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INTRODUCTION

This manual describes the operation of the ALTOSONIC-V ultrasonic flow-meter system and the
handling of the data-files.

Also, in this manual you will find a description of the computer that is used, its data-acquisition and
control cards, the software, possible errors and recommendations.
Note that in this manual standard and optional specifications of the ALTOSONIC V are described.

Nothing from this document may be copied or reproduced without the written permission of
KROHNE Altometer.
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1 SYSTEM CONFIGURATION

1.1 Hardware configuration

The flowchart below includes all hardware specifications of the ALTOSONIC V regarding the flow
measurement.

Secundairy UFS-V UFC-V UFP-V
Input signals
Temperature - -€ Cogzgaufr;::n
Body | FLlJItra;omc [ ! 5 Ultrasonic
ow Sensor
. — > Flow
(primary) ]
Temperature Converters Online files
Proces — ( )
Temperature A Online status files
Proving —i
(Ext flow)
Temperature program:

measure

densitometer  f—f calibrate AD /FR

Pressure
Proces —
Processor Card -
Pressure
Proving )
(Ext flow) All secundairy input signals can be read as RS485/422 card lag
[T Modbus inputs from a host (except External flow puls rate) eI, 9 2 com ports
Pressure
Densitometer AD Card
3| (16 analog inputs
2 analog outputs
Density
densitometer MP103 card
3| 4 diginputs
4 dig outputs
Density
| 1 frequency outp
standard 1 current output
2 frequency inp
1 pulscounter
Viscosity | |
External

External Flow
(Puls rate)

Density densitometer signal can be connected from Solartron/Sarasota
Frequency signals. All Densities can be configured as normal frequency spans O UTPUTS

2 frequency outputs’

1current output***** |-
4 digital outputs

*+++ Possible parameters on outputs: 2 Current outputs €
Flow proces
Flow standard Modbus Master/Slave
Flow mass to host system |
Density Proces Rs232/422/485
Density standard
Velocity of sound : ;
" Serial Batch Printer
Volume correction factor according DIN66258 (

Viscosity
Temperature Proces
Pressure Proces

From this point on, in this manual the following abbreviations will be used:

UFS-V : Ultrasonic Flow Sensor (primary flowmeter body)
UFC-V : Ultrasonic Flow Converter (5 converters)
UFP-V : Ultrasonic Flow Processor

UFP-Program : Software program running on the UFP for measuring the flow.
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1.2 UFP-Program

The operating system is DOS 6.22 for its proven reliability using real time data Processing.
The UFP-Program is controlled by initialisation data files and on-line configurable data files.

1.2.1 Initialisation data files

These files can be accessed by a DOS-editor when the UFP-Program is not running.
The Initialisation data files are divided into 3 groups:

UFS files : Calibration data regarding the Ultrasonic Flow Sensor (primary)
UFP files : Calibration and configuration data on the hardware set up within the UFP (cards etc)
DAT files : Client configuration data regarding the set up of communication and signal |O.

1.2.2 On-line configurable data files

These files are binary and only accessible when the UFP-program is on-line.

API.bin : API settings on standard volume correction

DENSITOx.bin : 4 files for calibration data on densitometer cells Solartron 1 & 2, Sarasota 1 & 2
EXTERN.bin : External flow meter settings (if connected).

OVERRIDE.bin : Override value settings

1.2.3 Functionality

The functionality can be divided into primary and secondary functions

Primary functions:

e Monitor data- and system integrity

¢ Data acquisition: data of five converters and optional data such as temperatures, pressures,
densities, control bits, etc.

e Check the measured data from the five converters and handle errors, if necessary.

e Calculate the Process volumetric flow in the primary head from the measured data.

Calculate the standard volumetric flow (e.g. 15 °C, 1.01325 bar), if installed. Standard temperature

can be set in the range 0-30°C.

Totalise Process and standard flow as measured volumes

Flow weighted averages on batching (temperature, pressure, density etc).

Resetable and non resetable totalisers

Prove external flow meter if installed.

Output of calculated data and errors through: frequency output, analog outputs, digital outputs and

Modbus communication.

o Possibility to override the input values (Temperatures, Pressures, Densities etc on line). Override
is signalled as an alarm.

e Printing of tickets for batch functions such as Off Loading and Continuous Pipeline Measurement

Secondary functions:

o Statistics

e Back-up history such as totalisers, averages and alarms.
e Various screen functions for real-time monitoring.

ALTOSONIC V Operating & Installation Manual page 6 of 85
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1.3 Features

Data measured

RS485 UFC-V < UFP-V (data communication connection between UFC-V and UFP-V):
Flow velocity -five times (as a percentage)
Transit time -five times
Status UFC-V -out of range, path failure, communication failure

Analog in Temperature : body, Process, densitometer*, external flow meter*
Pressure : Process*, densitometer®, external flow meter*
Density : Process*, standard®, densitometer*
Viscosity : external*
External flow meter : Pulse counter*
Digital in Start /Stop signals calibration (KROHNE used), or switch Densitometer calibration
data

Reset volumes and errors
Reset errors

Data Processed for output to user

Flow : Process flow, standard flow*, mass flow*
Sound velocity : five channel values, mean value
Resetable Totals : Process volume, standard volume*, mass*. All forward, reverse, total.
Non resetable Totals : Process volume, standard volume*, mass*. All forward, reverse, total.
API Density : Process, standard*, densitometer*
Analog in Temperature : body, Process*, densitometer*, external flow meter*
Analog in Pressure : Process*, densitometer®, external flow meter*
Analog in Density : densitometer*, standard*
Analog in Viscosity : external*
Flow weight averages : Temperature (body, Process*, Proving external*, standard*, densitometer®)
Pressure (Process*, Proving external*, densitometer®)
Density (Process*, standard*, Proving external*, densitometer*)
Corrections  (Ctl & Cpl values™)
Viscosity (external dynamic®)
[2 sets averages (= made in two time intervals®)]
Batch ticket print : All output values can be printed by freely definable layout configuration

Data integrity

Alarms on flow data

Alarms on system

Alarms on Low/High Analog inputs*

Data corrections under normal conditions

Reynolds correction

Temperature expansion correction

Standard volume correction according to API 2540* standard

Data corrections under alarm conditions
Real time profile correction on channel failure
On-line override values on analog inputs®
Filtering of measured data*

Service values on Modbus (measured by UFP but not used for calculation directly)
All temperatures, pressures, densities and Viscosity

* = Optional
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Secondary input

Function

Temperature body

For correction of the expansion of the UFS, resulting in a correction
factor K, on the measured flow

Temperature Process*

For standard volume correction
Resulting in a correction factor Cy 15t process ©N the measured flow

Temperature Process**

For correction on standard calibration volume (Factory use only).
Function is only applicable when the calibration is not only monitored by
the calibration facility but also, with a digital start/stop signal, by the
UFP. The standard calibration volume is the volume measured at a
standard temperature

Temperature densitometer*

For standard volume correction
Resulting in a correction factor Cy 15t densito ©N the measured flow

Temperature external Flow
meter*

For standard volume correction
Resulting in a correction factor Cy 15 to proving ON the external flow

Pressure Process*

For standard volume correction
Resulting in a correction factor C, process ON the measured flow

Pressure densitometer*

For standard volume correction
Resulting in a correction factor Cy gensito ON the measured flow

Pressure external Flow
meter*®

For standard volume correction
Resulting in a correction factor Cy proving ON the external flow

Densitometer density*

The density measured by the densito meter

Density standard*

The density standard with at predefined standard temperature

External viscosity*

External kinematic viscosity, for display and calibration use

* = Optional

**= KROHNE Altometer calibration use only

ALTOSONIC V
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2 UFP-V START UP

When the UFP is powered the UFP-Program starts automatically.

To prevent unattended changes to the initialisation files the data is protected at start-up by:
e Calculation CRC checksum

e Check data from files on input range limits

e Password

2.1 Calculation CRC checksum

Each file has a CRC checksum. When anything changes in the file, the CRC-checksum will also
change.
At the start-up of the UFP-V the CRC checksums are calculated and checked:

Start-up:
CRC—CHECKSUM FOR DAThA FILES: CRC checksum:
correct X
e oPPEnt All data files have a CRC checksum
correct
crc_date.ufs: correct CRC checksums are saved in file:
cCPrCc _I'Iﬂl"ITI.U.fS H correct CRC NORMUfS
hsetB388.ufp: correct CRC_NORM.ufp
adcaf3@@.ufp: correct CRC_NORM.dat
mpcaB@3od . ufp: correct
defad.ufp: correct Back-up of all data files in:
defmp.ufp: correct CRC FILE.uf
crc_date.ufp: correct — uts
crc_norm.ufp: correct CRC_FILE.ufp
CRC_FILE.dat
-dat correct
syst -dat: correct CRC checksums and length of each file is saved in:
clnt .dat: correct CRC BACK uf
tick .dat: correct — -uts

crc_date.dat: correct CRC_BACK.ufp
writ@388. dat: correct CRC_BACK.dat

crc_norm.dat: correct (CRC checksums of these files are within the file)

If the checksum of a file is not identical to the one saved at the previous start-up in the CRC_NORM
file, the program switches to fail mode.

CRG checksum not OHEE#%$ Fail mode:

Errornumber = 25 Possible cause:
Change of data in file

Only breakable by pin code:
1357

Communication with flowconverters active
Modbus driver active.

Stop by pincode..<{4dig>
Errvortine: GB:80:18.72

ALTOSONIC V Operating & Installation Manual page 9 of 85



CRC checksum error

KROHNE

If the fail mode is caused by a CRC-checksum error, there are three options:
1. Calculate a new CRC-checksum. The calculation is protected by password.

2. Load the backup file
3. Escape

escape.

YOUR CHOICE IS:

CRC INCORRECT :make new CRCcheckzumfile,

hit key (1>

retrieve hackup datafiles, hit key (22
hit key (3>

Causes:

1 Change made in data file

2 sudden checksum error (not likely to
happen)

Possible actions:

1 new crc-checksum.

2 Load backup file:
If crc checksum of backup
files also fail, backup file not
loaded. Check parameter
file

3. Escape

Make new CRC checksum

Hake new CRCFfile. type password (=max 18 characters)

Enter current password

Making the new crc file:
1 Type the password

On delivery the password is 7531
2 Enter

When more than 30 characters are
typed during input of the password the
UFP-Program terminates and the
UFP-Program must be restarted to
make the new crc-file

To make a new CRC-checksum and to start the measure mode follow these steps:

MEAS [enter]

“Your password”

1
2.
3. 1
4
5. MEAS [enter]

(Batch file to start the measure mode)
1357 (Pin code to stop the fail mode)

(Choice to make a new CRC-checksum)
(Pin code to make the new CRC checksum)
(Batch file to start the measure mode)

Note that the password can only be changed when the UFP-Program is running.

To change it:
- Go to the Main Window
- Type code : PSSWRD

- Follow the directions in the window
- After the password is changed, the program automatically shuts down and a new CRC-checksum
must be created. Start the UFP-Program and make the new CRC-checksum by using your new

password.

ALTOSONIC V
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2.2 Reading initialisation files on input range

Each parameter is checked for its input range.

Out of range in clntB3IBH.dat:
Freq_max=3000.00000A . must bhe 1.0060008 .. 2000.000808

Errornumber = 24

Communication with flowconverters active
Modbus driver active.

Stop by pincode..<(4dig>
Errortime: OH0:80:89.59

1. If a parameter is out of range, the software switches to fail-mode.
(Only breakable by pincode 1357)

2. Infail mode a system set-up Error Code is given.
The parameter and its input range are printed on screen. If the Modbus communication is active
the set-up Error Code is also available on this output.

3. If there are no problems at start-up, the software checks whether the CRC-checked data files
correspond with the backup files CRC_FILE.UFS, CRC_FILE.UFP and CRC_FILE.DAT.
These backup file also have CRC-checksums. Only when a group (UFS, UFP or DAT) data files
do not correspond or the backup checksum gives an error, a new backup file and checksums are
made of that group.

ALTOSONIC V Operating & Installation Manual page 11 of 85
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The system SET-UP ERRORS are caused by an improper initialisation such as data—change etc.

If the UFP-V identifies a system set-up error, it switches to fail-mode.

The fail-mode shows the found error and the elapsed Process error time. The mode can only be
stopped by pin code 1357.

Identified set-up errors are:

Error Function Problem How to solve
No.
1 CRC Error opening: file(filename) to check on CRC Try to load backup (CRC-function)
2 CRC Error closing: file(filename) to check on CRC Try to load backup (CRC-function)
3 CRC Error opening: CRC-code file(filename) Try to load backup (CRC-function)
4 CRC Error closing: CRC-code file(filename) Try to load backup (CRC-function)
5 CRC Error length: CRC-code file(flename) Make new CRC checksum
6 Common, opening file Error in path: file(filename) not found Try to load back-up (CRC-function)
7 Not in use Not in use in this version
8 Common, read in table [ File(filename), maximum rows exceeded Put in less data points
9 Common, closing file Error read in file(filename) Try to load backup (CRC-function)
10 Common, closing file Error write in file(filename) Try to load backup (CRC-function)
11 Read in profiles Error in file(filename): a parameter <|0.01] Try to load backup (CRC-function)
12 Not in use Not in use in this version
13 Check on serial Serial numbers in parameter files do not Check the serial number in files
numbers correspond
14 Initialising Graph driver | Graphics error Is egavga.bgi file in directory ASV03007?
15 File location Error in finding disk Check the file locations in HSET0300.ufp
16 Frequency set-up Error in set-up frequency output Follow instructions on screen
17 Common, read in Error in a parameter file, bad up-dating, make Check your last updated file or load
parameter sure that ‘# is first backup (CRC function)
18 Common, read in Error in a parameter file, number too large Check your last updated file or load
parameter (more then x characters) backup (CRC function)
19 Factory use only
20 Factory use only
21 Not in use
22 Check location Error in LOCATION_EXE, Process location is Change LOCATION_EXE in
executable disk x HSET0300.ufp
23 Not in use
24 Check parameters on Out of range in file(filename), Follow the instructions on screen
range parameter(name)=x,
Must be in range x1...x2
25 CRC-checksum CRC checksum not correct! Make a new checksum or if not certain
outcome about the data, load the backup (CRC-
function)
26 Not in use
27 CRC-checksum CRC backup-files checksum not correct Fill in the correct data in actual files
Backup
28 Batch status files When the batch mode is enabled and the batch | After breaking the fail mode follow the
status files are not found at start-up. instruction on screen to insert your last
ticket number
29 Initialisation Printer When the batch mode is enabled, the printer Check the COMS0300.dat file for errors
software is initialised. On error of initialisation in Printer set-up
30 Password If for any reason the password is lost Try to load backup (CRC-function)
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The errors, which may occur during the initialisation of the Modbus Driver and the initialisation of the
driver for the communication with the ultrasonic converters, are listed below.
See for the communication system set-up errors also the ALTOSONIC V ModBus Manual.

Returned error numbers:

Error | Problem How to solve
No.
1001 | Modbus driver: Requested interrupt not supported | Make sure MODBUS UART _INTERRUPT is within the limits (3 or 4)
1002 | Modbus driver: Requested baud rate is not Make sure MODBUS_UART_BAUDRATE is within the limits
supported (1200,2400,4800,9600,19200)
1003 [ Modbus driver: Parity setting error Make sure MODBUS_UART_PARITY is within the limits (0,1,2)
1004 | Modbus driver: Stop bit error Make sure MODBUS UART_N_STOPBITS is within the limits (1,2)
1005 [ Modbus driver: RTS_MODE not supported Make sure MODBUS_UART_RTS_MODE is within the limits (O or 1)
1006 | Modbus driver: Number of bits not supported Make sure MODBUS _UART_N_DATABITS is within the limits (7 or 8)
1007 | UFC driver: UART init parameters error Make sure Setting for the UFC communication are correct
1008 | Modbus driver: too many poll blocks installed Make sure NUMBER_OF_POLLBLOCKS_TO_USE is not larger than
20
1009 [ Modbus driver: function 6 only supports integer When using the Modbus master mode in modicon compatible mode,
types in modicon compatible mode function 6 only support integer types. When Other types (float,
double...) are necessary use function 16.
1010 | Modbus driver: Slave ID not in range of 0...247 The Slave ID in a poll block request must be between 1 and 247 or in
case of a broadcast 0.
1011 [ Modbus driver: Broadcast not allowed for this Use a valid Slave ID to access only 1 slave.
function (pollblock x)
1012 | Modbus driver: Function 5 and 6 can only handle | When using function 5 or 6, make use the number of points is 1, these
1 point (poll block x) functions can handle only one point.
1013 | Modbus driver: Minimum number of points to Make sure that at least 1 point is used for this action.
request is 1 (poll block x).
1014 | Modbus driver: data type not allowed (poll block The data type of the poll block is not the same as the data type in the
x) Modbus mapping
1015 | Modbus driver: unsupported data address, or The requested points must be in the available Modbus mapping.
request number of points out of range
1016 | Modbus driver: Data type / function mismatch Make sure the Modbus function and the allowed data type do match
1017 | Modbus driver: Too many points requested Make sure the Modbus message length is not exceeded, request
fewer points.
1018 | General: unable to open the communication set- | Make sure the coms0300.dat file exists in this directory
up file
1019 | General: unable to close the communication set- | Make sure the Drive is still powered.
up file
1020 | General: error reading communication set-up file | A parameter was expected but could not be read, make sure all the
in parameter x variables start with a #
1021 [ General: error reading communication set-up file | A parameter was read, but not within the expected limits.
in parameter x, parameter out of range
1022 | General: PC timer initialisation failed. Try to restart the flow computer (cold start) else contact KROHNE
Altometer

2.4 System set-up warning

The system set-up warnings (SSW) are caused by:

o Insufficient statistical data during set-up (file REAL.BIN was not found)
Default data is used until sufficient statistical information is recorded (under normal conditions
within 3 minutes under normal flowing conditions). In this case the warning is self-resolving.

e Improper initialisation of the Modbus driver
Modbus will not be accessible. In this case the warning remains active.

ALTOSONIC V
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3 RUNTIME USER WINDOWS

In measure mode the screen is always divided into two parts.
e The Status Window at the bottom of the screen
e The Runtime User Window which is above the Status Window

Function keys control the Runtime User Windows. At the bottom of the Status Window the possible
functions are showed for the particular Runtime User Window.

The status window:

It shows:
Serial # : Serial number assigned by KROHNE Altometer

e Tag # : Tag number that can be defined by the user
e Version : Software version number
e Data : CRC-checksum of the 3 data sets (UFS, UFP, and DAT).

This can be a first check for the data integrity (every change in a data set changes
the checksum of that data set).
Details can be found under F10 Service, F9 CRC-Data

e Window :The name of the Runtime window showing above

e Warnings : Number of actual warnings, details can be found in the Alarms window (F2)

e Alarms : Number of actual alarms, details can be found in the Alarms window (F2)

The following items are only shown if the batch mode is enabled in the initialisation file CLNT0300.dat
e Batch : Batch status

e Printer : Printer status

e Task : Print task

For more details on Batch mode see chapter 5.
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3.1 Main menu: F1 Main window

The Main window is the default start-up window. This window shows an overview of the system and
can always be accessed by function key F1.

