of the Winscreen program shows if the meter is
connected or not.

|Connected = |Fiun mode |High




MPU SeriesB and Ultra Series
Ultrasonic Flow Meter

3.1.3. Establish communication with serial link

This section describes how to establish data communication with a serial
connection (RS-485/422/232) between the flow meter and the PC.

The WinScreen program can be run using serial communication with one
single meter or a multidrop network with multiple meters. The meter is
designed to communicate through both Ethernet and serially via Modbus. The
PC has RS232 interface, meaning if RS485 or R$422 is used due to long cable
lengths, a converter to RS232 is required.

A. Connect a 9-pin serial cableto the PC's seria port (usualy COM1)

B. Connect cable to the meter’s serial port. Refer to the wiring diagram in the
User's Manual.

C. Start Winscreen. Select COM1 from the pull-down menu.

D. Click the “Connect to meter” soft key.

MPL/Ura P (RS23I)
CMN13 DY For RS422 or RS485
Common 10 S0

9

e s o]

HH
5
Com 2232 Ex 8 . ltrat installation,
7 . Ciperation and
Com 2 232 Rx 6 L haintenance Manual
Common i"‘/ . (MMLEOD] or

._I_
Com | 232 Bx 3+ "I' e MPL Series B

2 I__,-"'--.-- Ulser Manual

Com 1 232 Tx 1] (USM- 0000020265

3.2. Run Winscreen against PC Simulator

For demonstration or training purposes, the Winscreen program can run a
meter ssmulator included in the application. Select “ Simulator Ultra6”,
“Simulator Ultra4”, “ Simulator MPU1200", “ Simulator MPUG00" or
“Simulator MPU200” in the “Meter name” field as shown above, and click on
the “ Connect” -button. If the “Measured values” window is opened, the
measurement data can be inspected as if the Winscreen program was connected
to area meter with flow. Each piece of data can be manipulated under the
Manual Values tab of the Database Configuration screen.

To simulate flow select from the main menu:
Tools — Simulator — Simulate Transit times. (See chapter 6 for more detail on
simulation.)
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3.3. Trouble Shooting — Ethernet

If no contact to the meter is obtained:

Check that the power on the meter is switched on.

Check that the | P address of the meter is correct.

Check that the subnet mask and IP address of the PC comply.

Make sure that communication cables are connected.

Try to ping the meter. Type “ping” + applicable IP addressin a DOS

window.

If reply:

- Check Host file.

- Itisalso possible to use the IP address directly instead of the host name
to avoid problems with Windows host file.

If not reply:

- Check communication cables.

- Check that the link led on the PC and on the UDSP board islit.

Note: Changing a PC’s | P address some times requires resetting the PC for

the changes to take effect.

Page 16 of 70
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MPU SeriesB and Ultra Series
Ultrasonic Flow Meter

4. OPERATING THE WINSCREEN PROGRAM

4.1. Menu Overview

The Winscreen software contains 11 functions.

Measured values

Database Configuration

Alarm Logs

Database Report

Trend Log

Analyzer

AGA-10

Parameters (Service personnel only)
Diagnostics (Service personnel only)
Cadlibration (Service personnel only)
Electronics Test Report (Manufacturer only)

RBoOoo~NOORrWNE

= o

The last three functions are diagnostic tools. All functions are accessible from
more than one place in the application. These are shown in the picture below.

File Menu under New
View Menu

New in the toolbar
Directly in the tool bar

pODNDPE

Wwin Screen

L ]

File Edit Hiew Connection  Tools  Secunty  Window  Help
R EEEFNOEEREE
Qo5 &

The New Menu option will be used in the following sections. These
applications are available by clicking OK when the desired option is selected.

Mew I

e [ ok ]
BurstT est ;I -

k.
Analyzer Cancel |

Trend
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4.2. Measured Values

The measured values window will automatically be shown when connecting to
ameter.

Soft key

Thiswindow can also be opened by pressing this button in
the toolbar.

a0 ml
- o Bty St
Cicrjal@ip] < |~|#] Sisle] g sls ]
= 2 =ialdl
I =
| Measured values EMC technolo gies
! m Smith Meter™ Ultra B :
i Current vall v —fulal How profie—,
Flow rate  3100.285 m*fh Used T B00°C Prafie Flstness 907 % i
Flonw walgeity 77565 mia Used P 4.00 bara Profle Symetry <03 % e
YOs 1431 38 m's Vol Forsand 828 85 m' Swarl 08 %
Log coum 118 - Vol Reverse 0.00 m* Crossfiow 02 %
[, PR RN U
| Current path o = Transversal flow—
; Flow velocity VOS5  Turbulence EHPMEM Usod  Signals Gain
iy L] L2 "= i AR "
T T B T TR 18 15 42 WO 100 1834 1840 e
2 73721 143152 20 17 43 100 100 1798 1804
3 8.0318 1431.39 15 12 39 100 100 2017 2031
4 8.1088 143171 1.1 13 38 100 100 2025 2029 /J
5 81088 143159 12 11 37 100 100 2093 2088
6 72120  1430.77 17 19 43 100 100 1746 1752
)\ 50%6 -25% 0% 25% 507 )
Velocity / VOS history
—2000. 20
fe0a 8
— 1800, i
1700, M
ra0a 12
— 1300, i
F400, 5,
— 1300, — 6
1200 =il 4
— 1100 / 2
10, .
Faady [ d [ mosie: Supar i
. . . . . 0p: .
The figure above is showing a typical measurement window for an Ultra’ liquid
flow meter, and there is positive flow with a well developed flow profile.
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—. WinScreen Series B - [Meas1 =
Bl Bt Mew Correction  Tools . Security  Window Helo =180 %]
oj=j@@|nl -] [e] Hizlel ElF o] T
(et W = = 5l al
Measured values m Tect loai L
m MPU 1200 Serles B c o+ ot
~Current values Al flow profile——
Flow rate 674.843 m'fh Lead T 1000 °C Profhie Flariss. B17 % i
Fliwy widoCity S35 miy Usen P 2500 bara Prolile Symen 132% |
WIS AT 5T fre Forvaatd Rl 2 il 55% \‘
k=it
L Courk A8 Vil Rwvirse 21338 13 %
\ J Ao i oW Jiwm o)
r—ElH'J'IHrP\lmVI".I‘I! ‘ (—Tf.lﬂ.lm!ﬂl e ——,
Flow valocity VDS Turbulence SM Row S Used  Signals Giny
Fark s 1 a5 Er 2]
1 B 404 —‘- -3-] i 52 s Ma Ay
4 9T 407 48 T3 2 52 L] r] i 348 T
409 53 75 8 52 §0d 10D
] 41 A0 Y] ioa 00
9 5 100
1 i 8 a8 m o i)
% PR L N )
(—mnp; VOS hstory -
' - T
— i}
—40r
S | ¥ - — ——— —
e _'_'_'_,_,.--"'fd- v\\_&q—\_ﬁf.-"ﬂ“ i
T3 ""-Fﬂ_'_'_ — \\\\_'_,-"-"__‘_‘—.‘— [ I
30 }
W Forwand Flow [im's) Revarne Flow |mis) VOS (mis) : J
# -
'I |
o fcd Pl |75 Wi J01L S | Depe T3] Preoe 1l P =i i g

The figure above is showing a typical measurement window for a MPU 1200 gas
flow meter. The flow profile is asymmetric and with strong swirl.

This Measured Va ues picture contains a summary of important information,
below is a short explanation. Units can be Metric or Imperial.

4.2.1. Alarm indicator (top left)

e Alarm Status Word, Coded number indicates type of error.
e Green color —no alarm, Red color — active alarm.
Press the red alarm button to see alarm details.

4.2.2. Current Values

e Flow rate - Total calculated volume flow rate.

e Flow velocity - Showing the weighed average flow velocity for all paths.
Used to calculate actual volume flow rate.

e VOS (velocity of sound) - The average Velocity of Sound for all paths.

e Log count indicating how many measurement cycles have passed since the
meter was started.

e Used temperature and pressure —“What isin calculation. Geometrical
correction and transducer calibration selection.

