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1 INTRODUCTION

1.1 Guide to the user manual

The manual is structured into sections describing configuration and use of MultiTrend in some of the
most widely used applications.

1.2 Abbreviations and definitions

Term Explanation

CM Corrosion Monitoring

SM Sand Monitoring

MT MultiTrend

FBM FieldBus Master

FSM The electric field signature method (also called The electrical fingerprint)

FC FSM coefficient: New pin-pair measurement relative to Signature measurement

FSM-IT Field Signature Method Inspection Tool

MultiTrend | A computer program for retrieval, processing and display of data from an FSM based
instrument

ppt Part per thousand: 0,1%

RS-232 Serial communication standard.

RS-485 Serial communication standard.

Signature Baseline measurement used as initial reference for later readings

Site A process area with FSM-IT installations

LCA Local Corrosion Analysis

WT Wall Thickness

2 MAIN DATA

2.1 Copyvright & Licence Notice

Your licence agreement with CorrOcean ASA, which is included with MultiTrend, specifies the
permitted and prohibited uses of the product. Any unauthorized duplication or use of MultiTrend is
forbidden.

Copyright © 1997-2004 by CorrOcean ASA Trondheim, Norway.

2.2 MultiTrend Platform Requirements

Windows 98/NT SP6 and IE5 or better/NT2000 SP3/ XP SP1
Pentium CPU 600MHz, 64MB memory or better

At least 50MB free disk space

VGA Monitor and minimum 800 * 600 resolution graphics adapter
RS232 serial port
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3 TECHNICAL DESCRIPTION

MultiTrend is a Microsoft Windows based program, which is used to manage and analyze corrosion,
erosion and FSM data. MultiTrend can be used to configure and receive data directly from a variety
of erosion/corrosion and FSM monitoring equipment such as SandLoggers and MultiLoggers, FSM
Loggers, G4 FSM Stations. MultiTrend also supports the MultiCorr portable instrument and the FSM
IT portable instrument.

3.1 Key Features

Configure the MultiCorr instrument. Corrosion probes can be defined in the MultiTrend
program and later be downloaded to configure the MultiCorr instrument with the correct tag
names and parameters.

Transmit data from the MultiCorr for storage on a PC.

Control and download information from connected instruments and probes.

Analyse corrosion and erosion data by performing various trending - corrosion rate plots and
average metal loss and metal loss rate plots.

Use the erosion data to calculate the sand rates and perform trending of sand rates and
average sand production.

Handles ER, Sand, LPR, PT, Galvanic, Analogue and Weigth Loss Copupon probes.

Control and configure FSM station functions

Control and configure FSM IT Instrument functions

Retrieve FSM data from your FSM stations

Retrieve FSM data from your FSM IT installations

Process and examine the FSM data as trends in XY plots or as 3D surface plots

3.2 Supported instruments

SandLog

MultiLog

MultiCorr

FSM Station G2
FSM Station G4
FSM IT Instrument
FSM Log

4 PREPARATION AND INSTALLATION

4.1 Installing MultiTrend

The MultiTrend installation program will perform the necessary steps to install MultiTrend on the
computer. To start the installation program insert the CD disk into your PC, and the installation
program will should start automatically, if the start automatically windows feature is disabled for your
computer then start the SETUP.EXE program and follow the instructions given. During the install
process, you will be asked to submit the MultiTrend License number. This license number is
stamped either on the CD cover or on a separate sheet of paper. The license number is necessary in
order to enable the ordered functions of MultiTrend.

To start a program using the Run command:

1) Click the Start button, and then click Run.
2) Inthe Open box, type the location and name of the program you want to start the Setup.exe
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The user must input the directory location for the MultiTrend program and into which folder to put the
program icons.

An installation consists of a number of files of which some are installed in the program directory

location and some are located in the Windows system directory. In addition, the installation program
will perform the necessary changes in the Windows Registry.

4.2 Uninstalling MultiTrend

To completely uninstall the MultiTrend program, display the Windows Control Panel and double click
on the Add/Remove Programs icon. In the Add/Remove dialogue, select MultiTrend and click the
Add/Remove button to start the uninstall process. The uninstall process will only remove program
components. Data files will remain on the hard disk and must be removed manually by using the
Windows Explorer.
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5 OPERATING INSTRUCTIONS

5.1
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Figure 11 The MultiTrend Main Window

Figure 11 shows the main MultiTrend Window. The main components of the window are:

The Title Bar. The bar at the top of the window. The left part of the bar displays the current
configuration filename (here Blake.mcf) and the Program name (MultiTrend). The right part
of the bar contains icons for minimizing/maximizing and closing the window.
Below the title bar is the main drop down menu bar. Many common functions can be
accessed via menus available here. Below the menu are the three view selection tabs. This
part of the main window is hereafter called the summary window. This is used to select how
the configuration data is presented. The options are:
- General view. Gives information about how probes are located in context with larger
structures (Figure 22 The General View)
- Instrument View. Gives information about how MultiTrend communicates with the
probes. (Figure 33 The Instrument View)
- Status view. Presents the current status of the probes. (Figure 44 The Status View)
To the right of the summary window is the detail window. This window displays details about
the item that is selected in the summary window.
Below the summary window is the log window. Error and information messages are displayed
here.
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Figure 44 The Status View

5.2 A brief description of MultiTrend configuration items

MultiTrend uses five classes of configuration items. These are:

Probes

All measurement data are stored under various types of probes. The probe controls the
calculation from raw data to result data. All calculation parameters are stored with the probe.
Selecting it in the summary window accesses results and parameters for a particular probe.
Locations

Only one type of location is used. It is used to group probes that are located together.
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Sand probes use probes from the same location as inputs for sand calculation. The location
symbol is only displayed in the General View.

Systems

Only one type of system is used. It is used only to group items in the General View to make it
easier to locate a particular probe in larger structures.

Instruments

The instruments control data acquisition from the measuring devices. Instruments are only
displayed in the Instrument View.

Interfaces

The interfaces describe the communication channels between the sand computer running
MultiTrend and the physical sensing device. Interfaces are only displayed in the Instrument
View.

5.2.1 The Sand Probe

The sand probe is indicated by the ﬂ symbol. The sand probe has a number of metal elements that
erode if exposed to sand particles. This makes the elements thinner, and their electrical resistance
increases. The sand sensor measures the resistances and MultiTrend retrieves and stores these
values. Based on the resistance values, MultiTrend calculates the following values:

Metal Loss

This is the thickness of the metal that is eroded from the sand probe since the probe was new.
Erosion rate

This is the rate the metal elements are diminishing in thickness. The rate is based on the
average change of the latest metal loss values. The number of values used for the calculation is
controlled by the F>> button next to the metal loss rate in the sand probes calculation tab.

Sand rate

This is the calculated amount of sand per time unit. The calculation is based on the Erosion rate,
the velocity of the medium carrying the sand and the average particle size of the sand. The
velocities and particle size are taken from the flow and particle size probe in the same location
as the sand probe.

Accumulated sand

This is the amount of sand produced over a period of time and can only be plotted.