UFC-DATA flow .o.s. CONDITIONS temperature pressure densitu
i : Meaisd MAIN window

Channel 5: 36. 9z Proces R 3. 00 664 .07 -

Channel 4: 41 S tandard i

Channel 3: 41 Densito ad-inp:

Channel 2: 40,
Channel 1: 38.

Ext flow neter:

W W~

UFP-CALC EXMTERNAL FLOW METER Optional:

Proces : 1804.11 tm3shrd Flow actual : 900 .06 w3/ hrd e

Standard : 1843.17 [n3/hra Total Standard: 30.906 [n31 -external flow meter
Mass : 1198.06 rtonMsnrd Error Gr.st.su:  —20.608 a -external viscosity

Viscosity Ext X Q.00 esta

RESETABLE TOTALISERS NON RESETABLE TOTALISERS
proces  standard proces standard nass
[TEE] [n31 [13 ] [tonM]

42 .350 4 28.159 227 .2 &: 150.942

000 € 1} 0. 00C 0.000

42 .350 . 304 28.159 227 .2 &2 150.942

The status window is

showed in every window of
— the measure mode

Serialii: 988439201 Hindow : MAIN
: F2501 Warnings: 1

Altoneter

:03.00.00 CRETST 1 4 L . . . .
ia5iea ndezs saear s el Possible options using function
ﬂul_agm mpgﬁ:r s‘r_n;;sr ‘IHESND PREEILE m;gu — E:DNT:‘:H;ILS xmg{gs b key control

Explanation of the Main window layout:

UFC-DATA shows:

o Raw data of the 5 channels regarding flow % and Velocity Of Sound (V.0.S.)

o Ared marker (=) per channel shows an active channel failure, a green marker () shows a
previously occurred channel failure

CONDITIONS show:

o Temperatures, pressures and densities measured or calculated for the conditions of Process,
Standard, Densitometer and the optional external flow meter.

e Ared marker (X) in front of a parameter shows an alarm for out of range or manual on-line
override, a green marker (X) shows a previously occurred alarm

UFP-CALC shows:
e Flow rates at Process conditions, Standard conditions and Mass

EXTERNAL FLOW METER shows (if enabled)

o Flow rate at measurement conditions(external conditions)

e Standard Volume Totaliser (summation of forward and reverse)
o Difference between External and ALTOSONIC-V volume.

RESETABLE TOTALISERS shows:

e The forward, reverse and summation of the Totaliser values at Process conditions, Standard
conditions and Mass.

e The resetable totalisers can be reset in the Control menu: F8 RES-TOT. It is also possible to reset
the totalisers by digital input signal or Modbus boolean.

NON RESETABLE TOTALISERS shows:
e The forward, reverse and summation of the Totaliser values at Process conditions, Standard
conditions and Mass.
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3.2 Main menu: F2 Alarms window
The Alarm window shows all alarms and warnings as occurred [seconds].

CHANNEL ERRORSZ
oorls]l pathls] dev.cls] commuls] confals]
Channel 5
Channel 4:
Channel 3: 11.62
2! 22.15
1

Channel

21.56

Channel

INPUT ALARME if mnanualls] measurels] CALCULATION
H .00 0.00 AFI group nisnatch:
.00 77.93
.00 0.00 GENERAL FLOW
.00 0.00 1-4 channels down :
.00 76.60 All channels down :
.00 76.60
.00 0.00 REAL PROFILE
.00 0.00 Out of range
.00 0.00
.00 77.13 CORRECTION WARMINGS
Correction on hold:
Real-P on hold H-

Tenperature Body
Temperature Proces
Temperature Prouving
Temperature Densitoneter :
Pressure Proces
Pressure Proving
Pressure Densitoneter :
Density Densitoad-inp:
Density Standard

oo o0oC

Viscosity Kynenatic

E¥STEM ERRORS OCCURRED

NOTE that alarms are by duration

No hardware errnr
: 98843901 Windouw : : MON

: F2501 Harnings: 1 CHECK
02.00.00 Alarns : MON

135374 D4625 53611 ¢ 09:14

UFC—path FLOM  HNOISE

Fz F? F&

Altoneter

UFC-com UFP-sys U.0.3.
Fa F5 Fé&

F2 Fio0

Explanation of the Alarms window layout:

CHANNEL ERROR shows:
There are 5 types of errors
1. OOR, Out Of Range, flow data from the UFC is out of the limits — 125...4+125% flow rate.
Possible causes are:
o Flow out of range
o Empty pipe
e Problem with sensor
e Problem with converter
Common check is:
e Value of the Process flowrate

2.  PATH, Path failure. The transmitted signal from one sensor is not correctly received by the other
sensor.
Possible causes are:
e Empty pipe
e Particles or solids in the fluid
o Cavitation due to low Process pressure resulting in gas bubbles
e Problem with converter
Common checks are:
e Process pressure
e Value of the Process flow rate

3. DEV.C, Deviation in sound velocity
The UFP calculates the mean sound velocity out of the three most nearby channel values (5
times) and then checks all channels on their deviation to this mean value
Deviation limit is set default to —0.5...+0.5 % of mean V.O.S.
Possible causes are:
e Local density variations due to sludge, mixtures or temperature variations
e Empty pipe
e Problem with converter
e Problem with sensor
Common checks are:
¢ Flow and sound velocity per channel
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4. COMMU, Communication failure between UFP and UFC (rs485).
The communication is checked on communication errors. The incoming RS485 data is checked
on validity. Single errors are skipped (COMFA'’s) but if there are more than 120 consecutive
requests failing this alarm is raised.
Possible causes are:
o if all channels fail there is probably no power supply to the UFC
o f all channels fail it is probably caused by a malfunction of the connection between UFP and
UFC
e if some channels fail the problem is in the specific converter of the UFC
e The specific converter is in it's configuration menu
e The specific converter is not configured properly
Common checks are:
Power supply UFC
Converter displays
If a new converter is installed, check the configuration
Cable
Connections
Check the converter by exchanging the connections of a good converter for a probably bad
converter. Note that the channel number is configured in the converter

5. COMMFA, single communication failures until COMMU is reached

Channel error types 1 to 4 are used to make the General Flow alarms. On General Flow alarm the
REAL profile is used to correct the failing channels.

If COMFA’s occur then the previous measurement on that channel is used for calculation.

Possible causes are:
- Multiple rapid window changes on slower CPU’s
- EMC distortion through poorly connected wiring.

INPUT ALARMS shows:

Each parameter as stated below INPUT ALARMS has alarm settings in the CLNT0300.dat file.
If the alarm is enabled and the parameter is used in the calculation then on alarm the time of
occurrence is counted.

When the parameter is in manual override, the time of occurred manual override is counted.

CALCULATION shows:
When using the calculation for the standard volume by API standards the alarm is on if the density is
out of range for the API group that is used (see chapter 4).

GENERAL FLOW shows:

The combined channel errors give an alarm on “1-4 channels” down and “all channels down” in time of
occurrence.

If the UPF has a power failure then the time between start up and program running is calculated and
added at start up of the UFP-Program.

REAL PROFILE:
On GENERAL FLOW error “1-4 channels down” the REAL profile is used to correct the channels with
errors. The real profile is sampled at a certain flow rate.
e The REAL-profile correction has a limited validity.
When the actual profile changes too much, the previously sampled REAL-profile might not be
reliable anymore. The check for profile changes is done through flow-rate difference.
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e When the sampled REAL-profile flow rate differs too much from the actual flow-rate during REAL-
profile correction this is shown as a warning.

CORRECTION WARNINGS shows:

e |[f there is too much flow variation for corrections, the corrections go on hold. When the corrections
are on hold the real time profile is used as a standard for correcting the flow.

e If there are too much flow variations or channels failing, the sampling of the REAL profile goes on
hold. On release the sampling is started at maximum time for sampling a profile.

SYSTEM ERRORS shows:

The status of the system is divided into:

e System Runtime Warnings. These are caused by system failures. These failures will not influence
the flow measurement.

¢ System Runtime Alarms. These are caused by system failures. These failures might influence the
flow measurement.
Identified System Runtime Errors are numbered 1 to 60 are:

Identified System Runtime Errors are numbered 1 to 60, A = alarm, W = warning:

Error no. | In function Problem Consequence
A:1 Get RS485 data from Overrun, missed data Missed data, message
converters
A:2 Self test Error in memory self-test Non-reliable memory
A:3 Batch start / stop Error during saving files of start or stop File lost but ticket is made
A:4 Profile correction (REAL) | Errorin state_correction Attempt divide to by zero
W: 5 Read Backup all files Error in reading backup file Possible loss of backup file
W: 6 Switching disk Error in finding a drive Message
W:7 System time A notice that the system time was adjusted | No consequence for totalisers or
manually or by Modbus. Process time, only on ticket time
W: 8 End of a calibration Error write in calibration report File lost, message
A: 9 Batch status backup Status file corrupt Possible loss of batch status
W: 10 Override values files Error in opening/closing override value file | Override values not stored but
still in use
A: 11 Batch totaliser backup Totaliser backup-file corrupt File lost , message
A: 12 Batch average backup Average backup-file corrupt File lost, message
A: 13 Batch ticket create Error in creating batch ticket file Ticket itself is made for printing
but lost during saving
W: 14 Opening file (for update) Error in opening REAL file File lost, message
W: 15 Closing file (for update) Error in closing REAL file File lost, message
W: 16 API settings Error in file, defaults are loaded and saved | Old settings lost
W: 17 Batch 2 A alarm on batch 2 file (Batch 2 is only File lost, message
used through Modbus with a Scada system)
W: 18 Check free disk-space Error dos_getdiskfree() call Time-out function 30 s
W: 19 Check free disk-space Low on disk-space Time-out function 30 s
W: 20 Ad card overrun The requested AD card is not noticed Solve the problem
W: 21 Opening file (for update) Error opening API table file File lost, message
W: 22 Value check 1 or more API values defaulted Check the installed parameters
W: 23 Opening file (for update) Error opening external flow meter file File lost, message
W: 24 Value check Default external flow meter K-factor Check the installed K-factor
W: 25 Counter input Unable to read Counter value Read on next entry
A:26 Calibration MP103 card MPCA File corrupt Install backup
A: 27 Calibration AD card File corrupt Install backup
A:28 Calibration data Densito File corrupt Automatic install of default values
Cells Set the correct values on-line
A:29 Batch ticket currently A Requested batch ticket not available for A ticket by that name was not
saved printing saved or had a previous save
error
A:30 Batch ticket CRC error in a Batch ticket A ticket was not saved correctly
or was changed manually
W: 31 Read batch ticket A Requested batch ticket not available for A ticket by that name was not
previously saved printing saved or had a previous save
error
W: 32 Batch ticket close file Error in closing a ticket file Ticket file not closed , probably
because it could not be opened
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Err no. In function Problem Consequence

W: 33 Modbus master Poll block not send due to transmit error

W: 34 Modbus master Poll block response time-out occurred

W: 35 Modbus master Invalid Slave ID in response

W: 36 Modbus master Invalid function in response

W: 37 Modbus master Response not correct

W: 38 Modbus master Error handling function 1,2

W: 39 Modbus master Error handling function 3,4

W: 40 Modbus master Error handling function 5

W: 41 Modbus master Error handling function 6

W: 42 Modbus master Error handling function 15

W: 43 Modbus master Error handling function 16

W: 44 Modbus master Exception received

W: 45 Modbus master Error unpacking Boolean data

W: 46 Modbus master Error unpacking integer data

W: 47 Modbus master Error unpacking long integer data

W: 48 Modbus master Error unpacking float data

W: 49 Modbus master Error unpacking double data

W: 50 Modbus master/slave Error incorrect message length

W: 51 Modbus master/slave Invalid CRC or LRC received

W: 52 Modbus master/slave Error receive buffer saturated

W: 53 Modbus master/slave UART error ( parity, framing, overrun )

W: 54 Modbus master/slave Transmit buffer not empty for new
transmission

W: 55 Modbus slave Unsupported function requested

W: 56 Modbus slave Unsupported register(s) requested

W: 57 Modbus slave Requested data Level and function
mismatch

W: 58 Modbus slave Too many data point (registers) requested

W: 59 Modbus slave Error unpacking received data

W: 60 Modbus slave Broadcast not allowed

Note that: Occurred and disappeared alarms and warnings can be reset in the Control menu: F7 RES-
ERR. It is also possible to reset by digital input signal or Modbus Boolean.
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3.3 Main menu: F3 Corrections window
The Corrections window monitors the corrections.

REAL-P
channel 5: J74.21 Real-p updatels1: 160 HoLD
Channel 4: 399.57 Flow.corr. limit: 80..120 %
Channel 3: 424.81

Channel z: 399.77

Channel : 374.67

vinssl B 9.83

CORRECTION reunclds swirl temperature—expansion
RE-wvelo : 0] Swirl nunmber: 0.002 Tenp. bodyl°C1: 0.00
UiscleStl: 0.00 Swirl ratio : 0.000 Kb : 0.9998
AL A 1.653 Deviate-dA 0.000

BL : # 1.503 Deviate-dB 0.000

RE-a&b 3 b8gZ Ks HOLD: 1.0000

Uisc-a&b : 363.57

Kr  HOLD:+ 1.0000

STANDARD VOLUME CORRECTIONS
CONDITIONS temperature pressure densitu CORRECTION FACTORS

[ecl [bar]l [ka/m3 1 To 15[°C1 Ctl cpl
Proces [ 0.00 0.00 661.07 Proces : 1.0Z16 1.0000
Standard i 15.00 0.00 650 .00 Standard: 1.0000 1.0000
Densito ad-inp: 0.00 0.00 500 .00 Pensito : 1.0000 1.0000
External flow: 0.00 0.00 664 .07 External: 1.0216 1.0000

Serial#: 98843901 Window : CORRECTIONS : NON
Tag #:F2501 Marnings: 2 CHECK
Uersion: 03.00.00 Alarms : MON

Data : 35374 04625 53611 10:02

HAIH ALARME CORBECT STATIST TREND PROFILE BATCH CONTROLE SERVICE
F1 Fz2 F3 Fa F3 F& F? F32 F10

Altoneter

Explanation of the Corrections window layout:

REAL-P shows:
e The previously sampled profile.
e The remaining update time to make the new REAL profile.
e The sampling goes on hold if:
- Channel errors occur
- Less than 5% flow rate
This will show in yellow colour as HOLD.
e The validity range in flow rate percentage of the sampled REAL profile. Out of this range an alarm
condition is activated

CORRECTION REYNOLDS:

There are two ways of making the Reynolds correction.

1. The cinematic viscosity is measured and the Reynolds number is calculated from F(Viscosity,
Diameter, Velocity). By a calibrated Reynolds table the correction factor Kr is found

2. Through the calibrated Reynolds table the correction Kr is found

In the picture method 1 is in grey meaning this method is not used to make the Reynolds correction

factor Kr.

In the picture method 2 is in light-blue meaning this method is used to make the Reynolds correction

factor Kr.

The green arrow at the Kr location shows that this Kr factor is used in the flow calculation. No arrow

means: Not used.

When the correction is on hold due to flow variations this is shown in yellow as HOLD at the Kr

location. During the hold period the corrections are done with the REAL-profile as a reference.

SWIRL shows:

As a last help on build-in-site a swirl correction can be made in case of swirl, but strongly
recommended is to avoid swirls by using flow-straighteners that are calibrated together with the
ALTOSONIC-V flow meter.

The swirl number (Swnr.) is an indication for the found swirl. A normal value is 0...0.250. A value
higher than this indicates a swirl that can influence the flow measurement.

ALTOSONIC V Operating & Installation Manual page 20 of 85



KROHNE

Because the swirl also influences the profile this also influences the Reynolds correction. The

deviation for the ratio number A and B are given. These are used to make the Swirl calibration table.

By default the swirl correction factor is not used. Only if there is physically no way to correct a swirl it

is used to make a more reasonable flow value but this value is not guaranteed to be within specs of

the ALTOSONIC-V because of possible uncalibrated swirl intensities and viscosities.

e The green arrow at the Ks location shows that the factor is used in the flow calculation. No arrow
means: Not used.

e |f the correction is on hold due to flow variations, this is shown in yellow as HOLD at the Ks
location. During the hold period the corrections are done with the REAL-profile as a reference.

TEMPERATURE EXPANSION shows:

The temperature expansion correction is done with the measured Body(Primary) temperature.
The correction factor is Kb. The green arrow at the Kb location shows that the factor is used in the
flow calculation. No arrow means: Not used.

STANDARD VOLUME CORRECTIONS shows:

e The temperatures, pressures and densities at Process, standard, densitometer and optional
external flow meter conditions in relation to the correction factors Ctl and Cpl

e The correction factors Ctl (temperature correction to 15°C) and Cpl (pressure correction to
1.01325 bar, or 0 barg)

See chapter 4 for more information on the Standard Volume correction
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3.4 Main menu: F4 Statistics window

The Statistics window shows the statistics and monitors the flow variations for the corrections and
REAL-profile sampling.

TIME CONSTANTS

pmeas= 0.00s

bcorr=20.00s

breal=60.00=s Update in 2=

fiverage  Stand.dev.
[x.1 [x1
365.78 14.93
394.50 12.71
419.85 10.29
397.55 7.69
373.53 4.36
g 9.58 16.11
DEVIATION b::pr10
Correction Real-
20.

Q.
HOLD 10s
Serial#: 98843901 Hindow :STATISTICS
Tag #: F2501 Harnings: 1
Uersion: 03.00.00 Alarms : 4 : MOH
Data 135374 D4625 53611 R HORMAL 10:06

ALARHME CORBRRECT ETATIET TREHND FROFILE BATCH CONTROLE SERVICE
F2 F3 F4 FS F& F7?7 F& F2 Fi0

20
0
0.
Q.
0
o
0

Altoneter

Explanation of the Statistics window layout:

TIME CONSTANTS:

e Tmeas gives the time-constant in seconds as used for the incoming 5 measuring paths flow
percentages. Default the time-constant is 0 sec.

e Tcorr gives the time-constant in seconds as used for the Reynolds and Swirl corrections. Default
the time-constant is 20 sec.

o Treal gives the time-constant that is used for sampling the REAL-profile. Default the time-constant
is 60 sec. After 3 times Treal (180 seconds) the sampled REAL profile is used for possible
correction.

STATISTICS:

e The average and relative standard deviation of the 5 channels and the calculated velocity is
calculated over 200 measurements (about 7 seconds). So every 7 seconds there is an update on
these values.

e The average for the channels is presented as flow-rate promillage (-1250...+1250), especially
practical to measure the zero point deviation per channel at zero flow rate. Note that there will be
temperature differences in the Process liquid causing local flows at zero flow.

o Normal is that channels 1 and 5 have a larger standard deviation then channels 2, 3 and 4. For
ALTOSONIC-V ‘s without straightener the shown readings for the standard deviation are normal.
With a flow straightener build-in these values can be reduced by approximately a factor 2.

DEVIATION:

The flow variations for the corrections and REAL-profile are monitored as described below:

o All channels and calculated velocity are monitored with the normally used time-constant and with
the normal time-constant divided by 10. If the difference between those two time-constants is
more than the switch value (default 20%) for one of the channels or the velocity the corrections go
on hold. When everything is normal again, they are released again and used in the normal way.
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3.5 Main menu: F5 Trend-flow window

The Trend-flow window shows the Raw UFC flow percentage as a trend over 10 seconds.
This makes flow variations per channel visible in a graphic.