MNOAOO1 0.0 (11/09) Page 19 of 70
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e Tota accumulated volumes — Forward and reverse.

e Profileflatness — 100% means atotally flat profile. Outer / Inner * 100.

e Profile Symmetry — 0% is perfect symmetry. Positive number means more
flow in the top.

e Swirl and cross flow

4.2.3. Current Path Values

e Flow velocity - The variation between the paths should be according to
expected flow profile. For awell developed flow profile the flow velocity
for center paths should be higher than the flow velocity for outer paths.

e VOS- Velocity of sound on each path should be close if the gas/fluid is
homogenious and have same temperature across the pipe.

e Turbulence — The amount of scatter on the path velocities (Standard
deviation in %)

e S/N Raw and S/N Used. The amount of noise on the sampled signal and
after signal processing.

e Signals- Number of signals (in percent) used to calculate the path velocity.
Gain - This shows the receiver gain for each transducer. Thegainisa
number in the range 700 — 2600. The gain is adjusted automatically to
achieve required signal amplitude.

4.2.4. Axial Flow Profile

e Showsthe axia flow componentsin each layer, resulting in the actual flow
profile. Green barsindicate forward flow, red bars reverse flow. The
numbers represent the percentage above or below the average total flow
velocity.

4.2.5. Transversal Flow (only on 6 path meters)

e The Transverse Flow window indicates swirl or cross flow. The bars
indicate the direction of the swirl and the numbers the magnitude of the
swirl as a percentage of the average total flow velocity.

4.2.6. Velocity / VOS History

e Showing a Trend curve of Mean velocity and Mean VOS variations over
the last period of time. A Green line indicates positive flow. A Red line
indicates negative flow. The scale isto the right. The bar to the right (Green
or Red respectively) shows the current actual Mean velocity.

e TheBluelineindicates VOS. The scaleisto the left.

Page 20 of 70

MNOAOO1 0.0 (11/09)



MPU SeriesB and Ultra Series
Ultrasonic Flow Meter

4.3. Trend

Soft key

This window can also be opened by pressing this buttonin

the toolbar.

To make aTrend log of the meter operation for a period of time, the Trend
window in the New menu can be opened or by clicking on the Velocity/VOS
trend window on the Measured Values Screen. Thiswill bring up the Trend
Configuration Dialog:

Trerdd Fle Informaticn

[~ Trendta file

File Marne : |I::'xMF'LI Series Bitest0] log

Optio

Browsze |

nal ltems

[~ Transit Times
™ Signal properties

[~ Statuz and ermars

[ Digital 10 [Pulse]

[ Accumulated values

Cancel |

Clicking the Trend to file box and clicking OK will start and stop the log.
Turning on each of the Optional Items boxes will add the following data to the

log:

Transit Times

Raw Transit Times
Raw Transit Time Diff

Signal Properties

SIN levels

Uncorrected flow velocity
Uncorrected VOS
Velocity profile factor
Velocity profile limit
VOS profile limit

Status and Errors

Alarm Status

Currently used calibration node
Profile Learner State

Travel time correction count
Too low flow Alarm

Too high flow Alarm

MNOAOO1 0.0 (11/09)
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Electronicsfailure Alarm
Transducer Failure Alarm
Calculation error Alarm

Burst % low Alarm

Gain High Alarm

Gain deviation Alarm

VOS Difference Alarm

Path substitution indication Alarm

Digital 1/0 (Pulse)

Pulse out requested frequency
Pulse out total count forward
Pulse out total count reverse
Pulse out status

e Analogl/O Slot 1 Count value
Slot 2 Count value
Analog Temperature input
Analog Pressure input

e Accumulated Values Accumulated Volume Forward

Accumulated Volume Reverse
Accumulated Error Volume Forward
Accumulated Error Volume Reverse
Accumulated Time

The output of the Trend log is atab-delimited text file that can be viewed and
manipulated using Excel.
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4.4. Database Configuration

I@ This window can be opened by pressing this button in the

toolbar.
Soft key

Thefirst picture below shows the first window that appears after selecting
Database Configuration in the New menu. To go further into the database, just
click on the plus sign in front of the desired choice. Thisis shown in the second
picture below.

s WinScroun Serius B - Malabaei r: '|'|_:|||§|
Fin R yew Cornecton Took Sensily o Hep
Do @] | 3| 2] Hule| = o £

[Sremuloton HPUTZO0 Ela|
M Qalabased r: |E|E

- € [ QI0 | Oeser vaeum [
¥ E Paswreter
E Mok
4 E Cakulsled values
“E “emion

L= TR Edh wabor

Commication siska OF Upksss) o8 [ s [
rdites confipastion [
I bt |
(] ||
Risadly ] Correched Riesd: 2560 Weke 35 Sys:3 Dap S Errar:i)

4.4.1. Contents in the Database Configuration window

It isdivided into three main groups - Parameters, Modes and Cal culated
Vaues. The main groups may have more levels of information. The main
groups are shown below; more details are shown in Section O.

Parameters
¢ Dimensions
e Rate Calibration

o Ax+B

o Multipoint curve
e Setup
e Limits
e Profile
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/0
Misc

(@]
(@]

Transducer Calibration
Density
Manual Vaues

M easurements
Signal

e Fdlback Values

M odes

Calculated Values
e Measurements

o

O 0O 0O O 0O

Path Velocities

Signal Measurements
Transit time Measurements
Standard Calculations

[/O values

Density

Accumulators

e Diagnostics

O O O O

O

Version

Errors
S/N Measurements
Time consumption
Profile

= Corrections
Status
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4.4.2. Change parameters

Warning!!! Changing values of the parameterswill in many cases

& influence the meter. Take care not to change valuesinto wrong values.
Check and double check all changes befor e downloading the changes.
The correct security level must be entered to access this function. For meters
delivered with a hardware lock, this must be removed.

Please also notice the configuration indication. Online configuration means
that changes are applied to the connected meter. Offline configuration means
that changes are applied only to the opened data base file.

e Sdect the parameter to be changed by clicking on the OID with the cursor.
This parameter will now be shown in the Edit value area of the window; the
present value and name appear. Also a help text is appearing in the bottom
part of the window that is a short description of the usage of the object in
the meter.
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E Leis S Tearvihuces Py Leregh & HIH e
E Frofle 5 Tarmehucs Pain Lorgh & T
"E 0 Timrmdcn Fath fuge 1 b
E M= Timixkucs Fath funge 7 A e
+F Traraducs Caibrabon 3 Townducs Pait Angs 1 Hl g
E Derety 3 Tasniducs Pk Angls B0 e
L T p——— Tesruduce: Path Angla § 40 deg
ok vk " Tesraduce Padh Angle B 44 dey
R R VL ‘winll thickrez 1pool pece N mo
"E Maoda Measuement Met. Tenpensue F-L T
v B Ceodsied vales 418 Meter pre maleny Lt plaad
ot gben Ele vhie
Ciommurscahon: ibau O) Uinbondd a8 411wl eckrenn cpool ecs | Hew
D configas stion X mh [Dipswnioad change: P |

e Bickraan of tha vl o T ipocl pesch
T Hhezkomtens i e B2 comesclly adpust Hhe smenzions of The meler due o pyesiuse and lemperstee

e Typeinthenew value

e The choice“Download changes’ becomes available. Click on it and a new
window will appear. This window is shown below.
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Downioad Chanpes Ei
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|2O0EA0B/20 19:24 Acls Abcshasssn 413 Vall thicknass spool piscs W oem 34 mm

| Erwml s Siseard changes |

This window shows the old and new values. The change can now be
downloaded or discarded. Thisinformation will be stored in the Operator
Change Log (See Section 4.5).

It is possible to change more than one value in one download operation. Click
on the next parameter and then press the Download button after the last change.

Downioad Chanpes Ei
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55555
zezes
tEsas
23583
FEERE

car Fach Angls £
icar Pach Angls 1

| Erwml s Siseard changes |

4.4.3. Save/load the database

To save the database file to your computer, press the Upload all button. Then
from the file menu, select save as.

To load a database file into Winscreen, Open the db file from the file menu.