Sand content

This is the amount of sand per volume unit of the medium.

5.2.2 The flow probe

The flow probe is indicated by the = symbol. The flow probe stores the oil, water and gas flow rates
in the pipe in which the sand probe is mounted. These values are input manually if they are not
available from a sensing device. From the rates, it calculates the velocity of the medium flowing in
the pipe for use in sand calculations. It uses pipe diameter, pressure and temperature from the
location as inputs for the calculation.

5.2.3 The particle size probe

The patrticle size probe is indicated by the ! symbol. It is used to store the average size of sand
particles for use in sand calculations. Usually the data is manually entered.

5.2.4 The pressure /temperature probe

The pressure/temperature probe is indicated by the iEE symbol. It stores pressure and temperature
readings from the sensing device or from manual input if no such device exists. Pressure and
Temperature is used by the sand and flow probe on the same location for sand and velocity
calculations.
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5.2.5 The FSM matrix probe

The FSM matrix probe is indicated by the i symbol. It stores pair measurement for FSM matrixes.

53 MultiTrend Status System

MultiTrend has a system that gives information about status for all configuration items
(Instrument, probes interfaces), each configuration item will have several status states that are
displayed and optionally exported:

The status is displayed in the General View and Instrument View visually as a yellow or red dot
next to the item icon. Red indicates an alarm, yellow indicates warnings.

Detailed information about the alarms is found in the details window for the item Figure 55.

B2 MultiTrend - FSMStation. mcf

File Edit ¥iew Mode Plot Help
E|E| & 2| 2T b

General I Instrument | Probe Status |

=y FSMStatior. mef

% M atriz_1

D [ B Houzekeeping

Tag IMatriH_1_HK w3 Alarm E"Waming: Below Limnit

- Aclio [idie
Mame IHDusekeepmg

Last Update [Not Set
Ealculatiunsl Descriptianl F'arametetsl Infarmation  Commatids

Figure 55 Status Details Window

In the Details window three-text fields display the status, present action and the time and date
for the last update for the item. For further information for the present alarm setting click, the

status icon . or E

In the Alarm Dialog Figure 66, the following is shown:
- Tree view displaying the items involved in the status chain
Alarm Description showing a explanation about the alarm and the time stamp it

appeared
With the drop down list the alarms and warnings can be triggered manually for test
purposes
Clear alarm buttons
=l ® Housekeeping Alarm Description

----- W arhing: Below Limit

21/02/03 15:12:58
Ore of the calculations is below zet limit.

Clear &larm | Clear Al .-’-‘«Iarmsl

Test zet alarm

[ |
Clase |

Figure 66 Alarms Dialog
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5.3.1 Status Types

Monitoring. The result of a calculation compared to a user defined set of limits
(Optional):
o High (The last result is above the limit)
Low (The last result is below the limit)
High over time (The result has been above the limit for set time)
Low over time (The result has been below the limit for set time)
Not updated over time (The result has not been updated for a set time)
Not changed over time (The result has not been changed for a set time)

O oO0Oo0oo0oo

Instrumentation. Any errors reported by the instrument hardware related to the
instrument electronics or sensing device. Will have to be defined for each instrument
type. Examples:

Element failure (maps to probe sub-item)

Low battery

Loss of charging current

Open pair maps to matrix sub-item

O O 0o

Communication Status. Result from last communication attempt
o Error code

Unknown Status. When MultiTrend enters online mode, the instrumentation status must
be considered unknown. For symmetry, all other alarms are cleared and the unknown
alarm set. The unknown alarm is cleared at first alarm evaluation for the item (e.qg.
communication or new measurement events).

Action/Progress status.
0 Any time consuming action, usually communication progress.
0 Always cleared when done

5.3.2 Status propagation rules

The idea behind this is that the general view items displays the collective status of its child items. To
achieve this, the status must propagate between items.

The status propagates towards the child items in the instrument view and towards the root in the
general view. The general view always display the "worst" status of its sub items. The instrument
view displays the "worst" status of the parent items.

5.3.3 Alarms and Warnings

Each probe, instrument and system item in MultiTrend has an Alarms signal. This signal contains
information about measurements exceeding set limits, instrumentation failures, communication
problems and system problems. The signal can be extracted for a single probe or instrument, or
combined for a group of probes as grouped by the system or location icon in MultiTrend. The signal
is reported as a 32 bit unsigned integer value were each bit has a predefined meaning and must be
inspected individually.

Bit Number | Name Comment

0 A_AboveLimit Set when measurement is above a preset limit
Cleared when measurement becomes below limit
again or when A _AboveLimitAlarm is set.

1 A_BelowLimit Set when measurement is below a preset limit.
Cleared when measurement becomes below limit
again or when A BelowLimitAlarm is set.

2 A _AboveLimitAlarm Set when preset number of consecutive
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measurement has been above preset limit.
Cleared when measurement becomes below limit
again.

A_BelowLimitAlarm

Set when preset number of consecutive
measurement has been below preset limit.
Cleared when measurement becomes above limit
again.

A_UpdateTimeOut

Set when no new measurement has arrived within
preset interval.
Cleared when a new measurement arrive.

A_NoChange

Set if a preset number of consecutive measurement
are equal.
Cleared when the measurement change.

A_LowHardDisk

The system disk or database disk has below 10MB
and below 15% free space.
Cleared when enough free space is made available.

A_FileError

Set when write to online export file failed.
Cleared when last write to online export file
succeedes.

A_AllElementsinvalid

Set when all elements are invalid for a
measurement.

Cleared when at least one element is valid
(Applies to SandProbe/Er probes only).

A_SomeElementsinvalid

Set when at least one element becomes invalid
(resistance of element is outside of 0.1mOhm to
1.00hm or element metalloss is less than —10% of
element thickness or more than 70% of element
thickness)

Cleared when all elements are valid or invalid.
(Applies to SandProbe/Er probes only).

10

A_SandCalc_FlowToolLow

Set when flow velocity is too low for sand
calculation.

Cleared when flow velocity is large enough for sand
caclulation

(Applies to Sand Probes with Sand Rate checked
for status view)

11

A_InvalidProbeData

Set when the probe raw data is not within valid
ranges.

12

A_InvalidProbelnputData

Set when and input probe gives results that are
meaning less for further calculations E.g. flow data
used by a sand probe is invalid

13

A_InvalidTimestamp

Set when a measurement with an invalid timestamp
was received.

Cleared when a measurement with valid timestamp
is received.

14

A_RetrieveFailure

Set when Scheduled or manual retrieval of
measurements from instrument failed for any
reason.

Cleared when Scheduled or manual retrieval
succeeds.

15

A_NoResponseFrominstrument

Set when last command to an instrument gave no
response.
Cleared when instrument response is received.

16

A_InstrumentReceivedlllegalCo
mmand

Set when the instrument reports that it received and
unacceptable command. Cleared when the
instrument accepts a command. (Applies to some
instruments only)

17

A_InvalidResponseFrominstrum
ent

Set if the response from the instrument is invalid.
Cleared when the instrument responds with a valid
response.
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18 A_InvalidinstrumentData Set if the measurement data packet from an
instrument is badly formatted or has a checksum
failure.