UFC DATA

Unean [mssl: 15.751 HMode : FZ Normal
chandx1: : Umax [mss1: 15.602

an3[x1 Points average: 4.0
chanz [x1: g Step =zoom[x1 : 5.00
chanl[x1:

: 98843501 Window : TREND—FLOM Batch : NOM

: F2501 Harmings: 0 Printer: OFF

: 03.00.00 Alarms :4 Ltask : MOM nltO“EtE'
: 35374 04625 53611 pUMEY - EEEEE 10:09

HOBMALm ZEROm ECALElow SCALEhigh AUVERAGE ZO0OM CHANHELS ur
F2 F3 F4 F3 F& F7 Fa& F2

Each channel has is own colour.

Function keys do the controls of this window, therefore it is only possible to go back to the Main
window.

F1 : Back to Main window

F2 : To default normal Y scale (0...120%)

F3 : To zero flow Y scale (-0.5 ... +0.5%)

F4 : To change low value Y scale, control by F9 and F10

F5 : To change high value Y scale, control by F9 and F10

F6 : To change points of average (default over 4 measurements), control by F9 and F10

F7 : To change step [%] for UP and DOWN scaling

F8 : To rule out channels, to get a better view over the remaining channels, type
<C1>,<C2>,<C3>,<C4>,<C5> to enable and disable channels

F9 : Up scaling for function F4, F5, F6, F7

F10 : Down scaling for function F4, F5, F6, F7

Note that there is no influence on the normal flow measurements.
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3.6 Main Menu: F6 Profile window

The Profile window shows the profile of the flow that in the measuring section of the flowmeter and is
therefore a good graphical display of the measured profile.
Swirl or bend profiles can be easily detected by this graph.

Average points=

98843901 Window :PROFILE
: F2501 Harnings: 0

02.00.00 Alarns :4 : fltonctet
: 35374 D4625 53611 B NORMAL 10:13

AUVERAGE up DOMH
F2

F1 F2 F3 F4 F5 Fé F7? F& Fi0
F6 : To change points of average (default over 4 measurements), control by F9 and F10
F9 : Up scaling for function F6

F10 : Down scaling for function F6, F7
Note that anything that is done in this window by using function keys causes no interference with the
normal flow measurements.

For example a symmetrical swirl profile would look like this:

side view top view explanation

/j\ pipe wall

i ch 5, Swirl vector in direction measure vector

?: ch4: Swirl vector opposite measure vector

o

ch3: With symmetrical swirl no swirl component in center

V ch2: Swirl vector in direction measure vector

ch1: Swirl vector opposite measure vector

pipe wall —  vector : output (velocity)

1\ \l' vector : swirl (velocity)

\ / vector : measure (velocity)

For this example in relation to normal: ch5 larger, ch1 smaller, ch4 smaller, ch2 larger, and ch3 close
to normal.
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3.7 Main Menu: F7 Batch window

This window is only visible when batch mode is enabled in de initialisation file CLNT0300.dat.
Below is only the window as showed when no batch is running.
For more details on batch mode see chapter BATCH MODE.

BATCH CONTROL WINDOMW

The batch option is configured as follows

Start stop batch permnission : At all flow conditions
Confirmation asked on APL/strings I Yes

API settings during batch : Mo

Current ticket nunber

Current status is no batch active

F1 : Back to main window

F2 : Setup a new batch (API settings and Ticket strings)
F3 : Previous Ticket ReadsPrint

Seriald: 98843901 Hindow : BATCH CONTROL Batch : HOM
Tag #: F2501 Harnings: 2 Printer: READY
Uersion: 03.00.00 Alarns H Ltask : HOM
Data 135374 04625 53611 10:53

SETUP
F1 Fz F3 F4 FS F& F? Fa F2 Fi0

Altoneter
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3.8 Main menu: F9 Controls window

This is the start window for the controls where a description is given of the types of controls possible.

CONTROL HMODE

HMAIN : Back to Main Hindow

API : Controls the settings for Standard VolunesMass bu API standards
EXMTERNH ! Controls the settings for the external flowneter (if connected)
MAMN : Controls the manual override value (tenp, pres, dens, wvisc
DEHEITO: Controls the Densito meter calibration data

TIME i Show 'set time

REE-ERR: Reset the occurred errors (alarns, warnings)

REE-TOT: Reset the resetable totalisers and ocurred errors

Ouit : Stop the measure mode and go to DOE (protected by pincodel

Serial#: 98843901 HWindow : CONTROLS Batch : NOM
Taag #: F2501 Harmings: 1 Printer: READY -
Uersion: 02.00.00 fAlarns :4 Ltask : NOM EEEaneker

Data  : 35374 04625 53611 i 10:55 #
MAIN AFI EXTERM MANUAL DEMSITO TIME RES-ERR RES-TOT ouIT
Fi F2 F3 Fa F5 Fé F7 F8 F9 Fi0
IMPORTANT:

e Using this mode (CONTROLS) is influencing flow measurements or calculations
(except for function F6).

o When Batch mode is enabled it is possible that certain controls are not accessible due to the
batch mode configuration. See chapter 5 BATCH MODE for more details.
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3.8.1 Controls menu: F2 API settings window

In this window the configuration can be made for calculating the standard volume / mass.
The green arrows represent the current settings per option. The red arrow is the option cursor.

STANDARD VOLUMEAMASS CONFIGURATION DATA

Calculation H DISABLED
STANDARD VOLUME-MASS BY API STANDARDS
MASS MEASUREMENT BY PROCES DENSITY

Tenperature standard: 15.000 cec]

Density standard bu: FILL IN MANUALLY
CALCULATED FROM DENSITOMETER DENSITY
ON AD-MODBUS INPUT

Fluid tupe H CRUDE API2540 Table 54C temperature linits
GASOLINE Tenperaturel®*C] Alphaxle-6
TRANS . AREA -18... 150 ag6... 918
JET GROUP -18... 125 918... 954
FUEL OIL -18... 95 954... 1674
FREE FILL current: 843.9

Densitu standard 3 839.90 tka n31

Change node at alwaus
g {Enter? : et paran.value—-change
KO 8
186.370 <Arrow upSdown? : Scrolls/Change value

K1 H 0.48620 <Arrow left/risht?: Increase step wvalue
K2 B 0.00000 £I M P> €£1,2,3> : normal, *API &0, EG
<B> : Save configuration

Zerial#: 101526 Hindow I API-SETTIHGE Batch : HOM
Taga #: Nicht_Def Harnings: 2 Printer: OFF
Uersion: 03.00.09 Alarns ! Ltask : NON
Data 124244 31004 16722 | HORMAL] 10:41

MAIN ENTER LEFT RIGHT INFP1 INFPZ INP3
F1 F2 F4 F3 F& F7 FB F92

Altometer

CALCULATION option is configurable:

1. Disable, no standard volume or mass is calculated
2. Standard volume/mass by API standards

3. Mass measurement by input of Process density.

TEMPERATURE STANDARD:

When the CALCULATION option is 2, the used temperature standard is selectable between 0-30°C or
equivalent in °F. If the temperature standard is changed, the input limits for the density standard per
fluid type also change to default and have to be configured as desired.

DENSITY STANDARD BY:

When the CALCULATION option is 2 then the method to establish the density standard is

configurable:

1. Fill in manually value for the density standard manually in this window. Additional only Process
temperature and pressure must be measured.

2. Calculated from Process density. The density standard is calculated by iteration of the measured
Process density (on frequency or AD input). Additional Process and densitometer temperatures
and pressures must be measured.

3. On AD input. Density standard on an AD input. Additional only Process temperature and pressure
must be measured and the temperature standard must be set according to input density standard.

FLUID TYPE:
When the CALCULATION option is 2 then the used fluid type is configurable. Each fluid type has its
own density standard limits.
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DENSITY STANDARD:
When the CALCULATION option is 2 and the DENSITY STANDARD BY is fill in manually, the density
standard value is selectable within the limits of the chosen FLUID TYPE.

KO0, K1, K2:
When the CALCULATION option is 2 and the FLUID TYPE is Freefill then the correction factors KO,
K1 and K2 can be configured.

API12540 Table 54C temperature limits

The used table is limited by temperatures (such as temperature Process, Densitometer ) used in the
calculation and the calculated Alpha. The Alpha is a function of the installed fluid type (i.e. KO, K1, K2)
and the density at 15° C.

When limitation is reached, APl GROUP MISMATCH alarm is raised.

Description of the controls in this window:
Function keys do the controls of this window, therefore it is only possible to go back to the Main
window. For practical use also normal keys have the same functionality.

F1 : Go back to Main window

F2 (or <ENTER>) : Set a parameter or disable/enable value change

F3 (or <arrow up>) : Scroll up with red cursor. Or if value change is enabled(F2) increase value

F4 (or <arrow down>) : Scroll down with red cursor. Or if value change is enabled (F2), decrease
value

F5 (or <arrow left>)  : If value change is enabled(F2) increase step value of change(F3,F4)

F6 (or <arrow right>) : If value change is enabled(F2) decrease step value of change(F3,F4)

F7 (or <INP1>) : Normal density standard manually input

F8 (or <INP2>) : Density standard manually input as °API 60

F9 (or <INP3>) : Density standard manually input as SG

F10(or <B>) : Save configuration

Note:

Make sure you save the data after the changes are made as desired.
Itis also possible to make the configuration by Modbus communication

Additional information about the used API standards etc can be found in: chapter 4 CALCULATION
OF STANDARD VOLUME AND MASS
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3.8.2 Controls menu: F3 External-flow meter window

The UFP-V has the possibility to act as a Master meter to calibrate an external flow meter.
In this window the K factor for the external flow meter can be configured if the necessary inputs are
connected to the ALTOSONIC-V system.

EXTERHNAL FLOW-METER DATA

enter to change

K factor = @,499?689pu15/1iter

Total pulses: 2458

Total actual: 4.,91924 mn31
Total stand.: 5.04362 tn21
Total nass 3.27836 ttonM1

Flow rate H 1800.94 tn2/hr1
Tenmperature : 0.000 coc1
FPressure H 0.000 [bar]

UCF 2 1.0216

Diff to ASVY : —0.0309 =

New Kfactor : 0.4996144 puls/liter

Change mode at always
{Enter> ! dissenable value change
<Arrow upSdown’ : Scroll / Change value
<Arrow leftsright?! Increase / Decrease value step

: Etart prove (bu reset totals & errors
: Install HMEW Kfactor and start prouve
: Save configuration when changed

98843901 Mindow :EXT-FLOMWMETER Batch : NOM
: F2501 Harnings: 0 Printer: READY

03.00.00 Alarns Ltask @ NOM grinncton
135374 04625 53611 v 11:05

MAIN ENTER ur DOHN LEFT RIGHT PROV
F1 F2 F3 F4 F5 F&6 F7? F& F2 F10

The necessary inputs are:

e The flow signal from the external flow meter must be a pulse input for the UFP-V. An optional
pulse counter on the MP103 card reads in the number of pulses. The K factor (pulse/liter) converts
the counted pulses to the measured Process volumetric total

e Recommend is to use the temperature and pressure at external flow meter conditions for
calculation of the standard volume. If the meter is close enough to the ALTOSONIC-V system the
Process temperature and pressure can be copied to the external temperature and pressure but
note that 1°C difference causes about 0.1% error, and 1 bar difference causes about 0.01% error.

Practice shows that both repeatability and linearity improve when comparing calculated standard

values.

It is possible to compare the Process volumetric total of the external flow meter with the Process

volumetric total of the UFP-V but then the ALTOSONIC-V must also be set as only calculating

Process volume.

Description of the controls in this window:
Function keys do the controls of this window, therefore it is only possible to go back to the Main
window.

F1 : Go back to Main window

F2 (or ENTER) : Disable/enable value change of the K factor manually

F3 (or arrow up) . If value change is enabled (F2) increase value

F4 (or arrow down) . If value change is enabled (F2) decrease value

F5 (or <arrow left>)  : If value change is enabled F2) increase step value of change (F3,F4)
F6 (or <arrow right>) : If value change is enabled (F2) decrease step value of change (F3,F4)
F7 (or <PROV>) : Start proving, reset of totals and errors on both UFP-V and External
F8 (or <NEW>) : Install found NEW K factor and start prove as described in F7

F10 (or < B>) : Save configuration if K factor is manually installed

Note: Starting a prove involves resetting of resetable totalisers and occurred alarms.
It is also possible to start a proving or install a new K factor by Modbus communication.
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3.8.3 Controls menu: F4 Manual override window

In this window a manual override can be made on several input parameters.

HMANUALLY OUERRIDE UALUEES IHPUT

HManually Measured

Tenperature
Tenperature
Tenperature
Tenperature

Body
Proces

Proving

Densitoneter :

.00 o1
00 reca
.00 o1
.00 o1

Default: &

L0 [bar 1
L0 [har1
.00 [bhar1
.00 [karn31
.00 [karm3 1
L0 [est]

FPressure Proces

FPressure Provinag

FPressure Densitoneter @

Ay
=
jololcRoliofololiolc o

Densitoneter
Etandard

Kynematic

Density
Density

jo oo liofo o oo o

Viscosity

HOTE that manual override for a input can onluy be set(k):
1. If input alarns are enabled in the setup

2. If input is used in calculations {except viscosityl)

{Enter’ : Set paran.svalue-chanoe
<Arrow up/down’ : 2crollsChange value
<Arrow leftsright?>:! Increase step value
£2E T¥F : Z3et Manual or HMeasured
{B> ! Bave configuration

Batch : HON
FPrinter: OFF
RSl . MOM Altoneter

REerial#: 98843901
Tag #: F2501
Uersion: 03.00.00

Hindow : MAN OUVERRIDE
Harnings: 1
Alarns

Data 135374 04625 18944 HORMA 15:40 v
MAIN ENTER ur DOMN LEFT RIGHT SET TAVE
F1i F2 F3 F4 F5 F& F7? Fg& F3 FiD

Note that manual override for an input:

e Can only be set if the input alarms are enabled in the initialisation

e Can only be set if the input is used in calculations (except for the viscosity)

e Sets the alarm for the parameter that is in manual override, but the alarm time is counted
separately. See Alarms window

The green arrows represent the current settings per parameter. No arrow means that it is not possible
to set that parameter because of the above restrictions.

e Manually : The override value is set manually, this always causes an alarm condition

e Measured :Value as measured on AD/Modbus/Frequency input

e Default : The default override value on first occurrence of active alarm.

The default override value on first occurrence active can be configured in the initialisation file
CLNTO0300.dat section 9.

Example Temperature Process parameter:

TEMPERATURE PROCESS

9.8 MODE =#1 //Use input:0=disable, 1=AD-input, 2=Modbus
9.9 MODBUS_SERVICE =#0 /[Service input:0=disable, 1=AD-input

9.10 Alarm_out =#1 //disable=0, enable=1 alarm to output

9.11 alarmLow =#0 /[Low alarm below this value [gC]

9.12 alarmHigh =#100 //High alarm above this value [¢C]
9.13 Override =#20 /[Default static override value [¢C] on alarm
9.14 Override_code =#0 //0=disable override value, 1=use default override

/[2=use default batch average as override

The OVERRIDE_CODE (9.14) makes it possible on first occurrence of active alarm to have:
e (0) No override value, measurement value is used for calculations
e (1) Use the default static override value OVERRIDE (9.13) .
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e (2) Use the batch average value of the parameter as calculated up to first occurrence of active
alarm

Description of the controls in this window:
Function keys do the controls of this window, therefore it is only possible to go back to the Main
window.

F1 : Go back to Main window

F2 (or <ENTER>) : Set a parameter or disable/enable value change

F3 (or <arrow up>) : Scroll up with red cursor. Or if value change is enabled (F2) increase value

F4 (or <arrow down>) : Scroll down with red cursor. Or if value change is enabled (F2), decrease
value

F5 (or <arrow left>)  : If value change is enabled (F2) increase step value of change (F3, F4)

F6 (or <arrow right>) : If value change is enabled (F2) decrease step value of change (F3,F4)

F7 (or <SET>) : Set as manual override or measured input

F10 (or <B>) : Save configuration
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| 3.8.4 Controls menu: F5 Density cell window

When a density cell is used to measure the density for Standard Volume calculation then the
hardware configuration must be made in the initialisation files HSET0300.ufp and CLNT0300.dat.

The calibration data for that particular cell can be set in the window below.

SOLARTRON 1

DENSITD METERE calibration data, current neter data:

-1.200000e+03
-3.700000e-01
-1.400000e—03
—4.800000e-04
-5.700000e-01
-1.400000e-05
-1.900000e-06
-1.900000e-02
-2 .800000e—03

{Enter?>

<Arrow upsdown? H
{Arrow leftsright?:
{EXP+> A
{EXP->
<{CELL>
{B>

98843901

1 F2501

03 .00.00

1353374 D4625 53611

ENTER DOMN
F2 3 F4

Hindow : DENE HETERS
Harnings: O
Alarns

LEFT
F3

RIGHT
F&

Description of the controls in this window:

EXP+
F7

: fet paran./svalue-change
: Ecrolls/Change wvalue

Increase step value

: Increase Exponent

: Decrease Exponent

: HEXT DEMEITY CELL DATA
: fave configuration

Batch : MOHN
Printer: READY
Ltask : MDH

11:11

CELL TAVE
F2 F10

NORMAL

Altometer

Function keys do the controls of this window, therefore it is only possible to go back to the Main

window.

F1

F2 (or <ENTER>)
F3 (or <arrow up>)
F4 (or <arrow down>) :

F5 (or <arrow left>)
F6 (or <arrow right>)
F7 (or <EXP+>)
F8 (or <EXP->)
F9 (or <CELL>)

F10(or <B>)

ALTOSONIC V

: Go back to Main window
: Set a parameter or disable/enable value change
: Scroll up with red cursor. Or if value change is enabled (F2) increase value

Scroll down with red cursor. Or if value change is enabled (F2), decrease
value

: If value change is enabled (F2) increase step value of change (F3, F4)
. If value change is enabled (F2) decrease step value of change(F3, F4)
: Increase the exponential value, when value change is enabled (F2)

: Decrease the exponential value, when value change is enabled (F2)

: Scroll the data set, possible to scroll between:

SOLARTRON 1
SOLARTRON 2
SARASOTA 1
SARASOTA 2

: Save configuration
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3.8.5 Controls menu: F6 Time window

The system time can be set in this window.

SHOMW-SET S%STEM TIME

yyyy—nmn—dd hhi:mnniss

System time: Z2001-05-21 11:31:43

Set time: 11:31:43

98843901 Window : TIME-SET : NON
: F2so1 Warnings: O READY

03.00.00 Alarns : MOM grinnctor
135374 04625 53611 y 11:31

DOHN LEFT RIGHT
F2 F3 F4 F5 F&6 F7? F& F2 F10

Note:

o The system time is not the time used for making the totalisers. The time used by the totalisers is
the Process time. This time is calibrated together with the frequency output because the frequency
output uses the same Processor timer in the UFP.

e The Set Time can have a maximum deviation to System Time of + 2 hours in one saving.

e For very large deviation settings it is better to do the setting under DOS by commands TIME and
DATE.

e |tis also possible to set the time through Modbus controls.

Description of the controls in this window:
Function keys do the controls of this window, therefore it is only possible to go back to the Main
window.