To download a complete database to the meter, first load the database into
Winscreen. Then press the download all button in the database window.
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4.5.Logs

i The various logs can be inspected by opening the Log

window in the New menu (or the shown soft key).
Soft key

As the picture below shows, there are four different logs - Active alarm log,
Historical alarm log, Event log, and Operator change log. All these logs are
configured the same way. All logs are stored in the same memory location,
which can hold atotal of 4096 log entries. A text file viewable in Excel can be
saved by clicking on the Upload all to File button.
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4.5.1. Active alarm log

Alarm logs are divided into two levels; Active Alarm Log and Historical Alarm
Log.

The Active Alarm log shows only the alarms that are active and not
acknowledged. The alarm is acknowledged by clicking on the Acknowledge
Alarm list.

(T o

[ et e Honcasamig | Everig | Oommcrangrig | stiogees |
Frem dalg: 1277118 =
ek bkt Ugkad Ao Fie

| Damerpiion I
8 Tiarrduiss Fabse 18
222 Bar High 18
223 Bar deashon 18

=

The first column lists the Log Entry Number and a graphical description of the
alarm. The second column gives the date and time the alarm occurred. The
third column gives a description of the alarm, and the fourth column shows
which specific path the alarm is affecting. The last column gives additional
information about the alarm state, such as the value that triggered the alarm and
the flow velocity at the time of the alarm.

4.5.2. Historical alarm log
The Historical Alarm Log shows all alarms that have been raised, in addition to
showing the alarm off state and any acknowledgements.

Ligieast il v i
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4.5.3. Eventlog

The Event Log shows meter start-ups, various software self-diagnostics, and
logon’s via Winscreen. A time stamp and a description accompany each entry.
Winscreen logon’ s also show the name of the user that logged on.
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4.5.4. Operator change log

Changes made to operation modes or parameters by the operator that may
influence the flow measurement are recorded automatically. The screen shows
the entry number, time stamp, a description of the value changed, and the
before and after settings.
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4.6.

Database Report

2

All the relevant data stored in the database can be uploaded
by opening the Database Report window in the New menu

Softkey  (or the shown soft key). Database reports can then be

printed or stored as afile.

The database report is alisting of the database. It uses the same file format as

the database configuration window.

s WinSereen Serie H - [halabmplaFaund, dib]

" Fin EM Yew Coorecion Took Seouty Wirdow el - & x
D|=|@|@n| «|v|=| Gislel -2 olo]
[ Simalator Uit ot IR i 5 al
Dhsrgfion, kodskn B
Recorded TNMENIE 820 Database Report *mcmhgiﬂi
et Mudifisd Smith Meter™ UlftraB FUC Mg
IV L apadiTedtng = EBabekiERsrhick Jega 0N Databased iF giind db
Verzian mfarmarian
Oaseription  Objact Walse Uit
LIOSF Senal Mumbar 250 AENER
UAFE Senal M Pl ANesL
LACF Senal Mumber 5l AEEEIT
P Softesars varsion 53 105
CP Software date 254 20030521 14:20:46
CF Softeane build no. 235 Bl
CP Software chech sun. 156 456241242
DEP Softwars varsion 257 122
DEP Software lvou 258 11200
DSP Software dale 259 EE 2262
DEP Softeam build o, 260 i
DSP Saftware chick sum. 261 14
AV Softears varsion 262 102
ANH Softwane check sum i) JGa:
Database chacksum ot i a0
MAL Addess &7 O0-00-00-50-C2-FF-FF-FF
1P Addrass L 192 163 1731639
Subnat Mask . M AT
Gateway Addmess 270 0oog
Blodes
Deacriplion Object Walwe Uil
Run Mode 700 RLUN
Terg'Pess compensation of dismeter 701 WODE B
Unearization Mode 702 PATHWISE
Disable Path 703 HOHE
Enable manual valyes 704 QFF
Unit made 705 METRIC
Line Fregpowes Salector TG Falhack
Line Tomparatwen Solector 707 Faltack
Trimensians
Oaseription  Objact Walse Uit
Iréamal Pios Diameter A0 M 1EE mm
Tranaducer Path Lenath 1 401 23| mm
Tranaducer Path Lenath 2 402 NiE mm
Iranaducer Path Lenathd 403 Jr4lEs mm
Transducer Fath Lenath 4 404 IFAIFD mm
Transducer Fath Lenath S 405 43873 mm
Tranaducer Path Lenoth s 406 7551 mm
Trangdocar Path Anale 1 407 24970 degree
Transdpcar Path Angle 2 408 A5G0 degrés
Trarsdocer Path Anole 3 409 55030 deone
Trangducar Path Angle 4 410 fa CE  degrag
Transducor Path Anale 5 411 &59481  degmn W
Romacty HUM Connected Read: HAE Wribe: JLET4 Sys-1 Dap: 3174 Emor:0
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4.6.1. Select Report Format

The database can be presented in afew different formats. To select the format,
click left mouse button anywhere in the window. This opens this dialog:

Select MSR type

[ Include measured values

[ Include not used ikems
| Database documentation

[ Include detailed object description

¢ |f none of the check boxes are selected, the report will list parameters
with values that are in use in the current database.

e If you check “Include measured values’ the listing will add all
measured values.

e |f you check “Include not used items” the listing will include items
even if they are not used.

e |f you check “Database documentation”, thiswill make a different type
of listing. No values will be included. Thislisting is useful asalisting
of all objects with Modbus address in the meter.

e Thelast one“Include detailed object description” isintended to be used
together with “ Database documentation”. It makes the same type of
listing, but includes detailed description about each object.
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4.6.2. Print Database Report

| gl The Database Report can be printed out from the file

ke menu in the program, or by using the soft key.

See example of a Database Report below.
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In the top of this report there is information regarding who the operator is, time
and date when the report was generated and if the report is modified or not.
The text “Not Modified” will change to “Modified” if any changes are made to
the database after being uploaded from the meter. This means that a“Not
Modified” database report can be used as a documentation of the database
content at a given moment.
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4.6.3. Generate Database Report

Generates a database report based on atemplate file. The template file contains

the layout of the report.

From the file menu select Generate Database Report. Select atemplate file and
aoutput file name. This function can be used to create a one page parameter

print out like below:

Parameter listing

Version information

CP Software: V:1.07

DSP Software: V:1.36 T:1200

Torsn T UAE SN T OAESN 2000/10/27 12:11:55 2000/10/27 18:36:37 R o
11111 ‘ 22222 ‘ 33333 B:1073 Chk:8B6C B:1371 Chk:61F1 " ’
Modes Run Mode P/T Comp. Linearization | Disable path | Manual Val. Unit mode P Selector T Selector
RUN MODE B 6 Paths NONE OFF METRIC Fallback Fallback
Dimensions Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Path Lengths 166.7 mm 166.7 mm 225 mm 225 mm 225 mm 166.7 mm
Path Angles 60 degree -60 degree 60 degree -60 degree 60 degree -60 degree
ID: 193.4 mm Wall thickness: 63 mm | Meas. Temp: 22.9 °C Carbon steel Coeff.: T:1.2e-005 /degC P:2.07e+011 pas

Setup [ ExtraDelay: Ous

Nu. of Trans. Calib. nodes: 1

AD Setpoint.: 3

| TX Gain: 0

| Lin. Number: 0

cutoff: 0.1 m/s Min VOS: 300 m/s

Min Flow: -45 m/s

Max Gain Diff: 50 %

Max. Signals: 0 Transducer calibration correction: Temp/Press | Transducer type: Short Transd. w/ML
Rate calibration A Forward:1.000000 | B Forward:0.000000 m3/h A Reverse:1.000000 | B Reverse:0.000000 m#/h
Point 1 2 3 4 5 6 7 8
Rate 0m?3/h 0m3h 0m3/h 0m3h 0m3h 0md/h 0m3/h 0m3h
K-Factor | 0.000000 0.000000 0.000000 0.000000 0.000000 | 0.000000 0.000000 0.000000
Point 9 10 11 12 13 14 15 16
Rate 0md3/h 0m3/h 0m3/h 0md3/h 0m3/h 0m3h 0m3/h 0m3/h
K-Factor | 0.000000 0.000000 0.000000 0.000000 0.000000 | 0.000000 0.000000 0.000000
Trans calib. P T Signal Path 1 Path 2 Path 3 Path 4 Path 5 Path 6
Node 1 | 15 bara 15°C 103 5us 5us 5us 5us 5us 5us
Node 2 0 bara 0°C 103 5us 5us 5us 5us 5us 5us
Node 3 0 bara 0°C 103 5us 5us 5us 5 us 5 us 5 us
Limits | Low flow Max VOS: 500 m/s Max Flow: 45 m/s | Max Gain: 2600 Max Deviation:

Profile Flatness: 20 %
Profile Symetry: 20 %

Min. Signals Used: 30 % Max VOS dev: 3 m/s Min S/N: 20 dB Max. Turbulence: 20 % g
Swirl/Crossflow: 20 %

Profile | Low limit for Corr.: 20 m/s | Indication level: 1 Ref. / Initial profile: Profile learner:
Allowed vel. Profil dev.: 5 us Allowed VOS dev. P1:0.877 P4:1 Min vel.: 5 m/s Averaged
Allowed vos. Profil dev.: 5 us Center pair: 2 m/s P2:0.877 P5:1 Max vel.: 15 m/s cycles.: 30

P3:1 P6:0.877 Quality lim: 60 Stab. Reg.: 1
Size Constants: [ 1A:0 ] B0 [ 2a0 | 280 [ 3a0 [ 380 [4A0 [ 480
10 Reverse flow pulse handl.: Single pulse | Pulse rating: 1000 p/m3 | Pulse/AQ rate: 0.8 sec | Modbus update rate: 5 sec
Misc | Transducer Xref: 0 | Debug Mode: None(Fast) Lateral positions: 1:0 2:0 3:0 4:0 5:0 6:0

Fallback: | Pressure: 15 bara

Temperature: 15 °C
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4.6.4. Save Database Report

The report can also be stored as afile (filename.db). Use the save soft key or
menu selection. The database report file can be opened later for inspection and
printing.

4.6.5. Exporting Database Report

The report can also be generated asa“RTF” (Rich text format) file. This
format is recognized by most office programs.

To generate the “RTF” file, select from the main menu:

File — Export ASCII file and then select the file name.

4.6.6. Open Database Report

The stored database report file (filename.db) can be opened by using the open
soft key or menu selection. Both the “ Database Configuration” — (type of
window with tree-structure) and the “ Database Report” will be opened, and the
data can be inspected in both.
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5. MPU DIAGNOSTICS SETUP

5.1. Introduction

Different kind of additional measurements and diagnostics functions in the
meter helps to ensure that the measurements are correct. This section describes
the different functions and how they can be used to ensure that correct
operation of the meter.

The following diagnostics functions exist:
Velocity of Sound

Gain

Signa %

Signal to noise ratio

Profile measurements.
Turbulence measurements

oukhwdNE

5.2. Velocity of Sound

5.2.1. Description

Velocity of sound is measured together with the velocity of the flow. Since the
two measurements are done based of the same measurements (the travel time
of the ultrasonic signal), the correctness of the velocity of sound will also
reveal the quality of the flow measurements. While a correct measured velocity
of sound gives a high confidence to the velocity of flow measured, awrong
velocity of sound tells that the velocity of the flow is also wrong.

How can we check that the velocity of sound is correct? There are 2 methods:
1. Comparing the velocity of sound between the different paths. Since
each path have an individual VOS measurement and they are measuring
the same gas, they should be measuring the same velocity of sound.
2. Comparing the average velocity of sound with externally calculated
velocity of sound.

The external velocity of sound is normally calculated by using the gas
composition from a gas chromatograph together with line pressure and
temperature, putting these values into the AGA 10 calculations to get a
theoretical velocity of sound. Thisvelocity of sound should match the vel ocity
of sound measured by the meter. AGA 10 is available on the tools menu in the
Winscreen program. The meter itself also has the possibility to calculate the
velocity of sound from the gas composition if the gas composition is written to
the meter via Modbus or the gas composition is entered into the meter via
Winscreen.
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5.2.2. Setting the limits

The variation in velocity of sound between the paths are normally inside a band
of 0.5 m/s. Small meters might have a slightly higher band at maximum
1.0m/s. At high velocities above 20 m/s the variation might also be larger, up
to 1.5m/s.

Note that on zero flow or very low flow velocities the will be natural variations
in velocity of sound between the top and bottom of the pipe. This can give
variations up to 20m/sin velocity of sound and that is a correct measurement.
Especiadly the lower paths will give adifferent value at zero flow. The limit on
velocity of sound spread between the paths can be set in the database and an
aarm will be given if the spread is outside the limit. The alarm will also record
what path(s) were outside and at what velocity.

5.2.3. Objects

Object | Description

3 Velocity of Sound The measured average velocity of sound for
all paths

20-25 | Velocity of Sound 1-6 | Measured velocity of sound for each
individual path

438 Max VOS deviation Limit used to trigger VOS alarm on
individual paths. If the VOS differs more
than this limit from the median VOS the
alarm will be set on that path.

224 VOS deviation Alarm that is set based on Obj:20-25 and
438. One bit for each path.

170 Calculated velocity of | This value calculated from the gas

sound. composition, pressure and temperature in the
meter. Can be used to check the measured
velocity of sound from the meter.
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5.3. Gain

5.3.1. Description

The gainisavalue that is measured by the automatic gain control (AGC). The
AGC triesto keep the signal level at a constant level. The amplification needed
to achieve thisis the gain number. The gain number is measured by each path
and there are separate values for upstream and downstream signal.
The gain level islogaritmic and 200 in represents about 6dB (double or half of
the signal). The gain is dependant on the following factors:

1. Size of the meter or to be more precise, the length of each individual

path.
2. Pressureintheline.
3. Vdocity of theflow. At higher velocity the meter need more gain and
the upstream path generally needs more gain than the downstream path.

5.3.2. Setting the limits

Gain is monitored by the software in the meter and there is possible to set a
limit both on gain spread and on maximum gain. Maximum possible gainis
2600. An aarm will be set on the appropriate path in case of deviations from
the set limits.

The Max Gain limit should be set to 2300
The Max Gain Difference should be 50% to ensure that nothing is wrong on
one path relative to the performance of al the other paths.

5.3.3. Objects

Object | Description

38-49 | Gain1-6 A/B Gain setting for each individual path

436 Max Gain Limit used to trigger Gain High alarm on
individual paths.

437 Max Gain Difference | Limit used to trigger Gain Deviation alarm on
individual paths. If the gain differs more than
thislimit from the median gain the alarm will

be set on that path.
222 Gain High Alarm Alarm that is set based on Obj:38-49 and 436.
One bit for each path.
223 Gain Deviation Alarm that is set based on Obj:38-49 and 437.
alarm One bit for each path.
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5.4. Signal %

5.4.1. Description

This value describes how many % of the ultrasonic signal are good enough to

be used for flow measurement. A high number means that the signal quality is
good. Normally the signal % should be fairly high (above 80%). At high flow

rates (above 20m/s) the signal quality will naturally degrade, and lower signal

% is expected and normal.

5.4.2. Setting the limits

The limit set in the database is used under normal flow conditions. For most
meters alimit of 50% is a sensible value. The meter will give an alarm if the
signal % is below the limit. At very high velocities the software will take into
account the natural degration of the signal to not give false alarms. If the signal
% is below 30% the meter will raise the alarm regardless of the set [imit and
flow rate.

5.4.3. Objects

Object | Description

26-37 | Signa % for path 1- | How many of the received signals are used for
6 A/B calculation for each individual path

435 Min Signals Used Limit used to trigger Signal % low on
individual paths.

226 Signal % low Alarm | Alarm that is set based on Obj:26-37 and 435.
One bit for each path.
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5.5. Signal to Noise Ratio

5.5.1. Description

The signal to noise ratio is monitored both on the sampled signal and the
processed signal. The S/N ratio is calculated by measuring the RM'S (Root
Mean Square) value of the signal and the noise. Depending on the frequency
content of the noise the processed signal will have significantly better /N ratio
than the raw sampled signal. The time detection need about 16dB S/N ratio to
operate reliably. For each path both downstream and upstream noiseis
measured, but only the worst (lowest) value is sent to the database.
Noisein the system is mainly caused by the following:
1. High gain setting will make the electronic pick up noise. See previous
chapter to see what causes high gain.
2. Acoustic ultrasonic noise in the gas or in the pipe structure. This can be
caused by valves or other devices that causes a pressure drop in the line.