Cleared when a valid measurement datapacket is
received from the instrument.

19 A_ConnectionProblem Set when an instrument or interface failed to
connect or open port for communication.

Cleared when instrument or interface succeeded in
connecting.

20 A_NoResponseFromFieldBusM | Set when Fieldbus master is not responding

aster Cleared when fieldbus master responds.

21 A_CommunicationProblem Set when an unspecific communication problem
occurs.

Cleared when communication succeeds.

22 A_EmergencyMode Logger is in emergency mode

23 A_LowMemory Set when MultiTrend detects that the available
(virtual) memory is low

24 A_DatabaseError Set when MultiTrend fails or partially fails to store a
measurement in the database.

25 A_HousekeepingWarning Set in an instrument item when a warning is
triggered in the housekeeping probe.

26 A_ HousekeepingAlarm Set in an instrument item when an alarm is triggered
in the housekeeping probe.

27-30 Reserved for future use Reserved for future use

31 A_Unknown Set for all items when MultiTrend enters online

mode. This happens e.g. after an uncontrolled PC
shutdown or configuration changes. The status for
probes is set to unknown until new data arrives or
an error occurs. The status for instruments is set to
unknown until communication occurs.

5.3.4 Monitoring. Setting Limits.

MultiTrend can be configured to monitor incoming data and trig warning and alarms upon set

conditions.

To bring up the monitoring dialogue for a particular signal, select the M>> button as shown in the
following figure.
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Figure 77 Bringing up the monitoring dialogue

The monitoring dialogue (Figure 88 below) allows high and low limit to be defined for the selected
signal. If the value for the signal is outside the limits interval, an out of limits warning is trigged on
this probe. If the number of consecutive values outside the interval is above the set value, an out of
limits alarm is trigged on the probe.




CorrOcean ASA Rev: 04
MULTITREND USER MANUAL Page: 15o0of 125
Document No.: 4174-16959-1-MU-0003 Date: 03.10.04

Monitoring / Alarm Settings B i‘

Maonitaring of |':IW':| Metal Loss

o [ Limit Manitaring

HighLimit | 0. 000000000 [pm =] |:-|

Law Limit | 0. 000000000 [pm 7|

Blarm after |5 _i: measurements out of limitz

— Update Maonitaring

Alarm if not updated every |5 ﬁ IMinutes ll E-|
Slarm if |5 _Ij measurements are equal |:-|

Apply Settings to all
walues of thiz type

2k, I Cancel

Figure 88 The monitoring dialogue
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The settings for update monitoring allows an alarm to be trigged (No change Alarm) if the value is not
updated at the expected intervals.

The Apply to All button will copy the settings to all signals of the same type belonging to a probe of
the same type.

54 Using MultiTrend with MultiCorr

The MultiCorr is probably the most flexible and sophisticated hand held corrosion meter available. It
is designed for direct interrogation of all types of corrosion probes, but can also be supplied as an
autonomous data acquisition unit for continuous monitoring and for communication with the
CorrOcean range of corrosion and sand loggers. For details on using the MultiCorr instrument, see
the MutiCorr Manual.

The instrument is software-controlled, fully menu driven and reads the probe at hand upon simple
operator commands. The readings are displayed instantaneously, e.g. in mm, mils (accumulated
material loss), mm/y or mpy (corrosion rate), mA and mV (galvanic current or potential) according to
the operator’s selection. The readings are automatically stored in the high-capacity memory, along
with probe/tag no, date and time, and can be redisplayed at any point in time.

The instrument can be used for any ER, LPR or Galvanic probe simply by selecting the probe type
from the menu and entering the electrode surface area (for LPR or Galvanic probes) or sensing
element thickness (for ER probes). The meter can furthermore read potentials/voltage signals, and
accordingly be used in cathodic protection to measure accurately the current output from shunted
anodes, as well as reference electrode potentials.

With the memory loaded with readings for the day, the week or the month, the MultiCorr can be
plugged directly into your PC, where MultiTrend retrieves the data and provides powerful means of
data management capabilities.
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5.4.1 Creating a MultiTrend Configuration
To create a clean configuration file, select File->New on the pull down menu. Give the new file a
suitable name e.g. "MultiCorr Test" so that it can be easily recognized.

5.4.1.1 Connecting a MultiCorr instrument to MultiTrend
MultiCorr can only be connected to MultiTrend via the PC’s COM port.

5.4.1.2 Creating an interface

Select Edit->New->Interface from the pull down menu as shown in Figure 11 (or New->Interface from
the context menu).

EESUhseaSensurTest.mcf - MultiTrend

&2 subseasensorTest.mcf - MultiTrend File Edit View Mode Flot Help
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= BT e il
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Remave item Locakion (Pipe)
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Probe

Figure 99. Creating an interface

This brings up the interface selection window, shown in Figure 1010. Select Serial, then press the
Next> button.
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Figure 1010 Interface selection window
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the creation of the
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Figure 1111 Port Selection Window

Now your Instrument View contains an icon representing the new serial interface (see Figure 2424)
Select the icon and chose the setup tab in the detail window. Select the baud rate according to
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MultiCorr’'s documentation; alternatively check the instrument’s configured baud rate. In most cases
the other parameters can be left with their default values.

5.4.1.3 Adding a MultiCorr Instrument

To make measurements, an instrument with probes must be connected to the interface.
Select New->Instrument from the Interface context menu, give the instrument a name (e.g. MC1),
and select MultiCorr from the Type drop-down list.

E1-2) Connected
- .LW Tag tC1 Parta’SerNumberl
e Gtz N ame I Order Humber I
Remowe item Location [Pipe] Tozs Im Mamufacturer W

Interface

Options
R Description:
Probe

Cancel |

Figure 1212 Adding an instrument

If the instrument is physically connected to the PC, we can now communicate with it.

5.4.1.4 Adding a probe to the MultiCorr configuration

To add a probe, select Edit->New->Probe on the pull down menu, select New->Probe from the

context menu or select the Iﬁl symbol from the toolbar).
In this example we add an ER probe.

B2 MC Test.mcf - MultiTrend =2 Conrected
File View Mode Plat Help =", COoM1
E‘ Hew Y system  L( 7 ¥ Elat 3 I
Remaove item Location [Pipe] m Syztem
Ge Options Interface Bemove item Location [Pipe]
Instrument . Interface
- Connected Optionz —

Inztrument

=", COM1

L @ N

Figure 1313 Opening The Probe Selection Window

This brings up the probe selection window as shown in Figure 4242.
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Figure 1414 The probe selection window

5.4.1.5 ER Probe Parameter Setup

Consult your sensor documentation to determine the number of elements and the Reference
thickness your ER probe element has. Enter it in the Window as shown below, and then select the
Next button. The next window allows you to record additional information about the probe. These

parameters are optional.
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Figure 1515 ER Probe Parameter Setup

Enter the information for the type of ER probe you have in the ER Probe parameter window. If the
probe type you have is not listed, use the General type. Then select the Next> button. The next
window allows you to record additional information about the probe. These parameters are optional.