F1 : Go back to Main window

F3 : Scroll up in value at the red cursor position value
F4 : Scroll down in value at the read cursor position
F5 : Change cursor position to the left

F6 : Change cursor position to the right

F10 : Save configuration (set the desired time)
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| 3.8.6 Controls menu: F7 Reset Errors window

The manual reset of all alarms and warnings.

REEET ERRORZ

F2 :TD ENABLE REZET

Serial#: 98843901 Window :RESET ERRORS : NON
Tas  #: F2501 HWarnings: O : READY

Uersion: 03.00.00 Alarns : NON Aliancter
Data 35374 04625 53611 11:42

HAIN RESET CONFIRM
F1 F2 F3

Fa F3 Fé& F? F& F2 F10

Reset sequence:
o Enable the reset by function key F2
e Confirm to reset by function key F3

It is also possible to reset by digital input signal or Modbus Boolean.
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3.8.7

Controls menu: F8 Reset Totalisers window

The manual reset of the resetable totalisers and all alarms and warnings.

REEET TOTALIEZERE AND ERRORE

F2 :TO ENMABLE

Window : REEET TOTALS
Harnings: O
Alarns

Serial#: 98843901
Taga #: F2501
Version: 03.00.00

135374 04625 53611

RBEZET CONFIEM
F1 F2 F3 F4 F3 F&

Data

Reset sequence:
o Enable the reset by function key F2
e Confirm to reset by function key F3

Batch : MOM
Printer: READY
Ltask : NOM Altoneter

HORMAL 11:42

F7 F& F3 F10

It is also possible to reset by digital input signal or Modbus Boolean.
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| 3.8.8 Controls menu: F10 Quit measure mode window

Window to terminate the measure mode and go to DOS mode.

TO ETOP HEASURE HODE FREEE F5
TO CONTIHU MEASURE MODE FPREES F1

Quit sequence:
e Confirm to quit function key F5

To proceed use function key F1

IMPORTANT: If the UFP-Program is stopped than there are no more flow measurements/calculations
performed.
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3.9 Main menu: F10 Service window

This is the start window for the Service windows where a description is given of the types of Service
windows there are.

SERVICE MODE

MAIN : Back to Main Hindow

INT : Shows occurred systen interrupts
UFC-E : Shows UFC actual error report
UFC-D ! Shows UFC incoming data by RS485
HOD-E ! Shows MODEUS occurred error report
HMOD-% ! Shows MODEBUS status report

MOD-D : Shows MODBUE data fields

PARA : Shows parameter files

CRC-DATA: Shows CRC-checksums of data files
10 : Shows All AD/DA I0 signals

Zerial#: 98843901 Window : ZERUICE Batch : HOHN

Tag #: F2501 Harnings: 0 Printer: READY a1t T
Version: 03.00.00 Alarms 4 Ltask : NON PeRET
Data 135374 04625 53611 D 3 11:50

UFC-E UFC-D MOD-E HMOD-5 HOD-D FARA CRC-DATA
F2 F4 F3 F& F? Fg& F2 F10

Note that using this mode (SERVICE) is of no influence on flow measurements or calculations

These Service windows are especially practical for debugging errors when an ALTOSONIC V system
is set-up for Modbus and I/O signals (AD/DA).
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| 3.9.1  Service menu: F2 Interrupts window

Under normal circumstances it is not necessary to view this window.

SERVICE WINDOW: Interrupt activity

MASTER ICU.
Irg : 4210 (Timer 0)
Irg : 249 (Keyboard)
Irg : (Slave 8259)
Irg : (COMZ-4)
Irg : (COM1-3)
Irg : (LPT1)
Irg : (Diskette controller)
Irg : (LPT1)

SLAVE ICU, redirected to IRQZ
Irq 8 : (CMD3 clock)
Irg : (Reserved)
Irg : (Reserved)
Irg : (Reserved)
Irg : (Pointing dev.)
Irg H (Math co.pr. exception)
Irg : (Fixed disk)
Irg : (Reserved)

Serial#: 988439201 Hindow : INTERRUPTS Batch
Tag #: F2501 Harnings: 0 Print
Uersion: 03.00.00 Alarns 5

Data 135374 04625 53611 i1:52

HAIN INT UFC-E UFC-D MOD-E MOD-% HOD-D FARA CRC-DATA
F1 F2 F3 Fa F3 F& F7? F& F9

Altometer

The Interrupt window is the lowest level PC activity monitor.

The serviced interrupts are counted per source. Therefore the activity on for example a COM port for
Modbus can easily be monitored for any signals coming in.

The settings for the communication can be found in parameter file COMS0300.dat
Default settings for the COM ports are:

Irg3: COM 4, Modbus for RS422/RS485.

Irg4: COM 3, RS 485 UFC DATA communication.

If the Modbus communication is set up there must be activity on COM 4. If there is no activity then
check the configuration in the COMS0300.dat and check the connections.
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| 3.9.2 Service menu: F3 UFC errors window

Under normal circumstances it is not necessary to view this window.
SERVICE WINDOW: UFC error report

Requests 651 Chan:
parity_error :
Err_message_length

urong startbytes Rx

framing err wart

Chanme lstate

olddata

overrun int 8, newdata

Serial#i: 98843901 Hindow : UFC-ERRBORSE Batch : MNON

Taa #: F2501 Harnings: 0 Printer: READY =
Version: 03.00.00 Alarns :4 Ltask : MOM gttonebes
Data 35374 04625 53611 DUMMY 11:54

UFC—E UFC-D MOD-E MOD-% FARA CRC-DATA
F2 F4 Fo F& F7 Fg F9

All data shown here is also available in more common used windows in perhaps other formats or
sublimated into less variables.

The status is shown as counters per channel.
There is no history in the counters so previous occurred errors will turn to zero.

Communication errors per communication message (=per channel request):
o Parity errors

e Error in message length

o Wrong start bytes

e Framing error UART

Communication status sublimated from communication errors per channel:

e Channel state = 0: no errors (status normally)

e Channel state = 1: error resulting in a single communication failure (COMFA)

e Channel state = 2: comm. failures in succession resulting in a communication alarm (COMMU)

Communication status regarding data skipped or already handled:
e Olddata :Counter for data, already handled(Note: normally toggles between 0 and 1).
e Overrun : Counter for data, skipped because of system time shortage (note: cumulative!).

ALTOSONIC V Operating & Installation Manual page 39 of 85



KROHNE

| 3.9.3 Service menu: F4 UFC data

Under normal circumstances it is not necessary to view this window.
SERVICE WINDOW : UFC data

Chamel Transit Timelms] Flowl:+1 Line DATA
0.000000 0.00 Inactive newdata
0.000000 0.00 Inactive newdata
0.000000 0.00 Inactive newdata
0. 000000 0.00 Inactive newdata
0.000000 0.00 Inactive newdata

Serial#i: 98843901 Hindow : UFC-DATA Batch : MNON

Taa #: F2501 Harnings: 0 Printer: READY =
Version: 03.00.00 Alarns :4 Ltask : MOM gttoneter
Data 35374 04625 53611 DUMMY 11:586

UFC—E UFC-D MOD-E MOD-% HOD—D FARA CRC-DATA
F2 F4 Fo ) 7 Fg F9

All data shown here is also available in more common used windows in perhaps other formats.
This window shows the raw basic flow data from the UFC-V with no history capacity.

Data of all channels:

e Transit time as [ms]

e Flow rate as percentage [-125...+125%)]

e Line status (normally active, on communication failure Inactive)

o Data status (New data, old data (previously handled), old data time out (on communication alarm))
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3.9.4 Service menu: F5 Modbus errors window

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
the occurred Modbus communication errors. The various errors are shown as historical counters per
communication error.

Under normal circumstances it is not necessary to view this window.
SERVICE WINDOW: Error report (slave mode)

Error_invalid CRC/LRC received

Error modbus rx buffer saturated

Error vart error parity-framing-overrun
Error transmitbuffer not empty
Error_unsupported_function
Error_unsupported_data_address
Error_datatype(field)_functiom_mismatch
Error_too_many_datapoints_requested
Error_unpack_data

Error broadcast not allowed

(ool ool ololololool

Serial#: 98843901 Hindow : MOD-ERRORE

Tag 2501 Harnings: 0

Uersion: 03.00.00 Alarms 4

Data 1 35374 04625 53611 in 1 AL 11:57
INT UFC-E UFC-D HOD-E HOD-% PARA CRC-DATA
Fa2 F3 F4a F5 F6 F F& Fa

Altoneter

When every counter is zero but the Modbus communication seems to fail first monitor the Interrupt
window for any activity on the Comport.

All data shown here is also available in more common used windows in perhaps other formats or
sublimated into less variables.
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| 3.9.5 Service menu: F6 Modbus STATUS

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
addressed functions and responses.

Under normal circumstances it is not necessary to view this window.
SERVICE WINDOW: Modbus action report (slave mode)

o
=
=
=
L

(SUCCESFULL)
Complete response received (incl.valid CRC-LCR):
Normal response transmitted :
Exception response transmitted :
Funcol:
Funcoz:
Func03:
Funco4:
Func0s:
Funcob:
Funcos8:
Funci5:
Funcl6:

S ooooooooood

MODBUS_STATUS
MODBUS_LAST_ERROR

Serial#: 98843901 Window : MOD-STATUS Batch : NON
Tag #: F2501 Harnings: 0 Printer: READY -
Uersion: 03.00.00 Alarms @4 Ltask : NON gltoncter

Data 135374 04625 53611 D H 11:59 v
HAIN INT UFC-E UFC-D MOD-E MOD-% HOD-D FARA CRC-DATA
F1 F2 F3 Fa F5 Fé& F? Fg& F2

Function 1 : Read caoll

Function 2 : Read input status

Function 3 : Read multiple holding registers
Function 4 : Read input registers

Function 5 : Write single coil

Function 6 : Write single holding register
Function 8 : Diagnostics

Function 15 : Write multiple coill

Function 16 : Write multiple holding register
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3.9.6 Service menu: F7 Modbus data window

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
the available Modbus data fields in address and value for verifying data on both host side and UFP
side per data register.

Under normal circumstances it is not necessary to view this window.

SERVICE MODE 2: Modbus DATA fields

Back to Main Hindow

Back to Eervice node 1

Zhows MODBUE data fields, BOOLEAME(r w), INTEGERE{r), LONGE{r)
Fhows MODBUE data fields, FLOATE{(r2} 1..138

Fhows MODBUE data fields, FLOATE(r) 139..200

fhows MODBUE data fields, DOUBLES(rX»

Zhows MODBUE data fields, FLOATE(r w}

Zerial#: 98843901 Hindow : MOD-DATA Batch

Taa #: F2501 Harnings: 0 Printer:
UVersion: 03.00.00 Alarns 14 Ltask
Data 1 35374 04623 53611 I Y

SERUL MOD-D1 HMOD-D2 HMOD-D3 HMOD-D4 MOD-DS
F2 F3 Fa F5 F& F?

Altoneter
12:00 v
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Service menu 2: F3 Modbus datal window

KROHNE

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
the available Modbus data fields in address and value for verifying data on both host side and UFP

side per data register.
Under normal circumstances it is not necessary to view this window

BOOLEAN(01000):1. .128

0000000000110000 0011000000000000
1111001010011000 1000000000000000

BOOLEAN(0Z000):1. .320

0000000000000000 0000OOOOOOOOOO00
0000000000000000 0000OOOOOOOOOO00
0000000000000000 0000OOOOOOOOOO00
0000000000000000 G000OHOOO0O0100
0000000000000000 G000OGOOO0OGOO00

INTEGER(03000):1. .40

01=026241 02=014921 03=000000 04=000000 05=013Z281
08=017304 09=009653 10=010475 11=010923 12=010601
15=014921 16=014921 17=014921 18§-014921 19=000000
23=000000 Z4=000000 Z5=000000 Z6=000000
30=000000 31=000000 32=000004 33=-000001

36=000021 3I7=000005 38=-00Z001 39=000000 40=000000
LONGINT(05000):1. .33

01=0000052474
06=0000034858
11=00000536416
16=0000030000
£1=0000052554
Z6=0000004930
31=-0000003274

98843901

: F2501

03.00.00

139374 04627 33611

MAIN SERUL
F1 F2

HOD-D1
F3

02=00000Z6260
07=0000017435
1Z=0000000000
17=0000000000
ZZ2=0000053691
Z7=-0000000000
32=0000003Z74

HOD-D2
Fa

Hindow
Harnings: 0
Alarns 4

HOD-D3
FS

03=0000014921
08=0000000001
13=0000034870
1§=0000000000
£3=00000348939
Z26=0000005037
33=0000000000

: MOD-DATAL

MOD-D4  MOD-
F& F

(£
7

3.9.6.2 Service menu 2: F4 Modbus data2 window

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
the available Modbus data fields in address and value for verifying data on both host side and UFP
side per data register.

Under normal circumstances it is not necessary to view this window

Float (07000) :

07=1843.932
13=0346.875
19=00.00000
25=00.00000
31=00.99979
37=00.00000
43=0375.785
49=04.23451
55=00.60586
61=00.16498
67=0500.000
73=01.00000
79=00.00000
85=0650.000
91=01.00000
97=1801.575
103=00.00000
109=0108.272
115=00 . 00000
121=00 .00000
127=00 .00000
133=00 .00000
Serial#: 98843
Tag  #:F2501

Version: 02.00
135374

ZERU1
F2

Data

1..138
02=1492.100
08=1198.556
14=1492.100
Z0=6898.680
Z6=00.00000
J2=0650,000
38=00 00000
44=00, 00000
50=02.82735
56=00.36059
bZ=00.15887
68=1500.000
74=01.00000
80=00.00000
86=00.00000
92=01.00000
98=0664.072
104=00 . 00000
110=00.00000
116=00.00000
122=00.00000
128=00.00000
134=00.00000

901

.00
04625 53611

HOD-D1
F3

ALTOSONIC V

HOD-D2
Fa

03=00.00000
09=0357.562
15=1492.100

33=00 00000
39=0374.423
45=00 . 00000
07195
.38102
12267
.0Z165
.0Z165
00000
.02165
.02165
99=1800.944
105=00. 00000
111=00. 00000
117=0108 .307
123=00. 00000
129=00. 00000
135=0500.000
Hindow
Harnings: 0
Alarms : 4

MOD-D3
F

: MOD—DAT A2

04=00.00000
10=0404 .400
16=1492 .100
22=036Z .847
28=01.00000
34=00 . 00000
40=0400 , 062
46=00 , 00000
.72901
AZZE2E
. 16540
. 00000
. 00000
. 00000
00000
00000
100=00 . 49977
106=00 . 00000
112=0108.272
118=00.00000
124=00.00000
130=00.00000
136=0650. 000

05=0664.072
11=-0428 .867
17=1492 .100
23=01.65299
29=00.00000
35=00. 00000
41=0424 . 128
47=00. 00000
.11609
LPHP2Y
29700
0000
.0OO0O
. 00000
. 00000
00000
101=00 . 49968
107=00 . 00000
113=0108.272
119=00.00000
125=00.00000
131=00.00000
137=00.00000

Batch : NON

Printer: READY
Ltask HOH

MOD-D4 MOD-D5
F F7

0000000000000000 OO00010001000000
0000000000000000 OOOOOOOGOOOOOOOO

0000000000000000 0OOOOVOOOOOOOO0O
0000000000000000 0OOOO0OGOOOOOO0O
0000000000000000 0OOOO0OGOOOOOO0O
0000000000000000 VOOODOOHBODOODOOO
0000H00000000000 OOOOOOOHOOOOO000

06=000000 07=026809
13=00971Z 14=014921
20=000001 Z21=000000
27=000000 Z8=000000
34=000004 3I5=000012

04=0000053610 05=0000026829
09=0000052491 10=0000000000
14=0000000000 15=0098843901
19=0000000000 20=0000000000
Z4=0000010505 Z5=0000004930
Z9=-0000005037 J0=-0000000000

Altoneter
12:04 v

F2 F10

06=00 . 00000
12=0394.000
18=1492 . 100
24=01.50122
30=00. 00000
36=00, 00000
42=0400 594
48=00, 00000
54=01.38849
b0=00 24675
b6=00. 16585
TZ2=01.00000
78=00.00000
84=0500.000
90=01.00000
96=0664.072
102=-00.0172
108=00 . 00000
114=00 . 00000
120=00 . 00000
126=00 . 00000
132=00 . 00000
138=01.02165

Altoneter
12:07
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3.9.6.3 Service menu 2: F5 Modbus data3 window

KROHNE

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
the available Modbus data fields in address and value for verifying data on both host side and UFP

side per data register.
Under normal circumstances it is not necessary to view this window

Float (07000):139..200

139=01.00000 140=01.00000 141=01.00000 142=01.00000 143=01.00000 144=01.01398
145=01.00000 146=15.00000 147-0664.072 148=1797.186 149-0428.959 150=0718.652
151=00.90703 152=00.49966 153=-00.0211 154-=-45.31666 155=8827.000 156=00.00000
157=0159.010 158=00.00000 159=00.00000 160=0995.001 161=00.00000 16Z2=00.00000
163=0998.071 164-0645.682 165=00.00000 166=00.00000 167-=00.00000 168-0998.071
169=00.00000 170=00.00000 171=00.00000 17Z=00.00000 173=00.00000 174=00.00000
175=00.00000 176=00.00000 177=00.00000 175=00.00000 179=00.00000 150=00.00000
181=00.00000 182=00.00000 1§3=00.00000 184-00.00000 185=00.00000 186=00.00000
187=00.00000 185=00.00000 1§9=00.00000 190=00.00000 191=00.00000 192=00.00000
193=00.00000 194=00.00000 195=00.00000 196=00.00000 197=00.00000 198=00.A0000
199=00. 00000 200=00.00000

Serial#: 98843901 Hindow : MOD-DATA3 : NOH
Tag #: F2501 Harnings: O READY
Version: 03.00.00 Alarns @ 4 : HOH
Data 135374 04625 53611 B NORMAL] 12:09

HMAIN SERU1 HMOD-D1 HMOD-D2 HMOD-D3 HMOD-D4 HMOD-DS
F1 F2 F3 F4 F5 Fé F?

Altoneter

3.9.6.4 Service menu 2: F6 Modbus data4 window

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
the available Modbus data fields in address and value for verifying data on both host side and UFP

side per data register.
Under normal circumstances it is not necessary to view this window

DOUBLE (06000) :1. .33

01=134508 .4 02=1779.10Z 03=1492.100 04=136204.5 05=1801.535 06=114398.Z
07=1570.565 0§=00.00000 09=134544.1 10=00.00000 11-136240.7 1Z=00.00000
13=114443.8 14=00.00000 15=049537.8 16=05016Z2.4 17-042131.4 18=0Z293.004
19=029Z.898 Z0=00.00000 21=0296.591 22=0296.591 23=00.00000 Z4=0249.107
25=0249.122 26=00.00000 Z7=00.00000 Z8=00.00000 29=00.00000 30=00.00000
31=00.00000 3Z=00.00000 33=00.00000

Serial#: 101526 i : MOD-DATA4 Batch : NON
Tag #: Nicht_Def i Printer: CHECK

Uersion: 03.00.09 : Ltask : NON EDECh=ter
Data  : 24244 23088 16722 pumny  : EEEEEE 11:58

MAIN ZERU1 MOD-D1 HOD-DZ2 HMOD-D3 HOD-D4 HMOD-DS
F1 F2 F3 F4 F3 F& F?