5.5.2. Setting the limits

Below 16 dB on the processed signal the time detection is not reliable. To
ensure proper operation of the meter, the limit should be set to 20 dB. If the
S/N is below the limit, an alarm on the appropriate path is set.

5.5.3. Objects

Object | Description

50-55 | S/N ration Raw Measured SN level for the raw sampled signal
signa 1-6 for each individual path

56-61 | S/N ration Used Measured S/N level for the used/processed
signa 1-6 signal for each individual path

439 Min SN ratio Limit used to trigger SN ratio low on

(Processed signal) individual paths.

226 SIN ratio low Alarm | Alarm that is set based on Obj:56-61 and 439.
One bit for each path.
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5.6. Profile measurements (only 6 path meter)

5.6.1. Description

To help evaluating the correctness of the different path velocities a set of
values describing the profile is calcul ated.

Profile flatness

Profile symmetry

Swirl flow

Crossflow

PWODNPE

To calculate these val ues the path velocitiesis first decomposed in axial and
transversal flow components at the 4 different levels of measurementsin the
pipe.

Axia velocities are defined as Va1, Va2, Vasz and Va4, Where 1 isthe path level
in the top of the pipe.

Transversal velocities are defined as V1, V12, V13 and Vs

5.6.2. Profile flatness
This describes the amount of flow on the outer paths compared to the
center paths. It is calculated as:

Vi tVas 410096

A2+ A3

Flatness =

This means that a profile flatness of 88% means that the outer paths
sees a velocity of 88% of the center paths.

5.6.3. Profile symmetry

This describes the amount of flow on the top paths compared to the
bottom paths. It is calculated as:

Vi +Va

Symetry = ( - 1J ¢100%

VA3 + A4

A symmetry factor of 0% means that the flow is equally balanced
between top and bottom (a symmetrical profile). A positive symmetry
factor meansthat the flow is higher in the top of the pipe a negative
symmetry factor means that the flow is higher in the bottom of the pipe.
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5.6.4. Swirl Flow

This describes the amount of transversal flow that is rotating in the
pipe. (Typical flow profile after a double bend out of plane.) A positive
number means that the swirl flow is clockwise if you look downstream.
Swirl flow is calculated relative to the average axial flow velocity.

The amount of swirl flow is calculated like this:

V
Where V; isthe average flow rate.

Swirl — (vn -02+V,, 03-V,, 03-V,, .0.2J 100%

A

5.6.5. Cross Flow

This describes the amount of transversal flow that has two rotating
vortexes in the top and bottom of the pipe is rotating in the pipe.
(Typical flow profile after a single bend.) The sign of the number
indicates the direction of the cross flow. Cross flow is calculated
relative to the average axial flow velocity.

The amount of cross flow is caculated like this:

Snirl = V;,-02-V;,-03-V;,-03+V;,-02
Va
Where V; isthe average flow rate.

J ¢100%

5.6.6. Reference profile / Fingerprint

A reference profile can be entered into the database. This should be a
normalized profile, i.e. the velocities should be related to the average of path 3
and 4. Whenever the meter is measuring a velocity, the actual profile
measurement (flatness, symmetry, swirl and cross flow) is compared against
the reference profile. If the deviation between the actual profile and the
reference profile is larger than the limits set in the database, an alarm will be
Set.

The profile flatness is ainfluenced by the Re-number in the meter.
5.6.7. Setting the limits

Depending on how stable the flow profileis normally and how good the
reference profileis, you can set up the limits so that you get an alarm if
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something changes. A profile flatness of about 88-91% is normal, with no
asymmetry; no swirl and no cross flow if there are no upstream disturbances.
However if possible, the reference profile should be recorded and implemented
as soon as the meter isin normal operation (normal flow rates).

During normal conditions, the profile will stay relatively constant. A deviation
limit of 2-5% for the flathess and symmetry and 4-10% for the swirl/cross flow
limit isa good starting point.

5.6.8. Objects
Object | Description
7 Profile flatness Amount of flow on the outer paths compared

to the center paths

8 Profile symmetry | Amount of flow on the top paths compared to
the bottom paths
9 Swirl flow Flow rotation (clockwise)
10 Cross flow Dual vortex rotation
254-259 | Reference/ Initial | The reference profile (or fingerprint) that is
flow profile factor | used for comparing current flow profile
against this profile.
441 Max deviation If the current flow profile flathess differs more
profile flatness than this limit, the appropriate alarm bit in the
flow profile deviation is set.
442 Max deviation If the current flow profile symmetry differs
profile symmetry | more than this limit, the appropriate alarm bit
in the flow profile deviation is set.
443 Max deviation If the current flow profile swirl or cross flow
swirl/cross flow differs more than this limit, the appropriate
alarm bit in the flow profile deviation is set.
228 Flow profile Alarm bit O=Flatness, 1=Symmetry, 2=Swirl,

deviation alarm

3=Cross flow
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5.7. Turbulence measurements

5.7.1. Description

The turbulence level describes the stability of the flow measurements on each
path. Variation in the measured flow velocity on each path is created by
turbulence in the flow. If the level of this variation increases from its normal
level it can be a sign that the time detection of the ultrasonic signalsis not
stable. Normally the turbulence levels on the outer paths are a little bit higher
than on the center paths.

The turbulence level is calculated using standard deviation of the path velocity
for the last 10 seconds.

5.7.2. Setting the limits

Normal turbulence level is about 1-5%. If the turbulence level exceeds 10%,
thisindicates that the meter is struggling to get a stable measurement on that
path.

5.7.3. Objects

Object | Description

62-67 | Turbulencelevel 1-6 | Measured turbulence level for the path
velocities

440 Max turbulence level | Limit used to trigger turbulence level high
alarm on individual paths.

227 Turbulence level Alarm that is set based on Obj:62-67 and 440.
high Alarm One bit for each path.
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ULTRA* DIAGNOSTICS SETUP
6.1. Introduction

This section describes the different diagnostic functions of the meter and how
they can be used to ensure the meter is operating correctly.

The following diagnostic functions exist:
7. Velocity of Sound
8. Gain
9. Signa %
10. Signal to noise ratio
11. Profile measurements.
12. Turbulence measurements

6.2. Velocity of Sound (VOS)

6.2.1. Description

Velocity of sound is measured along with the velocity of the flow. Since the
two measurements are based on the same criteria (the travel time of the
ultrasonic signal), the correctness of the VOS will also revea the quality of the
flow measurements. While a VOS within the correct range gives a high
confidence to the velocity of flow measured, anincorrect VOS will reveal that
the velocity of the flow is also incorrect.

There are two methods that can be used to determine the correctness of the
velocity of sound:

3. Comparethe velocity of sound between the different paths. Since each
path has an individual VOS measurement and they are measuring the
same gas, they should be measuring the same VOS.

4. Compare the average VOS with known VOS measuremnts from key
liquids based on industry standard measurements.

Some key VOS from the suggested appendix to API 5.8:

Liquid VOS Imperia Units VOS Metric Units

Water 4850 ft/sec 1480 m/s

Sea Water 4995 ft/sec 1520 m/s

Brine

Refined Products (includes 2000-4600 ft/sec 610-1400 m/s
NGLS)

Crude Oil 4400-5000 ft/sec 1340-1525 m/s

Propane 2000-2500 ft/sec 610-760 m/s

|so Butane 2200-2800 ft/sec 670-855 m/s
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| Normal Butane

| 3100-3700 ft/sec | 945-1130 m/s

6.2.2. Setting the limits

The variation in VOS between the paths are normally within 1.5 m/s. Small
meters might have a slightly higher variation at maximum 3.0 my/s.

Note that on zero flow or very low flow velocities, there will be natural
variations in VOS between the top and bottom of the pipe. This can give
variations up to 50 m/sin VOS, which is an accurate measurement. The lower
paths, especialy, will give adifferent value at zero flow. The limit on velocity
of sound spread between the paths can be set in the database and an alarm will
be given if the spread is outside the limit. The alarm will also record what
path(s) were outside and at what velocity.