5.4.2 Transmit Data from MultiCorr to MultiTrend

To receive data from the MultiCorr, first Ensure that COM port settings are correct.
Go to the Instrument View Window and select the instrument from which you want to transfer data,
by placing the cursor on the instrument.
connected to a relevant COM port.

Select Retrieve Data>> from the commands tab in the Instrument Detail Window.

The MultiCorr to be downloaded should be listed as
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Descriptionl Informalionl Address  Commands |

Retrieve Data »»
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Figure 1616 Retrieve data from MultiCorr (1)

Retrieve data from MultiCorr
Selectprobes  SelectAll | Unselectal |
Tag | Murn | heas. | [izzard selectedl Stop Hetrievel
Erl 1] a

Stare selected |

Store Optionz

¥ Autocreate unknown probes

IEIn MuliCor gelect: Advanced mode - Transmit - Transmit

Figure 1717 Retrieve data from MultiCorr (2)

Ensure that the probe information you wish to download is selected by clicking the check box to the
left of each probe.

The probe’s Store options can be selected by clicking the relevant check boxes.
On the MultiCorr Instrument select:

Advanced mode
Transmit
Transmit

Data is now being transferred to the PC.

If a probe is defined in the instrument but not created in MultiTrend prior to the data transfer,
MultiTrend can create the probe automatically.

Transferred data has to be stored or discarded before you can leave the Retrieve Data Window. The
Select/ Deselect function makes it possible to filter out or save only selected data. If the MultiCorr
has transmitted data from e.g. 10 different probes and only one probe is of interest, the appropriate
probe can be selected now, before clicking the Store Selected button. Only data from the selected
probe will now be stored.

NOTE
Probes which have been auto created will contain default values for the probe parameters. These
values should be changed to reflect the correct values of the probes.



CorrOcean ASA Rev: 04
MULTITREND USER MANUAL Page: 20of 125
Document No.: 4174-16959-1-MU-0003 Date: 03.10.04

5.4.3 Transmit MultiTrend Configuration Information to MultiCorr

The probe setup information contains information like tag numbers, initial probe thickness, probe type
etc. To use a MultiCorr instrument, this information must be defined in the MultiCorr as well. This
information can either be input manually on the MultiCorr or transmitted from MultiTrend.

To transmit probe setup information from MultiTrend to the MultiCorr instrument, first connect the
MultiCorr instrument to the PC, and ensure that COM port settings are correct. The MultiCorr to be
downloaded should be listed as connected to a relevant COM port.

Then go to the Instrument View window and select the instrument to which you want to transfer data.
Select the Commands tab and press Transmit Probes>>.

Descriptionl Informalionl Address  Commands |
Retrieve Data »» |

Figure 1818 Transmit probes to MultiCorr (1)

Tick the check box in front of the probes for which you want to transfer the setup.

Transmit probe information to MultiComnr

Select probes Select Al |

W= EA

Stark Transmit!

Progress:

Status
IFleady.

Cloze |

Figure 1919 Transmit probes to MultiCorr (2)

On the MultiCorr instrument:

On MultiCorr MKI select:
- Advanced mode
- Acq. Setup
- Inst/Edit Tag
Type the instrument pass code
- Rec. From PC
On MultiCorr MKII select:
- Advanced mode
- Acq. Setup
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- Load from PC
Answer OK in MultiTrend to start transferring the probe setup data to MultiCorr.

NOTE

When data is transmitted to the MultiCorr instrument, the tag number/channel number sequence will
be decided by the Probe Number given in the Address field in the MultiCorr dialogue. All Probe
Numbers for one probe type must be unique. A probe given an address of 5 will then be given the
same channel number on the MultiCorr instrument. Probe numbering will start on O for each probe

type.

Selecting the MultiCorr in the Instrument
View displays details about it in the detail

window
i L
eneral View  Instpar 4| v | Tag T
22 Connect IITIC ﬂ I
=1, COM1
- arl Status The probe number will be used by
P QK MultiCorr to identify the probe
ere I after the probe setup has been
e @ Ipr transferred.
Descriptinnl Information  Address |I:|:|
1st LPR probe starts

—————————— on probe number 0
25102000 130454 Cli .‘I Eunnected PrDbES:

25402000 13:04:54 CI

! Taqg Type Probe H}Jﬁ1
25402000 130454 Cli >

: Ipr LPR Probe |0
25402000 130455 Cli i
25.10.2000 13:04:55 Cli erd ER Frobe |1 4
25102000 130455 Cli et ER Proke 9/ .

The probe number can be set to an any

number from 0 to 99 by clicking here 1st ER probe starts

on probe number 0
Figure 2020 The MultiCorr address tab shows the probe numbers of the probes

The following precautions should therefore be taken before re-transmitting probe data to a MultiCorr
that already contains tag numbers.

Make sure all readings in the MultiCorr have been cleared
Always transmit all probes of a probe type to the MultiCorr

WARNING

Please also note that MultiTrend supports tag numbers with a length of 20 characters, whereas
MultiCorr only supports 10 characters. MultiTrend will not limit the tag numbers to 10 characters, so
it is the responsibility of the user to ensure that tag numbers have the correct length.

55 MultiTrend MultiLog/SandLog Offline System

This section describes use of MultiTrend offline system.

In a MultiLog/Sandlog system, the MultiCorr unit can be used to “carry” the measurement data from
the Logger to the PC running MultiTrend. MultiCorr is used in terminal mode for this operation.

Data is dumped from the Logger to the MultiCorr terminal and then retrieved by MultiTrend.

The procedure is very similar for MultiLog and SandLog — the difference mostly concerns the various
probes that can be connected to each of the loggers. In the following example, we will use a
SandLogger instrument with a sand probe. Set up of the logger itself must be done from the MultiCorr
instrument, please see the MultiCorr manual for this operation.
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5.5.1 Creating a MultiTrend Configuration

To create a clean configuration file, select File->New on the pull down menu. Give the new file a
suitable name e.g. "Log Test" so that it can be easily recognized.

5.5.1.1 Creating an interface

Select Edit->New->Interface from the pull down menu as shown in Figure 2121(or New->Interface
from the context menu).

EESUhseaSensurTest.mcf - MultiTrend
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Figure 2121 Creating an interface

This brings up the interface selection window, shown in Figure 2222. Select serial and press the
Next> button.
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Figure 2222 Interface selection window
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Figure 2323 Port Selection Window

Now your Instrument View contains an icon representing the new serial interface (see Figure 2424)
Select the icon and chose the setup tab in the detail window. Select the baud-rate according to
instrument documentation. In most cases the other parameters can be left with their default values.
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Figure 2424 Setting Serial Port properties

5.5.2 Connecting a MultiCorr Terminal to MultiTrend

From the context menu of the Serial Com interface, select New->Interface.
For type of interface, select Terminal under CorrOcean Interfaces, as shown in Figure 2525.