F8 F9 Fi10
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3.9.6.5 Service menu 2: F7 Modbus data5 window

When setting up the UFP-V Modbus driver for communication this window is very useful for showing
the available Modbus data fields in address and value for verifying data on both host side and UFP
side per data register.

Under normal circumstances it is not necessary to view this window

Float(07500):1..105

01=00.00000 0Z=01.00000 03=00.00000 04=00.00000 05=0650.000 O06=0700.000
07=0780.000 08=05800.000 09=0900.000 10=0750.000 11=00.00000 1Z=00.00000
13=00.00000 14=15.00000 15=00.00000 16=00.00000 17=00.00000 1B=00, 00000
19=00.00000 Z0=00.00000 Z1=00.00000 Z2=00.49977 23=00.00000 Z4=00.00000
Z5=00.00000 26=00.00000 Z7-00.00000 Z8§-00.00000 Z9-00.00000 30=00.00000
31=00.00000 3Z2=-1Z00.00 33=-00.3700 34=-00.0014 35=-00.0005 36=-00.5700
37=-00.0000 38=-00.0000 39=-00.0190 40=-00.00Z28 41=00.00000 4Z=-1200.00
43=-00.3700 44=-00.0014 45=-00.0005 46=-00.5700 47=-00.0000 45=-00,0000
49=-00.0190 50=-00.0028 51=00.00000 52=01.10000 53=1400.000 54=1800.000
55=-00.2900 56=-00.0750 57=Z0.00000 58-01.01325 59=00.00000 6O0=01.10000
61=1400.000 HZ=1500.000 H3=-00.2900 64=-00.0750 65=20.00000 66=01.01325
67=00.00000 HE=00.00000 6I=00.00000 7Y0=00.00000 71=00.00000 VZ=00.00000
73=00.00000 74=00,00000 ?5=-0099993 76=00.00000 77=00.00000 75=00.00000
79=00.00000 BO=00.00000 B1=00.00000 §52=00.00000 §3=00.00000 B4=00.00000
§5=00.00000 B6=00.00000 B7-00.00000 B58§-00.00000 §9-00.00000 90=00.00000
91=00.00000 9Z=00.00000 93-00.00000 94-00.00000 I5=00.00000 96=00.00000
97=00.00000 95=00.00000 99=00.00000 100=00.00000 101=00.00000 10Z2=00.00000
103=00.00000 104=00.00000 105=00,00000

98843901 HWindow : MOD-DATAS Batch : NON
: F2501 Harnings: 0 Printer: READY
03,.00.00 Alarns [ 4 Ltask : HOHN
135374 04625 53611 B HORMAL] 12:56

MAIHN SERV1 HMOD-D1 HMOD-D2
F1 Fz F3 F4

Altoneter

HMOD-D3 HOD-D4 HOD-DS
F3 F& F?

F8 F2 Fio
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3.9.7 Service menu: F8 Parameter window

It is possible to view the Initialisation files on line while measuring.
For safety not the actual files are viewed but the backup file, so parameter files themselves are safe.

UTEW CONTENTS OF FILE BY TYPING FILENUMBER (2 digits):
flowd300.ufs
reyn0300.ufs
swrlo3do0.ufs
crc_date . ufs
h=et0300.ufp
adca0300.ufp
npca0300.ufp
defad.ufp
defmp.ufp
crc_date.ufp
coms0300 .dat

=yst0300.dat
cInt0300.dat
tick0300.dat
crc_date.dat

Serial#: 98843901 Window :PARA-FILES Batch : NON
Taa #: F2501 Harnings: 0 Printer: READY

Version: 03.00.00 Alarns :4 Ltask M Bl Ennete
Data ;35374 04625 53611 DUMMY : B 13:18

INT UFC-E UFC-D MOD-E MOD-% HOD—D PARA CRC-DATA
F2 F3 F4 F5 F& F7 F& F3

F10

Type the two numerical digits that are in front of the filename and the content of the file can be viewed.
Page down is activated by SPACE key.

It is save to use the function keys at any time during viewing the file to switch to other windows.
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| 3.9.8 Service menu: F9 CRC-data window

As an extra service the CRC-checksums per file can be viewed, so in case of a change in a
initialisation file it can be seen in this window which file has changed.

FILE TYPE: CRC-CHECESUM

flowd300 .ufs: 30235
reyn0300 .ufs: 36364
surlo3oo . ufs: 00348
crc_date.ufs: 43446
crc_norn.ufs: 35374 Last update : Apr 10 16:35:01 2001

hset0300 . ufp: 16632
adca0300 .ufp: 33653
mpcad300 .ufp: 37005
defad.ufp: 648738
defmp.ufp: 54123
crc_date.ufp: 47028

crc_norm.ufp: 04625 Last update : May 18 17:00:58 2001

cons0300 .dat: 52363
systo300.dat: 34951
clnt0300.dat: 06246
tick0300.dat: 03799
crc_date.dat: 54120
writ0300.dat: 30622
crc_norn.dat: 53611 Last update : May 18 17:00:03 2001

Serial#: 98843901 Window :CRC-DATA Batch : NON
Tag #: F2501 Harnings: 0 Printer: READY

Version: 03.00.00 Alarns 9 Ltask @ NOM ghinnctor
Data :35374 04625 53611 B NORMAL] 13:24

INT UFC-E UFC-D MOD-E MOD-3 HOD-D FPARA CRC-DATA 10
F2 F3 F4 F5 F& F7? F& F2 F10

Note that the CRC_NORM file CRC checksums are also at the bottom of the Status window
This file holds the CRC checksums of the other files in the data set.

So when anything changes in a file in the data set this also changes the CRC_NORM CRC-
checksum.
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| 3.9.9 Service menu: F10 10 window

All secondary inputs and all outputs other then Modbus can be seen in this window

Under normal circumstances it is not necessary to view this window.

INPUT nD CARD INFUT MODBUS INFUT FREQUENCY OUTPUT ADCARD
[mA] Read newlsl ch newls]l func DO funct

Thody . GanR | e T 0] Warn. bfm
Tproc . 0] filarm bfm
Tprou Warn. sysrun
Tdens Alarm sysrun
Pproc Warn. sysset
Pprov Oor AD Body
Pdens Oor D15
Ddens Hold corr
Dstan Reserued
Visco Oor AD temp
AGC1 Oor AD pres
AGCZ Oor AD dens
AGC3 Bfm oor
AGCH : Bfm path
AGCS .000 Bfm dev c
Bfm com

[l cNololclololiclololollclolcl

INPUT OUTPUT MP103 OUTPUT ADCARD
Reset Totals 0.0000 [mAlQu 0.0000 [V1Dens
Reset Alarms 0.00 [Hz1Qu 0.0000 [VIVisc Dir —flou
Alarm bfm

INFUT MP103 Warn. bfm

46466 Counts Ext Dir +flow

=
]

funct MP103

Eerial#: 98843901 Hindow : ID-paran Batch @ NON
Taa #: F2501 Harnings: O Printer: BREADY
Uersion: 03.00.00 Alarns :4 Ltask ! NOM ElEnnetes
Data 135374 04625 53611 D Bl MO ] 13:28
UFC—E UFC- HMOD-E MOD-5  MOD-D PARA CRC-DATA
F3 F4 F3 F& F7 F8 F92

Input secondary signals

The signals for temperatures pressures densities and viscosity can be input by AD Card, Modbus or
Frequency Input.

The configuration of these signals is in the CLNT0300.dat file.

When setting up analog and digital I/O signals this window shows the signals for the AD card and
MP103 card of the UFP-V. Per card functions can be enabled / disabled card through off-line software
settings.

AD card configuration : see chapters DATA ACQUISITION and OUTPUT
MP103 card configuration : see chapters DATA ACQUISITION and OUTPUT
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4 CALCULATION OF STANDARD VOLUME AND MASS

The principle of the UFP-V is measuring the volumetric Process flow rate. Integrating this value in time

results in the volumetric Process total.

Often measured quantities are compared. Because of temperature and pressure dependency of the

volumetric Process it can be preferable to convert to more standard conditions:

e Volumetric standard (1.01325 bar and for example 15°C).
e Mass

4.1 Volumetric standard

The correction of the volumetric Process to volumetric standard is done according to API/ASTM-IP

standards.
The volume correction factor VCF can be divided into:

e Correction for the temperature dependency, using API 11.1 standard 2540 equation and

constants, resulting in a correction factor Cy

e Correction for the pressure dependency, using API 11.2.1M equation and constants, resulting in a

correction factor Cy,.

VCF=C,-C il
VOZS tan d = VOlproces ' VCF
VCF : Volume correction factor
Cy : Temperature correction factor
Cu : Pressure correction factor
VOlgtang : Volumetric standard [m3]
Volprocess : Volumetric Process [m3]

Also available after calculation is the density at Process conditions. This means that mass is also

calculated.

4.1.1 Calculation of correction temperature dependency C;,

The correction for the temperature dependency to the 15°C reference base:

C, = EXPl-a, -(T,

roces

Cy : Temperature correction factor
ar : Thermal expansion coefficient [1/°C]
Trrocess : 1€mperature Process [°C]

—15)-(1+ 0.8, -(T, 0 —15)]

In this, the equation is independent of the group or substance. It can be used with any valid method of
obtaining the thermal expansion coefficient for a given fluid, as long as a statistically significant
number of points is obtained. A minimum of ten such points is recommend. In addition, the values of

the constants Ky, Ky and K are given for each major group.

These constants relate the thermal expansion coefficient to base density by :

K K
a, =—%5+—+K,
Pis P15
or : Thermal expansion coefficient [1/°C]
P15 : Density at reference 15 °C [kg/m’]

Ko, K1, Kz: Constants, depending on the type of the product
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The API table for the 15°C reference base as installed in the UFP-V is:

KROHNE

Type of product Low limit pqs High limit p4s Ko K4 K>
[kg/m3] [kg/m3]

Crude 610.5 1075.0 613.9723 0 0

Gasoline 653.0 770.0 346.4228 0.4388 0
Trans.area 770.5 787.5 2680.3206 0 -0.00336312
Jet group 788.0 838.5 594.5418 0 0

Fuel oil 839.0 1075.0 186.9696 0.4862 0

Free fill in 500.0 2000.0 0 0 0

Practical rule: The correction per °C is approximately 0.05% - 0.15% depending on conditions and

type of product.

Standard temperature different from 15°C:

The method is based on a reference standard of 15°C. For example if the Process temperature is

65°C.

Crz = CtlﬁS%lS

If the required standard temperature is different from 15°C the correction for the difference is

introduced. For example if the standard temperature is 20°C,

C _ Ctl65»15
7

Ctl 2015

Note: If the standard temperature is different from 15°C the density limits per product type also
change. The UFP-V calculates the limitations for the installed standard temperature. A density can not
be filled in beyond limitations. The Free Fill product type is for uncommon products, KO, K1 K2 are

adjustable.

4.1.2 Calculation of correction pressure dependency C,

The basic mathematical model, used to develop this standard, relates the compressibility factor
exponentially to temperature and the square of the molecular volume. That is:

F = EXP[-1.62080+0.00021592-T

0.87096

0.0042092-T

proces

proces

F : Compressibility factor, [1/kPa]

Trrocess : 1€mperature
P15 : Density at 15

Process [°C]
°C [kg/m’]

7 s
pis 10

,0152 107

The compressibility factor F is used in the normal manner of volume correction to make the correction

for the pressure effect:

Coi

: Pressure correction factor

F : Compressibility factor
Perocess : Pressure Process [bar]
Practical rule: The correction per bar is approximately 0.005% - 0.015% depending on conditions and

product.

ALTOSONIC V

C,= 1

PO F.Pp 107!

proces
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4.1.3 Operating with the standard density

Products with a known constant homogeneous standard density do not need to be monitored by a
densito meter.

Input of the standard density can be

e Manually in the running UFP-Program

e Through Modbus

e Analog input

It is named standard density and not density 15 because of the possibility to have a standard
temperature different from 15°C.

The density at 15°C is calculated through iteration by the input of the standard density in a maximum
of 40 steps or a remainder REM less then 10™:

Diagram for calculation VCF from standard density input:

P15, Product type

A 4

Calculation Process:

Pstandard —®|  Calculate iterative:

T —» Cli(standard - 15) T Process —p| PProcess
DenSitystandard —> Density p1s P Process > Cé(ProceSS— 15)
Product type —P pl Process
C tl (Process - -15)
C pl Process
p1s
Calculation standard: [« Product type
C tl(standard - 15) l——
VCF T standard

Input for calculating density at 15°C:

e Tstandard °C] Temperature standard
* Pswngad  :[kg/m’] Density standard

e Product type

[ ]

Start value for density at 15°C is the mean value of the high and low limits of the required product
type.

In @ maximum of 40 loops:

Calculate the thermal expansion coefficient o with the new found density 15
- Calculate the Cy factor (Cy standard -->15))

- Calculate the new reference density at 15°C by:

p s tandard

Pis =

Ctl(s tan dard—15)

- Calculate the difference between the new found density 15 and the last found density 15. If
the difference is smaller then 0.001% then the new found density 15 is correct, otherwise
use the new found density 15 as new input.

- If the density 15 after 40 loops is not found then an alarm is shown on screen and through
Modbus communication.

So now the density at 15°C is found.

If an external flow meter is connected and in function, the comparison is normally done by standard

volume or mass. Therefore the temperature and pressure at external flow meter conditions is
measured and treated like the UFS Process conditions to calculate the standard volume/mass.
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4.1.4 Operating with the measured density

For less homogenous products like Crudes it is more practical to measure the density.

The density at 15°C is calculated through iteration by the input of the measured density in a maximum
of 40 steps or a remainder REM less then 10°.

Diagram for calculation VCF from measured density input:

P15, Product type

T —» »| Calculation Process:
=) dens T dens Calculate iterative: T
dens P g —» densit Process —p» PProcess
PDensitometer —» (15°C,1 o¥3pz1§ bar) P Process || Process->15
L C pl Process
Product type,... —»|
Product type
C tl Process-->15
C pl Process
P15
Calculation standard: [« Product type
C tl standard-->15 <_
VCF T standard

Input for calculating density at 15°C:

*  Taens [°C]  Temperature densito meter

®  Paens :[bar] Pressure densito meter

® D dens :[kg/m3]Density densito meter (measured density)

e Product type

e Start value for density at 15°C is the mean value of the high and low limits of the required product

type.

In a maximum of 40 loops:
- Calculate the thermal expansion coefficient ot with the new found density15
- Calculate the Cy factor (Cy tdens -->15))
- Calculate the Cp, factor.(Cy pgens)
- Calculate the new density at 15°C by:

10 dens

Pis = C

C

tldens pldens

- Calculate the difference between the new found density15 and the last found density15. If
the difference is smaller then 0.001% then the new found density15 is correct, otherwise use
the new found density15 as new input.

- If the density15 after 40 loops is not found then an alarm is shown on screen and through
Modbus communication.

So the density at 15°C is found.

Practically the conditions (T, P) for the densito meter can differ from the conditions of the measured
flow rate in the UFS-V.

Therefore, the VCF that is eventually used, is calculated using the found density at 15°C as its base
and the conditions of the measured flow rate as its goal.

If an external flow meter is connected and in function, the comparison is normally done by standard
volume or mass. Therefore the temperature and pressure at external flow meter conditions are
measured and treated like the UFS Process conditions to calculate the standard volume/mass.
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4.2 Mass calculation

For mass calculation without using API standard volume calculations for the Process density it is of
great importance that its measurement conditions are approximately similar to the measurement
conditions of the flow rate in the UFS.

b, =0,-p
dm : Mass flow rate [kg/hr], the unit used in UFP is [ton/hr], 1 [ton] is 1000 [kg]
dv : Volume flow rate at Process conditions
p : Density at Process conditions [kg/ms]

Any deviation in measured density as function of the measurement conditions is directly proportional
in the calculation of the mass flow rate.

For example: Crude oil with flow measurement at 25 °C and density measurement at 24°C.
Density 25°C: 845.00 kg/m3
Density 24°C: 845.71 kg/m3

This gives a deviation in mass flow rate of:

§f§!l£:f%f§.100::(10896
845

So variations of the measurement conditions for densitometer position to flow rate position will effect
linearity and repeatability of the mass measurement.

When this problem occurs it is better to use the API standard volume calculation for its mass
calculation. Its a little more complicated but then there is a correction for the measurement conditions.

4.3 Solartron meter density is calculated as follows:

Density calibration at 20 °C, 1 barA.
Density temperature and pressure corrected:

D=KO0+Kl1-T+K2-T?
D, = D(1+ K18(¢ - 20)) + K19(t — 20)

D, =D,(1+K20(p - 1))+ K21(P-1)
Where K20 and K21 are:
K20=K204+K20B(p—1)

K21=K214+K21B(p-1)

D : Density, uncorrected [kg/m’]

Dt : Density, temperature corrected [kg/m3]
Dp : Density, pressure corrected [kg/m”]

T : Periodic time [ps]

t : Temperature [°C]

p : Pressure [barA]

KO, K1, K2 : Calibration factors, Density calibration at 20 °C, 1 barA.

K18, K19 : Calibration factors, Density calibration at 20 °C, 1 barA.

K20A,K20B: Calibration factors, Density calibration at 20 °C, 1 barA.

K21A,K21B: Calibration factors, Density calibration at 20 °C, 1 barA.

The calibration factors can be altered on-line while the system is operating, by keyboard (CONTROLS F9, DENSITO F5)
or by Modbus control.
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4.4 Sarasota meter density is calculated as follows:

TO' :TO +Nt(t_tcal)+Np(p_pcal)

T-T T-T
P :Do .7'0.(2_,_]{.7'0)
T 0 T, 0
Pm : Calculated measured mass density of fluid [kg/ms]
T : Measured periodic time [us]
To : Corrected value of Ty [us]
To : Calibration factor, reference periodic time [ps] of spool at 15°C and zero density
t : Absolute temperature [K]
teal : Calibration factor, calibration temperature used in density calculations [15°C]
p : Absolute pressure [bar]
Peal : Calibration factor, calibration pressure used in density calculations [1.01325 bar]
Ni : Callibration factor, temperature coefficient of spool [us/K]
Np : Calibration factor, pressure coefficient of density transducer [us/bar]
Do : Calibration factor, calibration constant of spool [kg/m’]
K : Calibration factor, spool calibration constant [ ]

The calibration factors can be altered on-line while the system is operating, by keyboard (CONTROLS F9, DENSITO F5)
or by Modbus control.
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5 BATCH MODE

In batch mode the UFP-Program generates batch tickets by manual demand, Modbus controlled
demand or time controlled demand.
These batch tickets are printed by a serial printer, according to DIN66258 standard.