6.2.3. Objects within the Database

Object # | Object Name Description
3 Velocity of The measured average velocity of sound for all
Sound paths
20-25 Velocity of Measured velocity of sound for each individual
Sound 1-6 path
438 Max VOS Limit used to trigger VOS alarm on individual
deviation paths. If the VOS differs more than this limit
from the median VOS the alarm will be set on
that path.
224 VOS deviation Alarm that is set based on Obj:20-25 and 438.
One bit for each path.
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6.3. Gain

6.3.1. Description

The gainisavalue that is measured by the automatic gain control (AGC). The
AGC triesto keep the signal at a constant level. The amplification needed to
achieve thisisthe gain number. The gain number is measured by each path and
there are separate values for upstream and downstream signal.
The gain level islogaritmic with 200 representing about 6dB (double or half of
the signal). The gain is dependant on the following factors:

4. Size of the meter, or to be more precise, the length of each individual

path.

5.
6

Pressurein the line.
. Ve ocity of the flow. At higher velocity the meter needs more gain. The

upstream path generally needs more gain than the downstream path.

7.
8

Viscosity of the fluid
. The presence of gas or solids in the liquid

6.3.2. Setting the limits

Gain ismonitored by the software in the meter, and it is possible to set a limit
both on gain spread and on maximum gain. Maximum possible gain is 2600.
An alarm will be set on the appropriate path in case of deviations from the set

limits.

The Max Gain limit should be set to 2300.
The Max Gain Difference should be 50% to ensure that nothing is wrong on
one path relative to the performance of al the other paths.

6.3.3. Objects in Database

Object # | Object Name Description

38-49 Gain1-6 A/B Gain setting for each individual path

436 Max Gain Limit used to trigger Gain High alarm on
individual paths.

437 Max Gain Limit used to trigger Gain Deviation alarm on

Difference individual paths. If the gain differs more than

this limit from the median gain the alarm will
be set on that path.

222 Gain High Alarm | Alarm that is set based on Obj:38-49 and 436.
One hit for each path.

223

Gain Deviation
aarm

Alarm that is set based on Obj:38-49 and 437.
One bit for each path.
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6.4. Signal %

6.4.1. Description

This value describes percentage of the ultrasonic signal that is good enough to
be used for flow measurement. A high number means that the signal quality is
good. Normally the signal % should be fairly high (above 80%).

6.4.2. Setting the limits

The limit set in the database is used under normal flow conditions. For most
meters, alimit of 50% is a sensible value. The meter will give an alarm if the
signa % is below the limit.

6.4.3. Objects in Database

Object # | Object Name Description
26-37 Signa % for path | The number of the received signals that are
1-6 A/B used in calculating for each individual path
435 Min SignalsUsed | Limit used to trigger Signal % low on
individual paths.
226 Signal % low Alarm that is set based on Obj:26-37 and 435.
Alarm One bit for each path.
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6.5. Signal to Noise Ratio

6.5.1. Description

The signal to noise ratio is monitored both on the sampled signal and the
processed signal. The S/N ratio is calculated by measuring the RM'S (Root
Mean Square) value of the signal and the noise. Depending on the frequency
content of the noise, the processed signal will have significantly better SN
ratio than the raw sampled signal. The time detection needs about 16 dB S/N
ratio to operate reliably. Noise is measured for each path both downstream and
upstream, but only the worst (lowest) value is sent to the database.
Noise in the system is mainly caused by the following:
3. High gain setting will make the electronic pick up noise. See previous
chapter to see what causes high gain.
4. Acoustic ultrasonic noise in the liquid or in the pipe structure. This can
be caused by valves or other devices that causes a pressure drop in the
line.

6.5.2. Setting the limits
Setting the S/N limit below 16 dB on the processed signal will lead to
unreliable time detection. To ensure proper operation of the meter, the limit

should be set to 20 dB. If the S/N falls below the limit, an alarm on the
appropriate path is set.

6.5.3. Objects in Database

Object # | Object Name Description

50-55 SIN ration Raw Measured S/N level for the raw sampled signal
signal 1-6 for each individual path

56-61 SIN ration Used Measured SN level for the used/processed
signal 1-6 signal for each individual path

439 Min S/N ratio Limit used to trigger SN ratio low on
(Processed signal) | individua paths.

226 S/N ratio low Alarm that is set based on Obj:56-61 and 439.
Alarm One hit for each path.
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6.6. Profile measurements

6.6.1. Description

To help evaluate the correctness of the different path velocities, a set of values
describing the profileis calculated. Thisisan unique feature for the 6 path
liquid ultrasonic flow meter from FMC, which allows the following
calculations:

Profile flatness

Profile symmetry

Swirl flow

Crossflow

00N O

To calculate these values, the path velocities are first decomposed in axial and
transversal flow components at the 4 different levels of measurementsin the
pipe.

Axia velocities are defined as Va1, Va2, Vasz and Vag4, Where 1 is the path level
in the top of the pipe.

Transversal velocities are defined as V11, V12, V13 and Vs

6.6.2. Profile flatness
This describes the amount of flow on the outer paths compared to the
center paths. It is calculated as:

Ve tVas 410096

A2+ A3

Flatness =

This means that a profile flatness of 88% means that the outer paths
sees a velocity of 88% of the center paths. The profile flatnessis
influenced by the Re-number in the meter

6.6.3. Profile symmetry

This describes the amount of flow on the top paths compared to the
bottom paths. It is calculated as:

Vi +Va

Symetry = ( - 1J ¢100%

VA3 + A4

A symmetry factor of 0% means that the flow is equally balanced
between top and bottom (a symmetrical profile). A positive symmetry
factor meansthat the flow is higher in the top of the pipe a negative
symmetry factor means that the flow is higher in the bottom of the pipe.
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6.6.4.

6.6.5.

6.6.6.

Swirl Flow

This describes the amount of transversal flow that is rotating in the
pipe. (Typical flow profile after a double bend out of plane.) A positive
number means that the swirl flow is clockwise if you look downstream.
Swirl flow is calculated relative to the average axial flow velocity.

The amount of swirl flow is calculated like this:

V
Where V; isthe average flow rate.

— (vn -02+V,, 03-V,, 03-V,, .0.2J 100%

A

Cross Flow

This describes the amount of transversal flow that has two rotating
vortexes in the top and bottom of the pipe is rotating in the pipe.
(Typical flow profile after a single bend.) The sign of the number
indicates the direction of the cross flow.<which one is clockwise?
Positive?> Cross flow is calculated relative to the average axial flow
velocity.

The amount of cross flow is calculated like this:

— (vn -02-V,, 0.3-V,,-0.3+V,,-0.2
Va
Where V; isthe average flow rate.

J ¢100%

Reference profile / Fingerprint

A reference profile can be entered into the database. Whenever the meter is
measuring a velocity, the actual profile measurement (flatness, symmetry, swirl
and cross flow) is compared against the reference profile.This should be a
normalized profile, i.e. the velocities should be related to the average of path 3
and 4. If the deviation between the actual profile and the reference profileis
larger than the limits set in the database, an alarm will be set.
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6.6.7. Setting the limits

Depending on how stable the flow profile is under normal conditions, and how
good the reference profile is, the limits can be set up to alarm if something
changes. A profile flatness of about 50-92% is normal across awide Re-
number range. With agood flow profile (i.e. by using flow conditioner), the
values for symmetry, swirl and cross flow will be fairly stable across the Re
number range, except at very low flow when the flow profile becomes

unstable.

The reference profile should be recorded and implemented as soon as the meter
isin normal operation (normal flow rates).

At high Re-numbers (above 50.000), the profile will stay relatively constant. A
deviation limit of 10% for the flatness, 5% for symmetry and, swirl/cross flow
isagood starting point.

At low Re- numbers (high viscosity fluids) the flatness deviation limit has to be
adjusted accordingly, up to about 40%.