General Yiew  [nstrument Yiew | Probe Status Viewl Select interface type to create
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< Baclt I Ment » I Cancel Help

Figure 2525 Creating a MultiCorr Terminal Interface
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Give the terminal interface an appropriate name.
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5.5.3 Adding a Logger Instrument and probe manually

From the context menu of the Terminal interface, select New->Instrument

Choose the wanted instrument. In this example, we select the SandLog. Give the instrument an
appropriate name in the Tag field.

El'" Connected Mew Instrument [ %]

"4 COMI

...... F W’ ; | Tag ISandLDg Part/Ser Numberl
e
System M arme I Order Murnber I
Bemove item Location [Pipe] Type ISandLag ] Manufacturer II:mrD.:ean

[nterface

Optionz .
L ——— m Dezcrphion:
Probe

R cweel |

Figure 2626 Adding an instrument

5.5.3.1 Adding a probe to the MultiTrend configuration
To add a probe, select Edit->New->Probe on the pull down menu (or select New->Probe from the

context menu or select the Iﬁl symbol from the toolbar). In this example, we add a sand probe see
Figure 2727.
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< Back I Mext » I Cancel Help

Figure 2727 Adding a Sand Probe

Give the probe an appropriate name.
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5.5.3.2 Sand Probe Parameter Setup

Consult your sensor documentation to determine the number of elements and the Reference
thickness your sensors sand probe has. Enter it in the Window as shown below, and then select the
Next> button. The next window allows you to record additional information about the probe. These
parameters are optional. See Figure 2828
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Figure 2828 Sand Probe Setup

5.5.3.3 Sand Offline System
The offline sand system set up is shown in Figure 2929.
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Figure 2929 Offline System

5.5.4 Automatic creation of logger and probes

If no MultiLog / probes have been defined under the Terminal, MultiTrend will create the correct
probes and connect them to the MultiCorr Terminal when retrival of data is performed as described in
5.5.5. The user must give each probe an individual tag name. The MultiCorr Terminal interface must
still be created manually before retrieving data.
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5.5.5 Retrieving data from MultiCorr Terminal

Select the new MultiCorr Terminal icon; choose the Commands tab in the Detail pane and press
Retrieve Measurements>>. After creation of probes, the Retrieve data from Terminal dialog appears.

Retrieve data from Terminal E3
Select probes rzelect Al |
Instrumnent/probe: | Measurements | Disezard selectedl Stop Hetlievel

Bl LN

----- Erl ]

[ ® Internal ] / @

\ Store selected |
@ .
Store Optionz

¥ Autocreate unknown probes

A aiting for measurements.

Cloze |

Figure 3030 Retrieve data from Terminal

Select the probes to retrieve data from (1), and press Store Selected (2).
Logger data will be retrieved from the MultiCorr Terminal.

5.6 MultiTrend MultiLog/SandLog Online system

This section describes setup of MultiTrend online system using a CorrOcean FieldBus system.

The procedure is very similar for MultiLog and SandLog — the difference mostly concerns the various
probes that can be connected to each of the loggers. In the following example we will use a MultiLog
instrument with an ER probe

5.6.1 Creating a MultiTrend configuration file

To create a clean configuration file, select File->New on the pull down menu. Give the new file a
suitable name e.g. "FieldBus Test" so that it can be easily recognized.

5.6.2 Connecting a FieldBus system to the PC

This step depends on the type of interface of the FieldBus system. Check the FieldBus Master
documentation before proceeding.

The example assumes that the communication between the PC and the FieldBus Master is through
the PC COM port. A MultiLog and a probe will be connected to the FieldBus Master.

A brief description of adding a Modbus interface is also included.

5.6.2.1 Adding a Serial Com Interface

For connection via the PCs COM port, MultiTrend must be configured with a serial interface.

Select Edit->New->Interface from the pull down menu as shown in Figure 3131 (or New->Interface
from the context menu). If the sensor has a Modbus interface, you should proceed with section
5.6.2.2.
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Figure 3131 Creating an interface

This brings up the interface selection window, shown in Figure 3232. Select Serial and press the
Next> button.
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Figure 3232 Interface selection window
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Figure 3333 Port Configuration Window

Now your Instrument View contains an icon representing the new serial interface (see Figure 3434).
Select the icon and chose the setup tab in the detail window. Select the baud-rate according to
sensor documentation. In most cases the other parameters can be left with their default values.
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Figure 3434 Setting the serial port properties

5.6.2.2 Adding a Modbus interface

If the FieldBus Master has a Modbus interface, MultiTrend must be configured with a Modbus
interface. Please refer to the MultiTrend Modbus User Manual for a description of how to do this. If
the FieldBus Master has a RS232 interface, this step should be skipped.

5.6.2.3 Adding a FieldBus Master

To add a FieldBus Master, select Edit->New->Interface from the pull down menu (or select
New->Interface from the context menu). This brings up the interface selection window as shown in
Figure 3535. Chose the FieldBus Master under CorrOcean Interfaces.

Select interface type to create
— System Inteffaces
' Serial ' Modem " TCPAP
— ConQczean Interfaces
C FieldBus Segment  © Teminal
= Extemnal Charinel
< Baclt I Ment » I Cancel | Help

Figure 3535 The Interface Selection Window

Give the interface an appropriate name, e.g. FBM1.
If the FieldBus Master has been given a proper tag in the overall system, we recommend that this is
used to identify the Master in MultiTrend.



CorrOcean ASA Rev: 04
MULTITREND USER MANUAL Page: 30of 125
Document No.: 4174-16959-1-MU-0003 Date: 03.10.04

5.6.2.4 Adding a FieldBus Segment to the Master

A FieldBus segment must be added to the Master. The Fieldbus segment is the interface card
installed in the FBM. Select New->Interface from the context menu, and select FieldBus Segment
under CorrOcean Interfaces. One segment should be defined for each interface card. The Instrument
View should now resemble Figure 3636.

General View  [nstrument Yiew | Probe Status Wiew I
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Figure 3636 FielBus Master and Segment

5.6.3 Adding a Logger Instrument and Probe

To make measurements, an instrument with probes must be connected to the FieldBus system.
Select New->Instrument from the FieldBus Segment context menu, give the instrument a name (e.qg.
ML1), In this example we select MultiLog from the Type drop-down list.
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Figure 3737 Adding an instrument

If the hardware (Master and Logger) is physically connected to the PC, we can now communicate
with the logger.

To determine the logger’s address, select the Address tab in the Detail pane and set the address to
255 (broadcast) (makes the Master communicate with all connected loggers). Only one logger can be
connected at a time, when broadcast is used for identifying a logger.
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Description | Information  Address |D:|mmands| Statug Detailsl

Logger Address; I 265 j
Connected Probes:

Tag Type I Connector I

[
5
Figure 3838 Determining logger address

Select Status Details and click Refresh!, as shown in Figure 3939.