5.1

The hardware set-up concerning Baud rate, stop bits etc. of the serial printer port is defined in an
initialisation file used for all communication settings: COMS0300.DAT
Under section 2:

Hardware set-up

2<PRINTER COMMUNICATION SETUP>

2.1 PRINTER_COMPORT =#1 n,2,3,4

2.2 PRINTER_WORD_LENGTH =#8 /[T or8

2.3 PRINTER_PARITY =#2 /l0=disabled,1=0dd,2=even

2.4 PRINTER_STOP_BITS =#1 /Mor2

2.5 PRINTER_BAUDRATE =#9600 //38400, 19200, 9600, 4800, 2400, 1800

/11200, 600, 300, 200, 150, 134.5, 110, 75
//0=pos,1=neg

//0=pos,1=neg

/[Timeout[ms] on acknowledges etc.
/[Timeout[ s] for print management switch

2.6 PRINTER_DTR_POLARITY =#1

2.7 PRINTER_RTS_POLARITY =#1

2.8 PRINTER_TIMEOUT =#5000
2.9 PRINTER_TIMEOUT_MANAGE =#10

These settings must also be done at the printer side.

5.2 Layout of the ticket

The layout of the ticket is fixed in a file named TICK0300.DAT (see next page)

This file can be configured as required.

The file is protected by a CRC-checksum as all initialisation files are.

The CRC-checksums from the 3 data sets used (UFS, UFP and DAT ) are printed on the ticket for
additional security. Any change in the ticket layout is identified by a change in CRC-checksum.
The layout of the ticket consists of free to fill in text and data.

The data is framed as follows:

~ 1o0r3 1to 999 LorR @
Frame 1=batch start value Parameter Optional alignment Frame
Start 2=batch stop value Mapping Left or right End
character 3=special character input address Defaultis R Character

If the data needs to be printed in a specific format (by default the values a

re printed in format %10.3)

~ 1or2 1 to 999 LorR % 1t0 15 . 0 to (Width-1) (@]
Frame 1=start value | Parameter Optional Indicator | Width, number | Period as | Number of Frame
Start 2=stop value Mapping alignment For specific | of characters to | decimal | characters in End
character address Left or right format print point decimal Character
Default is R
ALTOSONIC V Operating & Installation Manual page 56 of 85




Example of ticket layout in file TICK0300.dat:
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IDENTIFICATION
Ticket number
Start time
Stop time
Serial number
Software version
Tag number ID
Batch ID
Batch name

TOTALISERS
Start Cum.

Stop Cum.
Batch

Process
Densito meter
Standard

Calculation Method

Density standard by
Api group fluid type

ALARMS
Temperature Body

Pressure Process

Density  Process
Density  Standard

Realtime Profile out

~3027@~3087@~3049@
~3027@~3087@~3048@

Temperature standard [°C]

API correction factor KO
API correction factor K1
API correction factor K2

Temperature Process
Temperature Densitometer

Pressure Densitometer

: ~1001L@
:~1101L@
- ~2101L@
- ~1201L@
1 ~1202L@
- ~1203L@
- ~1204L@
- ~1205L@

Process[m3]
~1401R%10.2@
:~2401R%10.2@
:~2301R%10.2@

BATCH FLOW WEIGHTED AVERAGES

Temperature[°C]
1 ~2502R%8.2@
1 ~2504R%8.2@
1 ~2519R%8.2@

KROHNE Altometer

Standard[m3]

~1404R%10.2@
~2404R%10.2@
~2304R%10.2@

Pressure[bar]
~2505R%8.2@
~2507R%8.2@

- ~2701L@

1 ~2702L%5.2@

- ~2703L@
. ~2704L@

Measured[s]
1 ~2606R%10.1@
1 ~2607R%10.1@
1 ~2609R%10.1@
1 ~2610R%10.1@
1 ~2612R%10.1@
1 ~2613R%10.1@
1 ~2614R%10.1@

General Flow 1-4 channels down
General Flow all channels down
Calculation API group mismatch
System runtime alarms occurred

of range

1 ~2705L%11.4@
1 ~2706L%11.4@
1 ~2707L%11.8@

Override[s]

. ~2601R%10.1@
. ~2602R%10.1@
- ~2603R%10.1@
: ~2604R%10.1@
: ~2605R%10.1@

Mass[tonM]
~1407R%10.2@
~2407R%10.2@
~2307R%10.2@

Density [kg/m3]
~2520R%9.3@
~2508R%9.3@
~2509R%9.3@

CONFIGURATION ON STANDARD VOLUME CALCULATION

~2616R%10.1@
~2617R%10.1@
~2619R%10.1@
~2620R%10.1@
~2622R%10.1@
~2623R%10.1@
~2624R%10.1@

For the specific parameter mapping addresses see next paragraph.
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5.3.1 Ticket number

1 Non resetable sequence number for the batch
2 ... 99 reserved

5.3.2 Times

101 Time and date of start and stop
102 ... 199 reserved

5.3.3 Operate names (optional at batch set-up)

201 Serial number (internal)

202 Software version (internal)

203 Tag number ID (internal)

204 Batch ID (fill in optional)

205 Batch name/source (fill in optional)

206 Batch reference number (only accessible by Modbus input)
207 ... 299 reserved

5.3.4 Resetable Totalisers (at start and stop time)

301 Resetable Actual Totaliser

302 Resetable Actual forward Totaliser

303 Resetable Actual reverse Totaliser

304 Resetable Standard Totaliser

305 Resetable Standard forward Totaliser

306 Resetable Standard reverse Totaliser

307 Resetable Mass Totaliser

308 Resetable Mass forward Totaliser

309 Resetable Mass reverse Totaliser

310 Resetable External Flow meter Standard Totaliser

311 Resetable External Flow meter Standard Forward Totaliser
312 Resetable External Flow meter Standard Reverse Totaliser
313.. 399 reserved

5.3.5 Non Resetable Totalisers (at start and stop time)

401 Non resetable Actual Totaliser

402 Non resetable Actual Forward Totaliser
403 Non resetable Actual Reverse Totaliser
404 Non resetable Standard Totaliser

405 Non resetable Standard Forward Total

406 Non resetable Standard Reverse Total

407 Non resetable Mass Totaliser

408 Non resetable Mass Forward Totaliser

409 Non resetable Mass Reverse Totaliser

410..499 reserved

5.3.6 Batch Flow weighted averages

501 Batch 1 average temperature body

502 Batch 1 average temperature Process

503 Batch 1 average temperature proving external flow meter
504 Batch 1 average temperature densito meter

505 Batch 1 average pressure Process

506 Batch 1 average pressure proving external flow meter
507 Batch 1 average pressure densito meter

508 Batch 1 average density densito meter

509 Batch 1 average density standard

510 Batch 1 average External Viscosity dynamic

511 Batch 1 average Ctl (15°C to Process)

512 Batch 1 average Cpl (0 Bar to Process)

513 Batch 1 average Ctl (15°C to standard )

514 Batch 1 average Cpl (0 Bar to standard, always 1)
515 Batch 1 average Ctl (15°C to densito meter )

516 Batch 1 average Cpl (0 Bar to densito meter)

ALTOSONIC V Operating & Installation Manual

page 58 of 85



517 Batch 1 average Ctl (15°C to proving external flow meter)

518 Batch 1 average Cpl. (0 Bar to proving external flow meter)
519 Batch 1 average temperature standard

520 Batch 1 average density Process

521 Batch 1 average flow actual

522 Batch 1 average density proving external flow meter

523 Batch 1 average flow proving external flow meter

524 Batch 1 average Installed K factor proving external flow meter
525 Batch 1 found New K factor proving external flow meter

526 Batch 1 difference installed vs new found K factor external

527...599 reserved

KROHNE

5.3.7 Batch alarms in seconds:

601 Batch 1 alarm:
602 Batch 1 alarm:
603 Batch 1 alarm:
: system runtime alarm occurred
605 Batch 1 alarm:
606 Batch 1 alarm:
607 Batch 1 alarm:
: measured External Prove temperature out of range
609 Batch 1 alarm:
610 Batch 1 alarm:
611 Batch 1 alarm:
: measured Densito pressure out of range
613 Batch 1 alarm:
614 Batch 1 alarm:
615 Batch 1 alarm:
: override Body temperature applied
617 Batch 1 alarm:
618 Batch 1 alarm:
619 Batch 1 alarm:
: override Process pressure applied
621 Batch 1 alarm:
622 Batch 1 alarm:
623 Batch 1 alarm:

604 Batch 1 alarm

608 Batch 1 alarm

612 Batch 1 alarm

616 Batch 1 alarm

620 Batch 1 alarm

624 Batch 1 alarm

General Flow 1-4 channels down
General Flow all channels down
calculation API group mismatch

real time profile out of range when used
measured Body temperature out of range
measured Process temperature out of range

measured Densito temperature out of range
measured Process pressure out of range
measured External Prove pressure out of range

measured Densito Density out of range
measured Standard Density out of range
measured External viscosity out of range

override Process temperature applied
override External Prove temperature applied
override Densito temperature applied

override External Prove pressure applied
override Densito pressure applied
override Densito Density applied

: override Standard Density applied
625 Batch 1 alarm:
626...699 reserved

override External viscosity applied

5.3.8 Configuration API etc

701 Calculation method: Only Process flow, Standard volume/mass by API| standards, mass measurement by Process density
702 Temperature standard in value

703 Density standard by: fill in manually, calculated from densito meter density, on AD / Modbus input

704 Fluid type: crude, gasoline, trans. area, jet group, fuel oil, free fill
705 API correction factor KO
706 API correction factor K1
707 API correction factor K2

708..799 reserved

5.3.9 Security

801 CRC checksum on data set UFS
802 CRC checksum on data set UFP
803 CRC checksum on data set DAT

804..999 reserved

5.3.10 Special characters for printer control

Special characters for printer control start with a 3.

The so called escape codes for printer control can be inserted into the Ticket Layout

Examples:
~3007@
~3012@

~3027@~3067@~3000@~30xx@
~3027@~3067@~3000@~3xxx@

Printer sounds a bel
Formfeed

~3027@~3087@~3049@ Select double sized characters
~3027@~3087@~3048@ Cancel double sized characters
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~3027@~3071@ Select double strike printing
~3027@~3072@ Cancel double strike printing
~3027@~3052@ Select italic characters
~3027@~3053@ Cancel italic characters
~3027@~3054@ Cancel italic characters
~3027@~3057@ Enable paper out sensor
~3027@~3056@ Disable paper out sensor

5.4 Initial batch set-up
The initial batch set-up is by initialisation file CLNT0300.dat file under section 12;

12 <BATCHING CONTROL>

Only in use when a Epson Serial Printer according DIN66258 standard

is connected.

Note that in the HSET0300.UFP file (for hardware setup) the following data
must be set:

-1.4 Location_stat must be enabled (saving of status)

-1.8 Location_tic must be a disk with enough storage capacity

12.1 BATCHING_ON =#2 /l0=Internal batching disabled
/M=Enable Batching (start stop at zero flow)
/[2=Enable Batching (start stop at all flows)
//3=Enable Batching (continuous pipe line) auto reset
/l4=Enable Batching (continiuous pipe line) no reset at end
//If enabled then automatic initialize printer

12.2 Max_tickets =#100  //Maximum number of last tickets saved 10..100000
/ldepending on disk space (see Location_tic above)

12.3 Hour_start =#10 //Start hour  0..23 for continous pipe line ticket

12.4 Hour_interval =#1 /lInterval hour 1..24 for continous pipe line ticket
//0=No tickets automatic, only on demand

12.5 Modbus_control =#1 /[Control batching through modbus

e There are 3 modes for Batch configuration:

BATCHING | Start stop batch Confirmation asked | API settings during
ON permission on batch settings batch possible
0 Batch mode disabled |- |-
1 Only at zero flow Yes No
conditions
2 At all flowing conditions Yes No
3 At all flowing conditions No Yes (continuous pipe
line measurement)

BATCHING_ON 1 and 2 have the following restrictions during a batch:
-No reset possible of resetable totalisers
-No reset of error times but the possibility to reset occurred error messages

e The previous number of tickets saved is set with MAX_TICKETS. Default is 100 tickets.
Be careful with increasing the number of tickets. Not enough disk space means losing tickets

e For Continuous Pipe Line Measurement the ticket automatically is printed starting from
HOUR_START

e For Continuous Pipe Line Measurement the ticket automatically is printed every
HOUR_INTERVAL, but if interval 0 is installed than tickets are only printed on demand

e By MOD_BUS CONTROL itis possible to enable the controls through Modbus for batching:
-Start batch
-Stop batch
-Reset printing
-Confirm printing
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Or in case of using continuous Pipe Line measurement
-Ticket on demand with reset of values

-Ticket on demand without reset of values

- Reset printing
5.5 Batch status
Batch status As a value on Explanation
(status window text) | Modbus
NON 0 No batch active, ready to set-up
SETUP 1 In set-up mode. After set-up is done, it is possible to
start a batch
RUNNING 2 Batch is started
END-BATCH 3 Batch is stopped and ticket is made, then attempt to
END_PRINT
END-PRINT 5 Status during successful printing
END-FAIL 6 If printing fails or printer is busy too long
CONFIRM 7 After successful print job waiting for manual
confirmation
RESET 10 Waiting for reset command after END_FAIL

5.6 Printer status
Printer status As a value on Explanation
(status window text) | Modbus
Ready 0 Ready for printing
Fail 1 If printer failed during print job
Busy 2 During print job
Check 2 If no print job, check if printer is connected and ready
Off 3 If printer is not found after Check

5.7 Printer task status

Printer status

As a value on

Explanation

(status window text) Modbus
NON 0 No print job
BUSY 1.2 Attempt first character
Xxxs ...0s 3 Getting acknowledge if printer is taking print job.
Timeout print management For multiple UFP’s connected by a printer switch to 1
Value in seconds counting serial printer. Timeout print management can be set in
down, if O then status to COMSO0300.dat under section 2.9
RESET
BUSY 4.98 Printing headers
Progress counter as 99 Successful printing ticket
percentage 0...100
CONFIRM 100 Ready to confirm print job, see batch status CONFIRM
RESET 101 Ready for reset command on batch status RESET
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5.8 Batch set-up
BATCHING_ON 1 or 2 is a normal batch that requires batch set-up:

BATCH CONTROL WINDOMW

The batch option is configured as follows

Start stop batch permission : At all flow conditions

Confirmation asked on API/strings : Yes
API settings during batch ! HNo

Current ticket number

Current status is no batch active

F1 : Back to nmain window

F2 ! Zetup a new batch (API settings and Ticket strings)

F3 ! Previous Ticket Read/Print
Serial#: 98843901 HWindow :BATCH CONTROL : NON
Tag #: F2501 Harnings: 0 READY
Version: 03.00.00 Alarms H : MOH
Data 135374 04625 53611 Y HORMAL i18:30

EETUP
F1 F2 F3 F4 F3 F& F7? F8 F9 F10

Altoneter

A new batch can only be set if the last batch is stopped and the ticket is printed correctly and
confirmed
Start the set-up by pressing function key F2 for confirmation on the API settings

5.8.1 APl set-up

STANDARD UVOLUME-MASE CONFIGURATION DATA

Calculation H DISABLED
STANDARD VOLUME/MASS BY API STANDARDS
MASS MEASUREMENT BY PROCES DENSITY

Tenperature standard: 15.000c=c1

Density standard bu: FILL IN MANUALLY
CALCULATED FROM DENSITOMETER DENSITY
ON AD/MDDBUS INPUT

Fluid tupe B CRUDE
GASOL INE
TRANS . AERA
JET GROUP
FUEL OIL
FREE FILL

Densituy standard g 650.00 [ka/n21
Change mode at alwaus
. {Enter> : Set paran./value-change
KO H .
613.972 {Arrow ups/doun’ : Scroll/Change wvalue
K1 ; 0.00000 <Arrow left/right>: Increase step value
Kz : 0.00000 <I M P> <1,2,3> : normal, °API 60, SG
{B» ! Save configuration

98843901 Hindow :BATCH API Batch : HOM

: F2501 Harnings: 0 Printer: READY
03.00.00 Alarns H Ltask : HOH

: 35374 04627 53611 4 17:36 v

ENTER DOMN LEFT RIGHT INFL INF2 INFP3
F2 Fa F5 F6 F? F8 F9

Altoneter

The operator is forced to look at the API setting. He can change the settings and SAVE by F10 or
return back to BATCH by F1.
If the batch is controlled by Modbus this step must be handled by the Host system.
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5.8.2 Batch text set-up

On returning from API settings the strings can be set:

BATCH STRING INMPUT HINDOW

Batch ID i Crude o0ilZ3
Batch nanes/source = Tank56C

98843901 Window :BATCH TEXT : SETUP

: F2501 Harnings: 0 READY

03.00.00 Alarns  : : NON glloneter
135374 04625 53611 18:33
NEXT BACK Set-API
F2 F3 F5

BATCH
F1 F4 Fé& F7 F8 F9 Fi0

Returning to batch means confirmation on texts
Confirmation on Batch ID and Batch name/source is only possible with manual set-up
Note that the Modbus data is only numerical, so Modbus can not set Batch ID and Batch Name.

5.8.3 Ready to start batch after set-up is complete

Current status is batch setup and ready to start
F1 : Back to main window
Fa : Cancel the setup
F3 : fSetup the API
F4 : Setup the Strings
: Start the batch
Serial#: 98843901 Windouw :BATCH START Batch @ SETUP

Taa #: F2501 Harnings: 0 Printer: READY a1t T
Uersion: 03.00.00 Alarms Ltask : HOM i

Data 135374 D4625 53611 NOBMAL 18:03
HMAIN CANCEL Set-API Zet-text
F1 Fa F3 F4

F3 F&6 F? F8 F3 Fi0

e Now batch is ready to start by Function key F10 or by Modbus command if enabled. Note that
depending on security level it is only possible to start a batch if flow is at zero flow conditions
o Possible to cancel the set-up (F2)

e  Or return to the API settings (F3) or the Text settings (F4)
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5.9 Batch start

BATCH CONTROL WINDOMW

The batch option is configured as follows

3tart stop batch pernission : At all flow conditions
Confirmation asked on API/strinags I Yes
API settings during batch : Ho

Current ticket number

Current status is batch is running

F1 : Back to main window

F2 : Read/print a previous batch ticket

F& : End Batch and writetprint ticket
98843901 Hindow : BATCH CONTROL Batch : RUNNING
1 Fasol Harnings: 0 Printer: READY ALt TS
03.00.00 Alarmns ! Ltask : NON b
: 35374 D4625 53611 Y HORMAL i18:34

READ
F2

MAIN
F1

F3 F4 F5 Fé& F? F8 F9 Fi0D

Starting a batch holds the following automatic actions:

e Reset of : errors, resetable totalisers and batch flow-weighted averages (temp, press, densities
etc.)

e Increase ticket number by one (is saved in the “batch status” file.

e Saving of all batch parameters (for later use when batch is stopped and certain batch start values
are requested on ticket) in a “batch start” file that is secured by a CRC-checksum
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5.10 During batch

During a batch the restrictions are handled as the installed BATCHING_ON level prescribes.

Files with all alarm times, totalisers, and batch averages are saved every 20 seconds to a SRAM disk
in dual files. Sequentially saving it each time in a different file.

So when the power is turned of during a file-save causing the file to be corrupted, the previously
saved dual file is used at start-up to load previously saved alarm times, totalisers, and batch averages.

5.10.1 Reading / Printing previous batch ticket

During a batch it is possible to read and print a previous batch ticket
From Main window to Batch Control window by F7 and then Function Key F2 for reading previous
batch ticket

Reading previous tickets HWINDOW

Ticket numbers available are: Q000000001 .. 0000000002
Ticket to read is : 000O0OVO0Z

: 98843901 Window :Batch CONTROL Batch : RUNNING

: F2501 Harnings: 0 Printer: READY =

03.00.00 Alarns  : Ltask : NON fhtonetex

135374 04625 53611 ¢ 18:36

BATCH  ENTER uP DOMWN
F2 F3 4 F5

LEFT RIGHT
F6 F?