6.6.8. Objects in Database

Object # | Object Name Description
7 Profile flatness Amount of flow on the outer paths compared
to the center paths
8 Profile symmetry | Amount of flow on the top paths compared to
the bottom paths
9 Swirl flow Flow rotation (positive if clockwise)
10 Cross flow Dual vortex rotation
254-259 | Reference/ Initial | The reference profile (or fingerprint) that is
flow profile factor | used for comparing current flow profile against
this profile.
441 Max deviation If the current flow profile flathess differs more
profile flatness than this limit, the appropriate alarm bit in the
flow profile deviation is set.
442 Max deviation If the current flow profile symmetry differs
profile symmetry | more than this limit, the appropriate alarm bit
in the flow profile deviation is set.
443 Max deviation If the current flow profile swirl or cross flow
swirl/cross flow differs more than this limit, the appropriate
alarm bit in the flow profile deviation is set.
228 Flow profile Alarm bit O=Flatness, 1=Symmetry, 2=Swirl,
deviation alarm 3=Cross flow
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6.7. Turbulence measurements

6.7.1. Description

The turbulence level describes the stability of the flow measurements on each
path. Variation in the measured flow velocity on each path is created by
turbulence in the flow. If the level of this variation increases from its normal
level, it can be a sign that the time detection of the ultrasonic signals are not
stable. Normally the turbulence levels on the outer paths are a little bit higher
than on the center paths.

The turbulence level is calculated using standard deviation of the path velocity
for the last 10 seconds.

6.7.2. Setting the limits

Normal turbulence level is about 1-5%. If the turbulence level exceeds 10%,
thisindicates that the meter is struggling to get a stable measurement on that
path.

6.7.3. Objects in Database

Object # | Object Name Description

62-67 Turbulence level Measured turbulence level for the path
1-6 velocities

440 Max turbulence Limit used to trigger turbulence level high
level aarm onindividua paths.

227 Turbulence level Alarm that is set based on Obj:62-67 and 440.
high Alarm One bit for each path.
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7. DIAGNOSTICS AND SERVICE

When the alarm or alarm log system indicates that something might be wrong
with the meter, the Winscreen program can be used to help identifying the
problem.

The Winscreen program contains various selections of diagnostics and service
tools. Normally the alarm will give a hint about what kind of problem the
meter is experiencing. In this chapter, afull diagnostic of the meter will be
performed from signal to generated output to cover the range of diagnostic
tools available in Winscreen.

As aresult of the diagnostics you should have afew files saved on your
computer. These files describe the state of the meter:

Databasefile (.db)

Anayzer file (.sig)

Trend log file (.txt)

Uploaded logs

PO PRE

7.1. Analyzer — Transducer Signal Quality Check

This feature contains valuable information on the signals generated by the
meter. Actions have to be taken if irregularities in the Raw Signals are shown.

Click on New — Analyzer. The following picture will appear:
Dialog 3] A. Check “Raw signal” and “All

-_tart amplir pathS” (default)
== B, Click the Start Sampling

[ Average _Corel | button and a progress bar
™ Frequency responze | nd| cates the progr on Of
ra: [ the signal collection.
Signal pr. path : ’1—
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The following picture will be shown.
RTINS «  The collected data can be
DN % ' stored as afile (filename.sig)

e nisie by using the save button.

R E | i
] | previously collected data.

-

B ol B Sl == =

o

B o e e et e

ONYn

bttt L8120

The following toolbar will also e Double-click on one of the
appear. It isused to analyze the signal recordings.
signal. e Zoom X - To stretch X-axis
e ZommY - To stretch Y-axis
2| Zoom X e Window —Tofocusona
0 specified part of the signal
E Zoom Y e Average— Show an average
1| Window of all the signal recordings
AV Average (will reduce / remove signal
— . Noi se)
| Filter e Filter — Appliesaband pass
| FFT filter to remove noise from
] the signal.
— instant Freq e FFT — Showsthe frequency
» | Play sound spectra of the signal
| X correlate o Pl ay Sound — The Slgnal can
— be played (frequency
E DSP Func divided)

e X correlate— Cross
correlates the signal against
the bypass signal.

e DSP Func - Appliestypical
DSP agoritmsto the signal.
(Service diagnostics).
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Check list:

In the view where all signals are visible at the same time, check that all
paths look approximately the same. Check that there is not extensive
level of noise on any channels.

1.

2.

If achannel has weak or no signal (compared with the noise), check
the transducer cables and connections of that specific transducer
pair. Other possibilities are defect transducer or input channel at the
UAFE board.

If asignal looks suspicious select the signal by double-clicking. Then
zoom into the signal by using the toolbar button “Zoom X”.

Look for false signalsin front of the real signal. False signals can
travel through the pipeinstead of the medium if there is direct
contact between the transducer tip and the pipe. Check for heavy
deposits on the transducer or grease from the o-rings on the
transducer tip.

Look for heavy ringing after the signal. This can be caused by a
faulty transducer.

Look for distortion of the signal. Clip out awindow of the signal by
selecting the “Window” button. Then pressthe “FFT” button. The
presented signal should have atop around the signal frequency (150
kHz for gas and 1000 kHz for liquid.) If strong frequency
components are found at 3 times the signal frequency, this indicates
signal saturation (3" harmonic content). Possible causes are too
high TX gain (Object 423 in the database) or defect input channel
on the UAFE board.

7.2. Check signal acquisitions

Open the database of the meter (described in chapter 4.4 or 4.7).

Check the following objects.

38-49 Gain. Thelevel should be approximately the same on all
channels. High gain indicates problem with the transducer or deposits
in the transducer port.

80-85 S/N ratio raw signals. SIN level on the raw signal is normally
between 20 and 40 dB. Large meters and/or Low pressure will give
lower S/N levels.
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7.3. Check signal processing

Open the database of the meter (described in chapter 4.4 or 4.7).
Check the following objects.

e Object 0.Check that the log count is counting at aregular pace.

e 26-37 Signa %. This number will indicate how good the signals were
identified.

e 86-91 S/N ratios used signals. SN level on the used signal is normally
between 30 and 60 dB. Large meters and/or Low pressure will give
lower S/N levels. If “S/N ratio used signals’ are below 16 dB the signal
are below the minimum quality limit and the measurements might be
€rroneovus.

e 50-61 Transit times. Look for “crazy” values.
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7.4. Check flow calculations

Open the database of the meter (described in chapter 4.4 or 4.7).
Check the following objects.

e 14-19 Measured flow velocity. Check that the flow velocities on the
different paths form a possible flow profile. Also use the axial and
transversal flow graph in the measurements window.

e 20-25 Measured VOS. All paths should read approximately the same
VOS.

e 3 Veocity of sound (average). Use AGA 10 (only for gas) or equivalent
to verify the velocity of sound. AGA 10 isincluded in Winscreen. From
the main menu select: Tools— AGA10...

s WinScreen Series B - [AGA10-2] =013
" Fle Edt View Connection Tools Security indow  Help E ..
D@ (@|2|n] 420 Slslel s oo 2
Simulator MPU1200 S I
Compasition [Mole %) Line Conditions =
Methane |90 Helium |0 Pressure |30 Bard
Ethane ’5— e ’D— Temperature Izg— o
Prapane ’4— ilirz=m ’1— Calculated values
iButane |3 oz it vO5 [341.73260¢ s
nButane |2 Hs o Density ne [34.295027¢ | g3
iPentane ’1— Argon ’D— Denszity ref. ,mkg;mg
r-Pentane ,1— W ater ’1— Z Line ’m
nHerane [ o o ZRef [0.9952311¢
nHeptane ,D— 0z ’U— Specific enthalpy ’m kil kg
n-Octane ’D—
r-Maonane ,U— |DK
n-Decane ,U— J
| Ready HUIM Connected Read: 3040 Write:2
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7.5. Check 1/0 system

Open the database of the meter (described in chapter 4.4 or 4.7).
Check the following objects.

e 110 Pulse out requested frequency. Thisis the frequency generated
from the meter. Use external device to verify that the frequency is
correct.

e 112 Pulse out total count should count when the meter is generating a
frequency. If not, there is a problem with the communication between
the DSP and the pulse micro controller (AVR).

e 120-123 Check analog input values.

e 130-135 Check Modbus inputs

e 12-13 Check that correct temperature and pressure is used by the
system.
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8. OTHER FEATURES

8.1. SIMULATION

Winscreen has the ability to make the ultrasonic meter simulate a given flow
velocity. If a selected flow velocity and velocity of sound is entered, the
Winscreen program will calculate the travel times and transmit thisto the
ultrasonic meter. The meter will calculate a volume flow based on these travel
times. The calculated values with various units will be presented on the
available outputs and communication interfaces. Thisis especially suited for
testing of communication interfaces between the meter and a Flow Computer.
To active the Simulator, set Enable Manual Values to ON under the Modes tab
in the Database Configuration screen.