Dmscription | information | dddmes | Commands | Stabur Dubsiz |

\
' Vermion |3 06-000-N CAL-D0G QK] FEAdd |6 I Select Status Details
1] 2
129 1006 O 1006E
Eatey  HENENEEE NENREEER 7085700
Tercesus A NRRRRRRRE 2257 T

Log Int=rval [Mat Lasongl Used Buffers 300080 3000

Mestlng |Not Logang! I-lﬂﬁlliﬂ 14AGE 154248

Dlock
O Bowd Chock,  |14/05A13 154238

Gt fram
Last Suncluarize [Faver Bymcdecedaa | [

Figure 3939 Communicating with the Logger

If the communication is set up properly, the logger should now give its status.

The logger address can be read out of the SW Version string in the Status Details window, as shown
in Figure 4040.

SW 1D Cali- Address Enabled
Version brated Probes
— " —

3.08-001-CAL-001 -IJKLM

Figure 4040 Logger ID and address

Alternatively, the logger address can be queried by using an Interactive Logger Command, see 5.6.6.
Set the correct logger address in the Address tab to avoid conflicts with other loggers. The Logger
address can be set from 2 to 31. Address 1 is used for the Field Bus Master.
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5.6.4 Troubleshooting Logger Communication

If the procedure in section 5.6.2 gives no response in the logger Status window, these are the most
common causes.
The MultiTrend serial interface has been set up with wrong baud rate.
The RS232 cable and/or cable between logger and FieldBus Master are not properly
connected. (If the two green data LEDs on the FieldBus Master are flicking when trying to
communicate, the communication between PC and Master is functioning properly).
The logger's battery is discharged. Try leaving the logger connected for about half an hour
and try communicating again.

If all these checks fail to produce a response, the logger may be faulty. Please contact CorrOcean for
further support.
5.6.5 Retrieving Measurements using a FieldBus / Logger system

This step assumes that a Logger and a FieldBus interface have been added to the MultiTrend
configuration.

All measurements stored by MultiTrend are associated with a probe. Before measurements from the
logger can be stored, the probes must be added to the configuration.

5.6.5.1 Adding a probe to the MultiTrend configuration
To add a probe, select Edit->New->Probe on the pull down menu (or select New->Probe from the

context menu or select the Iﬁl symbol from the toolbar).
In this example, we add an ER probe.

[
ieldBus Test.mcf - MultiTrend =& Connected

. E-"1a COM1

Ei Wiews Mode Plat Help E|ﬂ FEM

E‘ %PS‘T“ Fiee =" FB1aib
—— Hemove item Location [Fipe ;"M

Interf = @ et 2
Ge  Dptions mENASE Sust
= Instrument Lz
-8 Connected Bemove item Location [Fipe]

Interface
Instrument

{ E-", COMT
Bl FER1
== FE1akh
= {T% ML

oo @ Internal

Options

Figure 4141 Opening the Probe Selection Window

This brings up the probe selection window as shown in Figure 4242.

Add Mew Probe

— ldentity

Tag IEF‘1 Mame I
T | =

Descrip

Galvanic Probe
Analogue Probe
Sand Probe

Flaw Probe s
Press./Temp. Probe iy

< Baclt | HErts | Cancel I Help

Figure 4242 The probe selection window
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5.6.5.2 Probe Parameter Setup

Consult your sensor documentation to determine the number of elements and the Reference
thickness your probe has. Enter it in the Window as shown below, and then select the Next> button.
The next window allows you to record additional information about the probe. These parameters are
optional.

Edit ER Probe parameters <] Edit ER Probe parameters [1X]
ER Probe Reference Thickness ~ Probe Information
T - | [ 2sa00ooum o]
Part ar Serial Mumber I
Element Thickness
" Flush & Projectin 254.0000 [prm -
=g I ||-l J Order Murnber I
Mum Elements  Enabled Elements Initial Metallozs
|1 = 1 | 0.0000 |um 7] Marufacturer ICoercean
Conceal Factor
| o.ooo0|% 7| Installation D ate |1s.02.m vl 103743 =
Element b aterial : -
Carbon Stesl = Mounting Positian |5 0'Clock (Bottor] =l
< Back I—IHext N Cancel | Heln | < Back I Finigh I Cancel I Help

Figure 4343 ER Probe Parameter Setup

Consult your sensor documentation to determine the type of probe you have. Enter the information in
the Probe parameter window. If the probe type you have is not listed, use the General type (Only for
ER Probes). Then select the Next> button. The next window allows you to record additional
information about the probe. These parameters are optional.

5.6.5.3 Probe setup verification

When you have added all sensors with probes to be tested, your Instrument View should look
something like Figure 4444,

General Vigw  Instrument Yiew | Probe Status Wisw Tes Mame Tope
EI--- Connected IML'I ﬂ I tultiLog @
= "1, COM1 MultiLog with probe
S FEMI has been added to
= FBML on Field Bus Status
=¥ FB1ab Segment @
= () ML oK
ER1
/ - @ Intemnal Description | Information  Address |I:Dmmands| Status Detailsl
|cons can be Logger Address: |2 j
dragged and dropped Connected Probes:
to connect/deconnect Tag Type Connector
ER1 ER Proke ERJANALODG 1
ER Probe is L
displayed as
connected to ML1

Figure 4444 Instrument View after adding logger and probes

5.6.5.4 Taking single measurements

The MultiLog can store up to 3000 buffers containing measurements.
measurements depends on the type of probe used.

Maximum number of
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To make sure there are measurements in the buffers, we now would like to instruct the logger to take
measurements at a specified interval.

First, we want to synchronise the logger’s clock with our PC’s internal clock.

From the Commands tab press Synchronise Now!.

In Instrument View select the MultiLog, select the Commands tab and click the Change button under
the Measure group. In the dialog that pops up, you can set the logger's measuring interval (See
Figure 4545). For test purposes, set the Measure Every x [interval] to 2 minutes.

Press OK. MultiTrend will now send this setup to the logger.

Communication status messages are shown in MultiTrend's log window.

Descriptionl Informalionl Address  Commands |Status Delailsl Logger Meazuring

~ Measure lﬁl :
-‘ Every |2 IMinutes j Oherme 55 | -j| Measure Every|2 _:I IMmutes ﬂ

— Retrieve [ Delay Measurement Start To |11 : IS
E-‘ Every I'ID :II [Minutes =]

Meast Petrieval |19.c|2.u1 j|us;09;uu = Refrieve Now!

r— Clock

Last Synchionised |19.D2.EI1 10:59:32 Synchronize Mol |

Logger Configuration > | Advanced Setup >>| Apply to all Loggers!l

Figure 4545 Setting logger intervals

To ensure that the logger has taken measurements, wait a few minutes before proceeding.
Select Refresh from the Status Details tab and check that the Used Buffers value is > 0.
This indicates that the logger contains measurements.

From the Commands tab of the logger, select Retrieve Now!. MultiTrend will request the logger for
any measurements stored in the measurement buffers. If the buffers contain many measurements,
this operation may take some time.