Explanation Function keys:

F1 : Back to Main Window

F2 : Return to Batch Control window

F3 : Upload “Ticket to read “

F4...F7 : Change “Ticket to read” number within the limits of “Tickets available”
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5.10.1.1 Read ticket

Realtime Profile out of range

[ERROR IN TICKET BY:
during batch: measurement alarms possibly cause > 0.04 percent deviation
RC-CHECK3SUMS :UF535374 UFPO4625 DATS53611 TICxxxxx

Sarial#; 98843901 Windou :BATCH CONTROL Batch
Tag #: F2501 Harnings: 0 i

Uersion: 03.00.00 Alarmks :4 Bl tonetsr
Data 35374 04625 53611 I : 18:38 #

MAIN BATCH DOWN
F1 Fz F4

F3

F3 F& F7? F8

Notice that the ticket that is read is not valid:

The header explains that there were system errors.

The System errors are mentioned at the bottom of the ticket therefore in this example the reading of
the ticket is scrolled down to the bottom.

Function keys:

F1 : back to Main window
F2 : back to Batch control
F3 : Scroll up in ticket

F4 : Scroll down in ticket
F9 . Print the ticket

F10 : Read another ticket
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5.11 Batch stop

After starting a batch, this batch can be stopped manually in the Batch Control window by F8, or by
Modbus command if enabled
Note that depending on security level it is only possible to stop a batch if flow is at zero conditions

BATCH CONTROL MWINDOM

: At all flow conditions
i Yes
: Mo

3

Stopping a batch holds the following automatic actions:

e Saving of all parameters possible (in values) on ticket in a “batch stop” file that is secured by a
CRC-checksum.

¢ Make and save ticket according to the “layout ticket” file that is secured by a CRC-checksum

e If saving of the ticket failed a message will appear on screen and on the ticket.

e The ticket will be send to the printer after saving the ticket

PRINT IN PROGRESS
Possible to reset print job if failure occurs

In the picture above the batch is ended and is just started to print.

Batch status  : END PRINT

Printer status : BUSY

Printer task at : 011%

It is always possible to reset the printer buffer in the UFP, this will cause the print task to start at the
beginning of the ticket again.

Note that it can be necessary to reboot the printer itself on a real print failure.

Stopping a batch holds the following “manual actions” / “ModBus commands”:

o After ticket is printed, confirm the printed ticket is printed successful and is the same as shown on
screen.
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Note that a next batch can only be started when the previous batch is confirmed.
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If the printing has failed the software generates an alarm and no confirmation can be given only a
reset of the printer. Check and reset the printer. After reset, the complete ticket is printed again.
If the ticket is printed correct a confirmation can be given.

If any CRC is corrupted this will be indicated on the ticket Printout
In the header of the ticket, that the ticket is invalid due to system errors

At the end of the ticket, the explanation of the system errors and so that there was a crc checksum
failure

If status batch files are all corrupt at initialisation of the UFP-Program, a new status file is made. The
ticket number can then be set to desired value (for logistical reasons) and the DAT data set will have
CRC checksum update.

5.11.1 Possible errors that cause an Invalid Batch ticket

In the header of the ticket one of the 3 following messages will be printed
Decisive presentation: Valid

Decisive presentation: Not valid, crc-checksum error (ticket)

Decisive presentation: Not valid, system errors during batch

At the end of the ticket, there will be an explanation of the system errors if they have occurred:

Error in batch by:

During read/write of start/stop value files
During making ticket file (write errors)

During batch:
During batch:
During batch:
During batch:
During batch:
During batch:

ALTOSONIC V

batch status files

batch totaliser files

batch average files

system stopped during batch

measurement alarms possibly cause > 0.04 percent deviation
batch status file saving
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5.11.2 Measurement alarms batch validation |

To validate a batch when a measurement alarm has occurred over a period of time (Alarm in [s]) the
following calculation is used to validate the batch within a 0.04% error.

Volume _error[m3] =

Deviation[%] =

0
MaxFlow{m3/ h] - Alarms]- Error[%]
3600 100
Volume _error[m3] 100[%]

Batch Volume proces|m3]

Secondary inputs measurement Error% on occurred alarm:

Secondary inputs Error% | Explanation

Temperature body 2 10°C is 0.036% deviation: 2% caused by >500°C
Temperature Process 50 1°C is 0.1% deviation: 50% caused by 500°C deviation
Temperature proving external flow meter 50 1°C is 0.1% deviation: 50% caused by 500°C deviation
Temperature densito meter 50 1°C is 0.1% deviation: 50% caused by 500°C deviation
Pressure Process 5 1 bar is 0.01% deviation: 5% caused by 500 bar deviation
Pressure proving external flow meter 5 1 bar is 0.01% deviation: 5% caused by 500 bar deviation
Pressure densito meter 5 1 bar is 0.01% deviation: 5% caused by 500 bar deviation
Density densito meter 100 Standard volume correction uncertain therefore 100% errror
Density standard 100 Standard volume correction uncertain therefore 100% errror

UFP measurement Error% on occurred alarm:

Secondary inputs Error% | Explanation

1-4 channels down 10 Correction curve over viscosity never > 5%. To secure validity value=10%
All channels down 100 System is not measuring flow therefore 100% error

API| group mismatch 100 Standard volume correction uncertain therefore 100% errror

System alarms 10 Over estimated value on alarms as file not found, overrun etc

Real time profile out of range 10 Correction curve over viscosity never > 5%. To secure validity value=10%

Each alarm is measured in seconds, and the Volume_Error it causes, is calculated.
All Volume_error values are summated and the total deviation is calculated.

Example: How long may a certain error be active during a batch before the batch is Not Valid:
e Only alarm 1-4 channels down: alarm time is x

e Maximum flow rate is 1200m3/h
e Batch time is 24 hours at 80% of the maximum flow rate

The batch volume in 24 hours at 80% flow rate:

Batch Volume Proces|m3]=24[h]-

80[%]
100

-1200[m3/ h] = 23040[m3]

For the alarm “1-4 channels down” to be within 0.04% :

o
Volume error max = 0(1)35)/0] -23040[m3] =9.216[m3]
Alarm[s]=9.216[m3] 3600 100 _ 276[s]

ALTOSONIC V
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5.12 Continuous Pipeline Measurement tickets

When the BATCHING_ON mode is on Continuous Pipeline Measurement no confirmations are asked
after printing the ticket.

If a new ticket has failed in printing it is asked to reset. But if no reset is made then the next ticket will

just make the reset and start printing the next ticket.

The previous ticket can then be printed as described in paragraph: Reading / Printing previous batch

ticket

There are two options for continuous Pipeline measurement:
3 Auto reset of totalisers, errors, averages etc between tickets
4 No auto reset of totalisers, errors, averages etc between tickets, but possible on demand.

(cInt0300.dat file section 12.1 option 3 or 4)

For Continuous Pipe Line Measurement the ticket automatically is printed starting from
HOUR_START (cInt0300.dat file section 12.3)

For Continuous Pipe Line Measurement the ticket automatically is printed every HOUR_INTERVAL,
but if interval 0 is installed than tickets are only printed on demand (cInt0300.dat file section 12.4)
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5.13 Example of ticket to output
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DECISIVE PRESENTATION: NOT VALID, SYSTEM ERRORS DURING BATCH

Stop time : May 21 18:51:46 2001
Serial number : 98843901

Software version :03.00.00

Tag number ID  : F2501

Batch ID : Crude 0il23
Batch name : Tank56C
TOTALISERS
Process[m3] standard[m3] Mass[tonM]
Start Cum. : 731.60 747.43 485.83
Stop Cum. : 757.43 773.82 502.99
Batch : 25.83 26.39 17.15

BATCH FLOW WEIGHTED AVERAGES
Temperature[°C] Pressure[bar] Density [kg/m3]

Process 0.00 0.00 664.072
Densito meter : 0.00 0.00 500.000
Standard : 15.00 650.000

CONFIGURATION ON STANDARD VOLUME CALCULATION
Calculation Method 1 API12540
Temperature standard [°C] : 15.00

Density standard by : Manually
Api group fluid type : Crude

API correction factor KO 1613.9723
API correction factor K1 :0.0000

API correction factor K2 - 0.00000000

ALARMS Measured[s] Overridel[s]
Temperature Body : 0.0 0.0
Temperature Process o 517 0.0
Temperature Densitometer 0.0 0.0
Pressure Process 517 0.0
Pressure Densitometer : 0.0 0.0
Density  Process : 0.0 0.0
Density  Standard : 0.0 0.0
General Flow 1-4 channels down : 0.0
General Flow all channels down : 0.0
Calculation API group mismatch : 0.0
System runtime alarms occurred : 0.0
Realtime Profile out of range : 0.0

ERROR IN BATCH BY:
-during batch: measurement alarms possibly cause > 0.04 percent deviation
CRC-CHECKSUMS:UFS35374 UFP04625 DAT53611 TICxxxxx

KROHNE Altometer
IDENTIFICATION
Ticket number 03
Start time - May 21 18:34:46 2001

The alarms on Temperature Process and Pressure Process caused a deviation on the Standard

Volumes that will be larger then 0.04% therefore the batch was declared not valid.
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6 DATA ACQUISITION

Input data can be divided into:

e Datainput RS485 card

o Digital inputs MP103 card

e Frequency inputs MP103 card
e Analog inputs AD card

6.1 Data input RS485 card

KROHNE

The data measured by the five converters UFC-V is transferred to the UFP-V by using a half-duplex

protocol based on balanced data transmission (RS485).

The communication protocol requests the five converters for new measured data. The incoming data
is first checked on parity-errors, framing-errors, and overruns. The data essentially contains the
measured flow from 5 ultrasonic measuring paths, transit time, and error codes. The converter sends

data every 35 ms.

1 2 3

Q0000

RS 485 card
in UFP

Requests to UFC
converters 1..5

e
Reply of UFC converters 1..5

- Flow percentage —125..+125%
- Transit time

- Status overrange

- Status path failure
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The

Digital inputs MP103 card
MP103 card has 4 digital inputs.

The digital inputs are normally open (is 0)

KROHNE

The logic level is TTL compatible, maximum 12 VDC.
Channel |Function Action
no.
0 Reset measured volume, Process-time and error messages | Make input ‘1’ to reset
1 Reset error messages Make input ‘1’ to reset
2 Calibration start-signal (KROHNE Altometer use only) Make input ‘1’ to arm, make ‘O’ to enable
3 Calibration stop-signal (KROHNE Altometer use only) Make input ‘1’ to arm, make ‘O’ to enable

The digital input function can be disabled/enabled in the Initialisation files: HSET0300.UFP section

3

The individual channels can be disabled/enabled in the Initialisation files: CLNT0300.dat section 8

The signals can be checked on value in the service window 10.

Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP

Calibration and Verification 1/0)

HSETO0300.UFP section 3

3.3 MP_Dig_in =#0 /[Digital Inputs O=disable, 1=NO, 2=NC

CLNTO0300.dat section 8

8 <DIGITAL INPUT CHOICES>

8.1 DI_ZERO_VOL =#1 //0=disable, 1=MP103 CARD 2=ADCARD812/816
8.2 DI_ZERO_ERR =#1 //0=disable, 1=MP103 CARD 2=ADCARD812/816
8.3 DI_START_STOP =#0 /[0=disable, 1=MP103 CARD 2=ADCARD812/816

/[if disabled then possible to choose Solartron1 or 2
/Isee frequency input parameters for further details,
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6.3 Frequency inputs MP103 card

There are 2 frequency-input channels.
The MP103 card itself can only handle TTL signals. With optional signal converters/barriers a non-TTL
input signal can be converted into a TTL signal.
The used crystal oscillator properties are:
Stability 100 ppm over an operating temperature range of 0 —70°C.

Frequency measurement (option on channel 1 and 2):

The frequency-input range is 1-5000 Hz.

The frequency measurement is 24 bit. Multiple pulses are counted over a period of time.
Each frequency measurement takes approximately 8 seconds.

The function is to measure the density input from a Solartron/Sarasota densitometer.

Pulse counter (option on channel 1 only):

The input range is 0-5000 pulse/sec.

The pulse counter is 32 bit. Every 35 ms the counter is read. The counter can reset on demand.
It is used for the pulse input from an external flow meter.

Note that the two options are also embedded in the hardware, so depending on the used chipset for
channel 1 the option is available.

e The Frequency input function can be disabled/enabled in the Initialisation file: HSET0300.ufp
section 3

o The Secondary input parameter can be set in Initialisation file CLNT0300.dat section 9 and 11.

e The signals can be checked on value in the service window IO

e Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP
Calibration and Verification 1/0O)

HSET0300.ufp section 3

3.5 MP_freq_inp1 =#1 /[Frequency input1 O=disable, 1=Frequency
3.6 MP_freq_inp2 =#0 /I[Frequency input2 O=disable, 1=Frequency

CLNTO0300.dat section 9 example density densitometer

DENSITY DENSITOMETER

9.50 MODE =#1 /IUse input:0=disable, 1=AD-input, 2=Modbus, 3=Freg-in

9.51 MODBUS_SERVICE  =#2 /[Service input:0=disable, 1=AD-input, 2=Freg-in

9.52 Alarm_out =#1 /ldisable=0, enable=1 alarm to output

9.53 alarmLow =#500 //Low alarm below this value [kg/m3]

9.54 alarmHigh =#1200 //High alarm above this value [kg/m3]

9.55 Override =#750 //Default static override value [kg/m3] on alarm

9.56 Override_code =#0 //0=disable override value, 1=use default override
/[2=use default batch average as override

CLNTO0300.dat section 11 example Frequency input 1

11.1 FREQ1_APPLIANCE = =#6 //0 =SOLARTRON1, 1=SARASOTA1,
//2 =SOLARTON 1/2 CHOICE by digital input,
/I3 =SARASOTA 1/2 CHOICE by digital input
/I4 =Density Densitometer with span
//5 =Density Standaard with span
/16 =Counter for external flowmeter
//99=disabled

11.2 FREQ1_val_low =#0 /[Lowerlimit VValue, for FREQ1_APPLIANCE 4-5

11.3 FREQ1_val_high =#1000 //Upperlimit Value, for FREQ1_APPLIANCE 4-5

11.4 FREQ1_low =#0 /[Lowerlimit Freq[Hz],(min=0 Hz ) FREQ1_APPL 4-5
11.5 FREQ1_high =#1000 //Upperlimit Freq[Hz],(max=5000 Hz) FREQ1_APPL 4-5
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6.4 Analog inputs AD card
The AD card has 16 analog inputs.

The input range is bipolar 12bit and only the positive range is used, so the resolution is 11 bit for O -
20mA (11 bits =2048 positions) .

The linearity is + 1 bit.

Accuracy 0.015% of reading + 1bit

The resolution for 4-20 mA is 1638 positions.

This is sufficient for the standard volume correction:

— The deviation approximately is 0.1% per 1°C for the temperature correction on the standard
volume.

— Foraspan of 0-100°C and 4-20 mA this gives: 100°C / 1638 = 0.061 °C/position

The deviation in standard volume per bit then is 0.1%/°C * 0.061 °C/position = 0.0061% / position

The AD input function can be disabled/enabled in the Initialisation file: HSET0300.ufp section

The specific secondary input can be set in Initialisation file CLNT0300.dat section 9 and 10.

The signals can be checked on value in the service window: 10

Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP

Calibration and Verification 1/0)

e Allinputs can have high/low alarm limitations. In case of an alarm a pre-defined override value
can be used (see CLNT0300.dat section 9)

e Adjustable input range 0-20 mA

HSET0300.ufp section 4

4.1 AD_Card_Type =#0 //0=disable, 1=AD12 card, 2=AD16 card
4.2 AD_curr_in =#0 /[Current inputs disable=0, enable=1

CLNTO0300.dat section 9: example Temperature Process parameter

TEMPERATURE PROCESS

9.8 MODE =#1 //Use input:0=disable, 1=AD-input, 2=Modbus

9.9 MODBUS_SERVICE =#0 /IService input:0=disable, 1=AD-input

9.10 Alarm_out =#1 /ldisable=0, enable=1 alarm to output

9.11 alarmLow =#0 /[Low alarm below this value [@C]

9.12 alarmHigh =#100 //High alarm above this value [@C]

9.13 Override =#20 //Default static override value [@C] on alarm

9.14 Override_code =#0 //0=disable override value, 1=use default override
/[2=use default batch average as override

CLNTO0300.dat section 10: example Temperature Process on AD input

AD TEMPERATURE PROCESS

10.7 val_low =#0 //ILowerlimit Process temperature as [Celsius]
10.8 val_high =#100 //Upperlimit Process temperature as [Celsius]
10.9 curr_low =#4 /ILowerlimit current as [mA] (min. 0mA)

10.10 curr_high =#20 /[Upperlimit current as [mA] (max. 20mA)

10.11 tau =#1 /[Timeconstant (average) [sec]

10.12 channel =#2 //IChannelnr on ad812/816 card ch2/5, 99=disable
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7 OUTPUT

The output consists of:

Frequency output MP103 card
Analog output MP103 card
Relay outputs MP103 card
Analog outputs AD card
Digital outputs AD card
Modbus communication

7.1  Frequency output MP103 card

Frequency output:

- Maximum output range is software adjustable 1 — 2000 Hz

- 12V/24V | open-collector selectable by card jumpers

- There is one output value but there are two physical outputs, these can be phase-shifted 90°/180°
selectable by card jumper to simulate a turbine output for pulse fidelity and integrity check.

The resolution of the frequency output is max 0.016% of the output value. The resolution mentioned is
for a static output value. In practice the resolution will be averaged because of the variations in signal.
Over a period of time of flow measurement and output the resolution will not be an issue.

The most likely frequency output is the Process volumetric flow (default).

e The frequency output function can be disabled/enabled in the Initialisation file: HSET0300.ufp
section 3

e The frequency output can be configured in the Initialisation file: CLNT0300.dat section 5

e The signals can be checked on value in the service window: 10.

e  Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP
Calibration and Verification 1/0)

HSETO0300.ufp section 3

3.1 MP_freq_out =#0 /[Frequency output O=disable, 1=enable

CLNTO0300.dat section 5

5 <FREQUENCY OUTPUT, mp103 card>

5.1 Freq_max =#1000 //Max.scale [Hz], range= 1 - 2000 [HZ]

5.2 Freq_mode =#1 //0=DIS 1=flow[m3/h] 2=flow15 3=mass[ton/hr]
/l4=dens[kg/m3] 5=c_s[m/s] 6=VCF 7=viscosity[10e-6 m2/s]
//8=dens15[kg/m3] 9=Temp[aC] 10=Pres|[bar]

5.3 Freq_min_unit =#0 /IMin outputvalue in [unity]

5.4 Freq_max_unit =#1800 //Max outputvalue in [unity]

5.5 Freq_tau =#0 //Averaging time tau[s]

5.6 Freq_dir_flow =#1 /[Directionflow for output frequency: 0=+, 1=+-
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7.2 Analog output MP103 card
The analog output is a pulse width modulated current output, resolution 14 bit.

e The AD output function can be disabled/enabled in the Initialisation file: HSET0300.ufp section 3

e The AD output can be configured in the Initialisation file CLNT0300.dat section 6

e The signals can be checked on value in the service window: [O.