Warning!!! The Meter will not measur e the actual flow when this function
Z ' 5 isused.

e Select Toolsin the main menu in the program.
e Select Smulation.
o Sdect Smulate transit times.

The following picture will appear.

Simulats troneeltimss an W ﬂ

Requested flow : |1U.551 mes
Requested 05 |382.245 s

Flows profile [0-8]: [E

:

™ Random Flow Simulator

Download Cancel
_ Cancel |

e Typeintheflow and VOS to be simulated. Y ou can also select various
flow profilesto be simulated. (Typical VOS for a gas meter isaround
400m/s, whilefor aliquid meter it isaround 1400m/s).

e Clicking the Random Flow Simulator box will alow the Simulator to
change values by itself

e Then click the Download button.

The ultrasonic meter will now calculate travel times based on the input recently
typed in, and it will use the already existing parameters in the database to give
the correct flow. Note that transducer delays were not taken into account when
the Winscreen program calcul ated the travel times, therefore there will be a
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dlight deviation between the inserted flow velocity and VOS, and the calculated
flow velocity and VOS returned by the ultrasonic meter.

e Manua values available from the database can be use to simulate specific
situations. These will be applied as long as manual values are enabled.

e Toreturn to Run Mode from Simulation Mode, Set Enable Manual Values
to OFF under the Modes tab of the Database Configuration Screen

8.2. CHANGE PASSWORD AND SECURITY LEVEL

8.2.1. Change Password.
It is possible to change the password in the Winscreen program.

e Select Security from the main screen.
e Select Change password.

Change Security Level
Change Pazzwaord

The following picture will be displayed.

Change Password x|

1]4
Old password ; I _
Cancel |

Mew paszword ; I

Retype pazswaord : I

In the column “Old password” type in the old password “High”.
Type anew password in the column “New password”.

Retype the new password in the column “ Retype password” .
Click OK.

NOTE: Remember to take note of the new password,
and storeit in a safe place.
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8.2.2. Change Security Level
The security level in the Winscreen program can be changed.

e Select Security from the windows menu.
e Select Change security level.

LChange Security Lewvel
Change Pagzword

The following picture will be displayed.

Change zecurity level Ed

0k

ok |
Cancel |

Enter Pazsward : I

e Type the password for ahigher or lower level.
e Click OK.

NOTE: It ishighly recommended that the security level normally is set to
Low. Only changethe security level to high if necessary to change
parameters or measurement modes, and return to Low
immediately after.
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8.3. Change Unit System

/N\

8.4.

The meter operates with either Metric or US units. The units system is changed

under the Tools menu.

Warning! This should not be done while measuring. If the conversion
processisinterrupted, the database might be corrupted. Alwaystake a
backup of the database befor e executing this command.

Tools  Security  Window  Help

Enter Rum Mode
Enter Configuration Mode

Reset [MPL
Flash DSP progran. . .
Flash CRI program, . ..

Change Unit Syskem. ..

Gccess sysberm parameters, .
adjust MPLU Time

Signal Analyzer
Syskem Tools
Aga 10, ..
Simnulator

Adjust Meter time

Saelact Uit systam

I rit swstem
|7 W US Units

o]

Cancel

The meter’sinternal clock can be reset or synced to a PC with this function.

Acliust P clock

—MPU Spestemn Date— — MPL System time—

142242004 j

|4.2?.31 Ph=—

Set

Sync MPU to FC time | Eait |
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8.5. Access System Parameters

This function allows the user to change the meter’ s | P address, subnet mask,
MAC address, and hardware serial numbers. Serial numbers and MAC address
are set in the factory and should not be changed without written consent of an
FMC service engineer.

X
— Metwork, Settings — Senal numbers
IP &ddress : 1 .200 . 54 UDSP: [4003134
SubnetMask: | 255 - 255 . 255 . 0 aFE : [4013134
Gateway Adress I 128 .1 200 .1 LIALCF : |4D29359
Use DHER:
Haddadada

Dowrload I Cancel |
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8.6.

Poll for New Targets

This function allows the user to poll for a meter whose | P address is unknown.
The user’s PC must be set up to allow any possible | P address (subnet mask set
to 0.0.0.0). The meter should be wired directly with a crossover Ethernet cable.
All firewalls on the PC needsto be turned of, including the default firewall in

Windows XP.
Foll for nesy targets ﬂ
UDSP SH. | 1P addr. | IP Subn. | IP Gateway
4294967295 128.1.200.54 255,255, 255 1 126.7.200.1

Get targets Exit |

— Change P &ddress

Serial number:

=

IP &ddress :

Subnet Mask :
Gateway Address
MAC Address :

Change IF adress

[T UseDHCP

If the | P address still can not be found, connect a serial cable to the meter and
read the | P address from the version block in the database.
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8.7. Flash meter software
The meter software is normally distributed asa*“usp” file. (Ultrasonic software

package). Thisfile contains all software for the meter. Press the browse button
to open thefile.

Flash software il
File narne : IE?E4_LIItrasnnic_Liquid_Nu:unWELMEE.usp Browsze. .. |

Diownload and flazh zoftware | E xit

CP Checksum - Meter: BBEC File: FEAZ
CP Code will be updated

DSP Checksum - Meter:61F1 File:EFEF
[D5P Code will be updated

AR Checksum - Meter: 3503 File: 3503
&%F Code has comect werzion

Winscreen will compare the versionsin the file with the versions already in the
meter, and decide what software component that needs to be updated. Press
Download and flash software to start the flash process.

Meter should be in Program mode before flashing software. Select
programming mode from the data base under modes.

It isonly possible to flash AVR software from Winscreen on new boards with
the AVRMega chip.
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8.8. Modem Communication

8.8.1. Modem Configuration

Winscreen is designed to communicate to a remote meter viaa serial modem
over telephone lines. Any commercially available serial modem is compatible,
aslong asit supports the standard and extended Hayes AT command set.

To configure the modem on the meter side, connect it to the serial port of aPC
and communicate to it with HyperTerminal. Send the following AT commands
to properly configure the modem:

AT &N6 &W (Sets the maximum line speed to 9600 baud)
AT &U6 &W (Sets the minimum line speed to 9600 baud)
AT &B0 &W (Sets the port speed to the line speed)

AT S0=1 &W (Sets auto-answer pick up to 1 ring)

Additionally, the modem must be set to DTE Override. Some modems
accomplish thisviadip switches, and othersby AT command. If the modem
uses AT commands for this function the AT command is:

AT &DO0 &W

Once the modem is properly configured, it is connected to the meter viaRS-
232 seria cable. Thewiring is reverse of the normal 232 connection, such that
TX connectsto Pin 3 and Rx to Pin 1 of COM1 on the meter serial connector.
The modem is aso connected to an analog phone line.

To remotely dial into a meter, go to Connection, Properties, and type in the
remote phone number and click OK.
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—Dial-up cannection

Dial Murnber : | 867 5309]

—Cammunication setup

Baudrate : I 9600

[ Remove Half Duplex Echo

oK I Cancel |

Select the COM port your PC modem is connected to (found under the
Modems tab of the Phone and Modem options control panel) under the
connection pull down menu and connect.

D|@|a|2|n| £ne s
fcom3d - @I&IEI
Winscreen will automatically dial out. Upon successful connection Winscreen

will show a“Modem OK” dialog box. After clicking OK, the Measured Vaues
screen will automatically start after a few seconds.
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9. APPENDIX A — MPU AND ULTRA DATABASE

Please refer to the MNOAOO2 (PRD-000002254) External Data
Communication document for an updated and detailed version
of the relevant MPU or Ultra database.
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The specifications contained herein are subject to change without notice and any user of said specifications should verify from the manufacturer that the ifications are currently
in effect. Otherwise, the manufacturer assumes no responsibility for the use of specifications which may have been changed and are no longer in effect.
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