Descriptionl Informalionl Address  Commands |Status Delailsl

~ Measure
-‘ Every |2 IMinutes j Change > |
— Fietieve

E-‘ Every I'ID :II IMinutes j

Meast Petrieval |19.c|2.u1 j|us;09;uu — Hetrievean!!

r— Clock

Last Synchionised |19.D2.EI1 10:59:32 Synchronize Mol |

Logger Configuration > | Advanced Setup >>| Apply to all Loggers!l

Figure 4646 Retrieving measurements from the logger

From the Probe Detail pane, the last measurement will be shown with timestamp and measured
value.
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Figure 4747 Retrieved probe measurements

5.6.5.5 Retrieving measurements automatically

As shown in the previous section, the MultiLog can be set up to take measurements at specified
intervals. MultiTrend can also be set up to retrieve these measurements.

Figure 4848 shows a part off the panel in Figure 4747, which is used for setting automatic retrieval
from a logger.

Toggle automatic Interval
retrieval on/off

R etrigs

_| Every |1|:I I4 ﬁ IMinutes j

M ext Fietrisyval I'IE'-':Q-':"I « jIUHZDHZUU +|_| Retriewe Mol

Initial retrieve
Figure 4848 Automatic Retrieval setup

Set an appropriate interval for retrieval, as well as Next Retrieval if needed, and toggle the ON/OFF
button to ON. The time set in Next Retrieval will delay the first automatic reading until it reaches the
time set. (i.e. the delay could be as much as 24 hours!)

From the Mode menu, select Online to enable online mode.

Automatic retrieval only works in online mode.

B2 FieldBus Test.mcf - MultiTre

File Edit Yiew EAluEE Plot Hel

Dﬁ-lul &l_ﬂ * Service

Operate

General View |

IEl"- Connected
Figure 4949 Entering Online Mode

At next retrieval time, MultiTrend will connect to the logger and retrieve all measurements stored in
the memory buffers.
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5.6.6 Advanced Logger Setup

For advanced logger setup, press Advanced Setup>> from the Commands tab Figure 4646.

The Advanced Logger Setup dialog appears Figure 5050.

The most widely used commands here are Clear Logger Memory After Retrieval (1) and Stop
Retrieval After Failed Reset (2).

(1) Clears the logger buffers for all measurements after retrieval. If this is left unchecked, the
logger buffers will eventually fill completely. Consequently, the logger will stop logging
(measuring).

(2) If checked, a failed software reset of the logger will result in a halt of automatic retrievals.

Advanced Logger Setup k E3

v Clear Looger Memory Sfter Retrival«— (1)

Delay Between Commands IU— millizeconds
Murnber of Command Retries Im—
Delay Before Command Rety IW millizeconds
Retrieve Failures Before Logger Reset ]20—

2
¥ Stop Retrieval After Failed Fleset - @

Cahicel |

Figure 5050 Advanced Logger Setup

Another set of manual (interactive) logger commands can be accessed by pressing
Logger Configuration>> in the Commands tab Figure 4646.
These commands are illustrated in Figure 5151.

Get current address  Set new logger
address
Forces the logger to
FedmlD T j measure immediately
A~

Febumbdors [ D[ L T
Odex Uamacamdv

I Brsocoot
Leggss Aaast

SW reset of the logger

Clears logger buffers

Figure 5151 Interactive Logger Commands

57 Operating Procedure for Topside Sand/Corrosion Management

This section describes normal operation for a Topside Online Sand / Corrosion Management (CM)
System.

In this example we assume that the user has some prior knowledge of how to set up communication
and probes in MultiTrend.

5.7.1 Configuration

As an example, we use a Combination Sand/ER-probe connected to a SandLog, interfacing to the
PC’s Comport via a FieldBus system.

For extensive information on how to set up a FieldBus system, see section 5.6.

Offline probes Flow, Particle Size and pT are used for input to calculations.
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NOTE

In order to make the Flow, Particle Size, and pT probes act as input to calculations, these must be
physically placed on the same location as the probes upon which the calculations are being done, in

the general view.

Figure 5252 shows the physical placement of the various probes using the General View. All probes
seem to be placed on the same location (Locl).
physically placed on Locl, the other probes are offline theoretical probes only used as input for

calculations.

The Combination Probe is shown as two separate probes, one ER-probe and one Sand probe.

Gieneral Yiew | Inatrurnent ‘Jiewl Probe Statusz ‘-.fiewl

=y Orline Sand & CM.mef
=-EE Systl

.8 Flowl
E TETI Offline probes for
i {9 p calculation input

Figure 5252 General View

Figure 5353 shows the logical connection of the probes using the Instrument View.
The view on the right shows the probes connected to the logger.

Note that the Connector field is equal for both Snl and Erl, indicating that this is a Sand/ER

Combination probe.

General Wiew  [nstrument Yiew | Probe Status View I

Tag I arne Type

EI--- Connected
E--% 555126 3000
= FEM1
== FB1akh
- 2 [SLagl
Erl
~ @ |nbternal
E Snl
----- "1, COR1

- E#, Unconnected
-8 Flow1
ey Offline probes for

calculation input

View of probes
connected to the

logger.

ISLUgﬂ ﬂ I SandLog

1
Status
B

Descriptionl Information  Address I Eommandsl Statusz Detailsl

Logger Address: |2 j
Connected Probes:
Tag Type Connector
S Sand Probe PRCBE-1
Er1 ER: Probe PROBE-1

/

Figure 5353 Instrument View

The truth is that only the Combination Probe is
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Figure 5454 shows the Probe Status View. This view is normally used for online operation of
MultiTrend.

General Viewl Instrument Wiew  Probe Status View |

Tag | Status | Lazt Reading | Walue 1 | Walue 2
= E .DK 20.02.01 00:00:00  111.8 pm
ﬂ Snl @ The flow welocity...  2002.01 10:12:00 20,65 pm 0 ka'h

Figure 5454 Probe Status View

To display probe values in the Probe Status View, check the value’'s checkbox in the probe’s
Calculations view, as shown in Figure 5555.
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Gtretrad Yieer | Inatrument Vigrr  Pace Stalus View | |T! o ILE

T. | Sinbhe | Lot Fmadirg | Ve 1 Ve ? | Sl e ]
@ e [ 13 HOE0 000000 111 8um .
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[ 200 0 v D02 Clraa— viSighaliags  Unmpisesed elinnt stampad & gotinfe on Unsen 3 P Sand A Fa lnim EJ@
F-I.. SODE 0 DOl Gl eiSighalats  Unmpisasad ¢l n atampad 8 get inie Bh Onksan 2
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Figure 5555 Displaying probe values in Status View

To enable Simple View, press the Simple View button on the toolbar, as shown in Figure 5656.

=E| &+ 2] =T

Simple View button

Figure 5656 Selecting Simple View

Now MultiTrend will automatically receive measurements at the preset intervals.
Selected probe values are displayed in Probe Status View, as shown in Figure 5757.

General Yiew | Instrument Yiew Frobe Status View |

Tag ‘ Status | Last Reading | Yalue 1 | Yalue 2 ‘
Er gl' Communicating... 200201 00:00:00 111.8 pm
B sm B Commuricating.. 200201 101200 20065 pm O kgh

Figure 5757 Viewing probe measurements
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5.8 Using MultiTrend With CorrOcean SubSea Sensors

This chapter describes the day-to-day operation of a CorrOcean SubSea Sand/Corrosion Monitoring
system.