¢ Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP
Calibration and Verification 1/O)

HSET0300.ufp section 3

3.2 MP_curr_out =#0 //Current output O=disable, 1=enable
CLNTO0300.dat section 6:

6 <ONE D/A OUTPUT 0-22mA (adjustable), mp103 card>

6.1 Out1_mode =#1 //0=DIS 1=flow[m3/h] 2=flow15 3=mass[ton/hr]

/l4=dens[kg/m3] 5=c_s[m/s] 6=VCF 7=viscosity[10e-6 m2/s]
//8=dens15[kg/m3] 9=Temp[aC] 10=Pres|bar]

6.2 Out1_min_curr =#4 //Minscale | [mA], range= 0 - max_currout [mA]
6.3 Out1_max_curr =#20 /[Maxscale | [mA], range= min_currout - 22 [mA]
6.4 Out1_min_unit =#0 /IMin outputvalue in [unity] choice

6.5 Out1_max_unit =#1000 //Max outputvalue in [unity] choice

6.6 Out1_tau =#0 //Averaging time tau[s]

7.3 Relay output MP103 card

There are four relay outputs, normally (no power) open.
Openiis 0, closed is 1.

Relay No. | Open/Close Function
0 0 Negative flow, a flow smaller than minus low-flow cut-off
1 Flow larger than minus low-flow cut-off
1 0 Alarm (system is not reliable):

- More than 2 channels failure
- One or more channels failure and flow is out of range for correction
- System alarm

N

No alarms( system is reliable)

2 0 Warning (system is still reliable):
- 1 or 2 channels failure
- System warning

1 No warnings
3 0 Positive flow, flow larger than positive low-flow cut-off
1 No flow (flow rate within limit low-flow cut-off )

e The digital output function can be disabled/enabled in the Initialisation files: HSET0300.UFP
section 3

e The signals can be checked on value in the service window: |O.

e Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP
Calibration and Verification 1/0O)

e More information on warnings and alarms can be found in chapter RUNTIME Windows (alarm
window)
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3.4 MP_Dig_out

=#0

/[Digital Outputs O=disable, 1=NO, 2=NC

7.4 Analog outputs AD card

The AD card has two 0-10V analog outputs.
Resolution is 12 bits, linearity +'2 bit, settling time 30 microseconds. With additional converters the 0-
10V range can be converted into 4-20 mA signals

o The AD output function can be disabled/enabled in the Initialisation file: HSET0300.ufp section 4

e The AD output can be configured in the Initialisation file CLNT0300.dat section 7

e The signals can be checked on value in the service window: IO.
¢ Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP
Calibration and Verification 1/O)

HSET0300.ufp section 4

4.3 AD_curr_out

=#0

/[Current outputs disable=0, enable=1

CLNTO0300.dat

7.1 Out2_mode

7.2 Out2_min_volt
7.3 Out2_max_volt
7.4 Out2_min_unit
7.5 Out2_max_unit
7.6 Out2_tau

7.7 Out3_mode

7.8 Out3_min_volt

7.9 Out3_max_volt
7.10 Out3_min_unit
7.11 Out3_max_unit
7.12 Out3_tau

=44

=#0
=#10
=#610
=#1075
=#10
=#7

=#0
=#10
=#0
=#150
=#60

7 <TWO D/A OUTPUTS 0-10 volt, ad812/ad816 card>

//0=DIS 1=flow[m3/h] 2=flow15 3=mass[ton/hr] 4=dens[kg/m3]
//5=c_s[m/s] 6=VCF 7=viscosity[10e-6 m2/s]
//8=dens15[kg/m3] 9=Temp[eC] 10=Pres[bar]

/IMinscale U [V], range= 0 - max_volt [V]

/IMaxscale U [V], range= min_volt - 10 [V]

//Min outputvalue in [unity] choice

//Max outputvalue in [unity] choice

/IAveraging time tau [s]

//0=DIS 1=flow[m3/h] 2=flow15 3=mass[ton/hr] 4=dens[kg/m3]
//5=c_s[m/s] 6=VCF 7=viscosity[10e-6 m2/s] 8=dens15[kg/m3]
//19=Temp[aC] 10=Pres|[bar]

/IMinscale U [V], range= 0 - max_volt [V]

/IMaxscale U [V], range= min_volt - 10 [V]

//Min. outputvalue in [unity] choice

//Max. outputvalue in [unity] choice

/lAveraging time tau [s]
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7.5 Digital outputs AD card

The Ad card has 16 digital outputs, these outputs are connected to the output board PCLD-885
(optional).

The relays on this board are normally open (no power), single-pole-single-throw(SPST).
Openis 0, closed is 1.

When the message is valid the relay is opened

Relay No. Message

0 Basic flow measurement WARNING

1 Basic flow measurement ALARM

2 System runtime WARNING

3 System runtime ALARM

4 System set-up WARNING

5 Body temp. on AD input not within set limits for low and high ALARM

6 Density 15°C OUT OF RANGE

7 Corrections on hold due to flow deviations WARNING

8 Percentage data filtered OUT OF RANGE

9 Temperature on AD input not within set limits for low and high ALARM

10 Pressure on AD input not within set limits for low and high ALARM

11 Density on input not within set limits for low and high ALARM

12 Basic flow measurement, status channel(s): out of range

13 Basic flow measurement, status channel(s): path failure (mostly due to gas or particles)
14 Basic flow measurement, status channel(s): deviation in measured sound velocities
15 Basic flow measurement, status channel(s): communication failure

e The digital output can be disabled/enabled in the Initialisation file: HSET0300.ufp section 4

e The signals can be checked on value in the service window: [O.

e  Monitoring is also possible by its calibration program (see Manual: ALTOSONIC-V UFP 1/O
Calibration and Verification)

o Further information on warnings and alarms can be found in chapter of the Alarm window

HSET0300.ufp section 4

4.5 AD_Dig_out =#0 /[Digital inputs disable=0, 1=NC, 2=NO
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7.6 Modbus communication

The Modbus protocol defines a message structure that controllers, using a master-slave principle, will
recognise and use, regardless of the type of networks over which they communicate.

In the communication initialisation file COMS0300.DAT the configuration can be changed to make the
program compatible with the host system.

The program can act as master and as slave.

Both transmission modes ASCII and RTU are supported.

The data types supported are Boolean, Integer (16 bit), Long Integer (32 bit), Float (32 bit) and double
(64 bit).

With these data types all relevant data from the ALTOSONIC V can be retrieved.

The available data is grouped at four levels:

1. Primary data

2. Data for analysis

3. Data for error analysis

4. Control data

These data are grouped by data type in data fields.

e The data available in these fields can be shown real-time on the ALTOSONIC V flow Processor
screen. See chapter RUNTIME USER WINDOWS.

e For more details on the Modbus protocol and on the available data by Modbus communication see
the ALTOSONIC V ModBus Manual.
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8 Hardware configuration

8.1

There are two possible generations of MP103 cards:

MP103 card

KROHNE

8.1

A

MP103 revision: 3.31300.02

The first generation of MP103 cards, note that this card does not work correct together with the
current P233 Processor card, only with the previous 486 DX4 100.

AD output
3.31300.02 PC 10 active passive
- J3
1 ‘51
2
Cand i 2 o %
Frequency output
H active passive
12 12
13 Con2 g =} T
+ 1 JE e JE* s
g2 S J5es
3 | JE Joe e
] Phase shift pulset pulse2?
12 J41 180° a0°
Jae s + + not used Con 3 40 2401
e 2 12 * » nat uzed + » ot used
J.x I jgﬂ | = ] ve 2
J5aa He L
JoE=R
Phase shift on flow direction
pulse 2 shifts 180°
enable disable
154 BUS 12 12
J9 E= JJ e
8.1.2 MP103 revision: 3.39993.01
The current generation MP103 card
DEFAULT
Frequency input 1
Micro controller 12 AD output .
J9 e aclive passive
1 1
conl J3 ﬁ 2 J3 q g
Frequency input 2 3
Micro controller — Frequency output chl and ch2 .
active paﬁz“"e
1 7 74
J3n2 ] JBE“'CM JE o4 o€
3 (e JB ++~ch?
J5 B8 ch? s
123 con2 JgER Jg
J10ES.
I Phase shift pulsel-2 .
a0 u
12 12 1z
pgfen i N
J8 = ] 14 BB Ja !
J5 =
12 Jg =2 con3
ﬂ — || I;l:\?uency output voltage T
123 123
NoER. o
JPE
Mot Applicable function
dizable
12
J9 e
TYPES OF MICRO CONTROLLER
POSSIBLE
Input 1:
331-421-01 : frequency input
conb 331-421-02 : Pulse counter
Input 2:
331-421-01 : frequency input
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8.1.3 The signals on the D connectors of the MP103 cards

MP103 CARD connectors

cont
1t L
F digital input 1: 1-6 + -
52: 7 digital input 2: 2-7 +-
4| g digital input 3: 3-8 + -
. g digital input 4; 4-9 +-
conZ
1_,-'—\—\_._\_\__'_,. .
g ctontact output 0: 1-5 E : 1. _
Do | » 2 contact autput 1 27 Frequency nput2: 1- B — +
Iy g contact output 2 3-8 Frequency input 1: 3-8 - +
g contact output 3: 4-8 or puls input
L ]
active -+
con3 passive+-
1_,-'—\—\_._\_\__'_,.
] N F curent output  ; 1-
P 7 freguency powar |27 +-
—| g frequency output?: 3-8 +-
4 " g frequency output?: 4-9 +-
-
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8.2

RS485/422 card

There are two possible generations of RS485 cards

KROHNE

8.2.1

RS485/422 card: AX4285A

The first generation of RS 485 cards used

CH#

CH#2

122458

376543

apoaoononn - .
[s5]e
RAGIT 15102021 22 23 24 25 JPx
—+ R
RX1-RT
108000000
R 3583940 41 4243 44 45 46 47
[+%]+
JPE

CH# CH#2
FAE6T2 245672

prBlesss Rlesses s

BASE ADDRESS

IRQ SELECT

: COM 3 Baseaddress ch#1: 3E8
: COM 4 Baseaddress ch#2: 2E8

DIP SWITCH CH1***
DIP SWITCH CH2***

JP1*** : COM3 Interrupt IRQ4

Jp2*** : COM4 Interrupt IRQ3

JP3*** : COM3 RS 485 mode

JP4*** : COMS3 Serial resistors enabled, No jumpers installed
JP5 : COM4 RS 485 mode as a default

JP6 : COM4 Serial resistors not enabled, jumpers installed

***(=KROHNE Altometer setting)
NOTE:

RS485 mode and RS422 mode for COM4 (Modbus) differs in set-up by:

- Jumper JP5 RS485 or RS422
- The external wiring for RS422 and RS485

External wiring AX5285A for Modbus:

Modbus RS5485 Modbus  R5422
1 2 3 4 5 1 2 3 4 5 Altosonic-¥
Tx- Tu+ Hx+ Rx- Gnd Tx- Ta+ R+ Rx- Gnd Wiring terminal
HR120H R120)
R120
R120;
|_ R120
1 2 3 4 5 4 3 2 1 1 Client
Tx- Tx+ Rx+  Rx- Gnd Rx- RBx+ Tx+ Tx- Gnd Wiring terminal

The resistors of 120 Ohm must be placed At the ALTOSONIC-V wiring terminal.
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8.2.2 RS485/422 card: PCL-745 S

The current generation RS485/422 card.

WL B
123456 1234567

= m
.o

JP2

.

(=]

.

JPS

.

=

..
JPE + &= JPTE= - JPB+ &
JPar B3 JPIDE= JP11== -

Dip switch ch1***
Dip switch ch2***
JP1 *kk

JPZ***

JP4***

JP5

JP6***

JP7***

JP8***

JP9***

JP10***

JP11

: COM 3 Address 3E8 (KROHNE Altometer setting)
: COM4 Address 2E8

: Interrupt COM3 IRQ4

: Interrupt COM4  IRQ3

: Transmit driver enable COM3 always RTS

: Transmit driver enable COM4 default RTS

: Receive COM3 (422 is always on)

: Terminator jumper COM3 120

: Terminator jumper COM3 always not installed

: Receive COM4 (422 is always on)

: Terminator jumper COM4 120

: Terminator jumper COM4 (120 for RS422 mode, not installed for RS485 mode)

***(=KROHNE Altometer setting)

NOTE:

JP6 and JP9 are always 422 because the receiver is for both RS485 mode and RS422 mode expected to be enabled for the

UFP-Program.

RS485 mode and RS422 mode for COM4 (Modbus) therefore only differs in set up by:
- Jumper JP11 not installed (RS485) or installed on 120 (RS422)
- The external wiring for RS422 and RS485

External wiring PCL745 for Modbus:

Modbus R5485 Modbus R5422
| 1 2 3 ] 5 1 2 3 4 5 Altosonic-Y
Tx-  Txs  Rx+  Ra- Gnd Tx-  Tx+  HAx+  Rx- Gnd Wiring terminal
R120]
|_
1 2 3 4 5 4 3 2 1 5 Client F
Tx Tas Rxz+  Rx- Gnd Rx- Rxs T+ Tx- Gnd Wiring terminal
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Australia

KROHNE Australia Pty Ltd.

Unit 19 No.9, Hudson Ave.
Castle Hill 2154, NSW

TEL.: +61(0)2-98948711

FAX: +61(0)2-98994855
e-mail: krohne@krohne.com.au

Austria

KROHNE Austria Ges.m.b.H.
ModecenterstraRe 14
A-1030 Wien

TEL.: +43(0)1/203 45 32
FAX: +43(0)1/203 47 78
e-mail: info@krohne.at

Belgium

KROHNE Belgium N.V.
Brusselstraat 320

B-1702 Groot Bijgaarden
TEL.: +32(0)2-4 66 00 10
FAX: +32(0)2-4 66 08 00
e-mail: krohne@krohne.be

Brazil
KROHNE Conaut
Controles Automaticos Ltda.

Estrada Das Aguas Espraiadas, 230 C.P. 56

06835 - 080 EMBU - SP
TEL.: +55(0)11-4785-2700
FAX: +55(0)11-4785-2768
e-mail: conaut@conaut.com.br

China

KROHNE Measurement Instruments Co. Ltd.

Room 7E, Yi Dian Mansion

746 Zhao Jia Bang Road
Shanghai 200030

TEL.: +86(0)21-64677163

FAX: +86(0)21-64677166
Cellphone: +86(0)139 1885890
e-mail: info@krohne-asia.com

cis

Kanex KROHNE Engineering AG
Business-Centre Planeta, Office 403
ul. Marxistskaja 3

109147 Moscow/Russia

TEL.: +7(0)095-9117165

FAX: +7(0)095-9117231

e-mail: krohne@dol.ru

Czech Republic
KROHNE CZ, spol. s r.0.
Sobésicka 156
CZ-63800 Brno

TEL.: +420 545 532 111
FAX: +420 545 220 093
e-mail: brno@krohne.cz

-
-~

http://www.krohne.com

Irkutsk
Moscow Chengde] Beijing
o 5€eoul
Samara Yokohama
Shanghai

France

KROHNE S.A.

Usine des Ors

BP 98

F-26 103 Romans Cedex
TEL.: +33(0)4-75 05 44 00
FAX: +33(0)4-75 05 00 48
e-mail: info@krohne.fr

Germany

KROHNE Messtechnik
GmbH & Co. KG
Ludwig-Krohne-Strafie
D-47058 Duisburg

TEL.: +49(0)203-301-0
FAX: +49(0)203-301 389
e-mail: krohne@krohne.de

India

KROHNE Marshall Ltd.
A-34/35, M.LD.C.
Industrial Area, H-Block,
Pimpri Poona 411018
TEL.: +91(0)20-744 20 20
FAX: +91(0)20-744 20 40
e-mail: pcu@vsnl.net

Italy

KROHNE ltalia Srl.

Via V. Monti 75

1-20145 Milano

TEL.: +39(0)2-4 30 06 61
FAX: +39(0)2-43 00 66 66
e-mail: krohne@krohne.it

Korea

Hankuk KROHNE

2 F 599-1

Banghwa-2-Dong
Kangseo-Ku

Seoul

TEL.: +82(0)2665-85 23-4
FAX: +82(0)2665-85 25
e-mail: flowtech@unitel.co.kr

Netherlands

KROHNE Altometer
Kerkeplaat 12

NL-3313 LC Dordrecht
TEL.: +31(0)78-6306300
FAX: +31(0)78-6306390

e-mail: postmaster@krohne-altometer.nl

KROHNE Nederland B.V.

Kerkeplaat 12

NL-3313 LC Dordrecht

TEL.: +31(0)78-6306200

FAX: +31(0)78-6306405

Service Direkt: +31(0)78-6306222
e-mail: info@krohne.nl

Johannesburg, SA

Norway
KROHNEInstrumentation A.S.
Ekholtveien 114

NO-1526 Moss

PO. Box 2178, NO-1521 Moss
TEL.: +47(0)69-264860

FAX: +47(0)69-267333
e-mail: postmaster@krohne.no
Internet: www.krohne.no

South Africa

KROHNE Pty. Ltd.

163 New Road

Halfway House Ext. 13
Midrand

TEL.: +27(0)11-315-2685
FAX: +27(0)11-805-0531
e-mail: midrand@krohne.co.za

Spain

1.I. KROHNE Iberia, S.r.L.

Poligono Industrial Nilo

Calle Brasil, n°. 5

E-28806 Alcala de Henares-Madrid
TEL.: +34(0)91-8 83 21 52

FAX: +34(0)91-8 83 48 54

e-mail: krohne@krohne.es

Switzerland

KROHNE AG

Uferstr. 90

CH-4019 Basel

TEL.: +41(0)61-638 30 30
FAX: +41(0)61-638 30 40
e-mail: info@krohne.ch

United Kingdom
KROHNE Ltd.

Rutherford Drive

Park Farm Industrial Estate
Wellingborough,

Northants NN8 GAE, UK
TEL.: +44(0)19 33-408 500
FAX: +44(0)19 33-408 501
e-mail: info@krohne.co.uk

USA

KROHNE Inc.

7 Dearborn Road
Peabody, MA 01960
TEL.: +1-978 535-6060
FAX: +1-978 535-1720
e-mail: info@krohne.com

Hong Kong

Castle Hill, NSW
h

Overseas Representatives

Algeria Japan
Argentina Jordan
Bulgaria Kuwait
Camaroon Marocco
Canada Mauritius
Chile Mexico
Columbia New Zealand
Croatia Pakistan
Denmark Poland
Ecuador Portugal
Egypt Saudi Arabia
Finland Senegal
French Antilles Singapore
Greece Slovakia
Guinea Slovenia
Hong Kong Sweden
Hungary Taiwan
Indonesia Thailand
Ivory Coast Turkey
Iran Tunesia
Ireland Venezuela
Israel Yugoslavia
Netherlands

KROHNE Oil & Gas B.V.
Kerkeplaat 18

NL-3313 LC Dordrecht

Tel: +31(0)78 - 63 06 300
Fax: +31(0)78 - 63 06 404
E-mail: info@krohne-oilandgas.nl
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