5.8.1 General System Description

The typical system consists of the following elements:

CorrOcean SubSea Sand Sensors

The sensor consists of an electronic signal conditioning unit and an intrusive sand probe. The
unit is mounted on the pipe as shown in Figure 5858.

SubSea Control Modules/ SubSea Electronic Module

Each sand sensor is connected to a control module. The control module supplies power to
the sand sensor. It also forwards communication between the sand sensor and the control
system /DCS.

The control system / DCS

Communicates with the SubSea Control Modules /SEMs. It receives the raw measurements
from the sand sensor and forwards them to the sand computer.

The sand computer

Receives raw sand sensor readings from the control system, computes engineering values
and forwards them to the control system.

Supplied by client
Topside
Control
Unit
VN N P N
Subsea
i Electronic
Manifold Vodule
(SEM)
— Signal Conditioning » Sand probe

|
|
|
|
5 unit (SCU)
i
|
|
|

Figure 5858 Typical SubSea Sensor System
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The sand computer has the following main software components:
- The CorrOcean MultiTrend software

This is the main software package that receives raw measurements, computes engineering
values, and stores measurements. MultiTrend also has functionality for displaying, plotting
and printing measurements.
The MultiTrend Configuration File
This file contains all information MultiTrend needs to handle the measurements from the
sensors. This includes tags, sensor types, probe types, calculation parameters and
communication interface information.
The MultiTrend database file
This file contains all stored measurements.
Interface Modules
The exact interface modules vary from system to system, but their function is always to
receive raw data from the control system and return processed data. The most common are:
Modbus Interface Modules (MTModbus and CorrMod on systems up to version 2.26 and
RegSigMap and CorrMod on later systems), STP Interface module (STPInterface), SQL
Interface Module (SQLInterface) and OPC Interface Module (OPClinterface)
Interface Configuration files
Configuration files for the interface modules.

5.8.2 Example System description

The following sections describe a typical sand monitoring system.

5.8.2.1 MultiTrend configuration
The General View shows the three templates L, M and N. It shows the four sensing locations on each

template and the probes on each location. Only the sand probe ﬂ and pressure/temperature probe

i are actual probes. The flow probe = and particle size probe ! are virtual probes used to give

additional input to sand calculations. Figure 5959 shows General view to the left and Instrument view
to the right.

These symbols

indicate the three

- - i - Indicates that the raw
General View | Instrument View | Probe Status\-"iﬂl/ templates on General iew  Instument'iew I Frobe Status View | | values arive vin the

Figure 5959 Example MultiTrend configuration
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- *EB pt_L-1 - :
_____ @ pz‘ L1 locations on the - |} Sand data is stored
_____ ’i sp_L-1 template B R here.
Bl loc L2 bcstiitind ey 3L This symbol
R flow_L-2 indica e_lpro uc |0nd [ g 3 L4 indicates each of the
e p Lz 4 rates (oil, water an AZM-L/_i CorrOcean SubSea
_____ & Lo Lo gas) on the location. [ = Sensors
’i P _L 5 Data is input gy 5 M-2 .
‘ﬁ'l SLDE : manually Frmer 5 M3
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..... @& pz |3 s W
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5.8.2.2 Modbus Interface

The Modbus interface module consists of two extra programs that run on the sand computer. This is
the CorrMod program that handles the Modbus communication and the RegSigMap program that
makes data from the Modbus link available to MultiTrend and makes data from MultiTrend available
for the Modbus link.

NOTE
For MultiTrend versions 2.26 and older, the RegSigMap was called MTModbus, and the user
interfaces for MTModbus and CorrMod was slightly different from the current versions.

When MultiTrend starts with a Modbus configuration, it will attempt to start the RegSigMap program,
which in turn starts the CorrMod program.

Figure 6161 shows the RegSigMap program. This program must be running to allow MultiTrend to
communicate over Modbus.

The CorrMod program displays itself in the system tray (the small area in the lower right part of the
screen) as this a blinking red, green and blue symbol:

lobeg 1008
Figure 6060 CorrMod System Tray icon

By double clicking this symbol, the CorrMod programs user interface can be accessed as shown in
Figure 6262.

Modbus_rsm - RegSigMap =] E3
File Edit “iew Help
EIEECEEE
Tag Hame Dir. Signal Slave TagH MT Unit Register Format Bytes | Address Data

1 Flove1 It TimeStamg Local secs1970 float32, bs 4 40001

2 Tl Input il Local mh fhoat32 4 40003

3 flove1 It Water Local mh fhoat32 4 40005

4 Flovd Iript Gas Local ik flost32 4 40005

&l pT1 Inpt FPressure Local Bar float32 4 40005

G pT1 Infst Temperature Local - |°C fhoat32 4 40005

For Help. press Fi NIk i
Figure 6161 The RegSigMap program User Interface

# Con0cean Modbus Module E

Madbus Masters and Slaves | Log | About |

E@ b aster A E ave

----- 0 Local Sdd|f=ster
[VE[ete

Breperties

Register Statu:

[ st
e
I
EZE
T

Hide | i

|Cnercean todbus - Automation clients connected: 1

Figure 6262 The CorrMod program User Interface
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5.8.3 System Operation

The normal operation of the system is fully automatic. The most common operator tasks are

described in the following sections.

5.8.3.1 Manual input of production parameters

The sand rate, accumulated sand, and sand content results depend on the pressure, temperature,
flow rates, average sand particle size and pipe diameter at the sand probes location. These
parameters must be manually input whenever they change more than 10-20%. If this is not done, the

sand calculations will come out with incorrect results.

Figure 6363 and Figure 6464 shows how to enter the manual inputs. Pressure and Temperature
inputs should not be changed since the combined sand/pressure/temperature sensor measures them.

EE Example.mcf - MultiTrend

File Edit “iew Mode Plot Help

=8| &{e+] 20| =T |

General View | Instrument View | Probe Status View | Fer Iloc 1 ﬂ Name: I

Elyoy Example.mef

?electthe location in ] EHE L-Template Fipe Orientation Fipe Diametre:
general view | o ke ld " Horizantal |5 > I =
&7 i v
& Yerical

Description:

Enter date and time ) .
for the change in Choose suitable units

prodution.

Edit Manual Measurement

Date / Time |.n3.m¥ j |nn- 0:00 j
il [0 [reidaf =] wiater [o [reiday =]
Gas ID IFI'F-"da_'r'j Pres Sens IU I'I.-"'I j

Temp Res IEI I':lhl'ﬂ j Parlicle Size

Leave unchanged ,
since these are
measured by the
SubSea sensor.

Enter the average
particle size for the
produced sand.

Figure 6464 Manual input of production parameters (2)

5.8.3.2 Verifying that the system is operational

Irput Production Data > T//

1)

Pipe diameter (inner)
will never change
significantly and can
be left constant.

3)

Select the Input
Production Data>>
button

Some systems have an alarm set on the measurement timestamps. If the timestamps stops updating

the alarm goes off. This indicates that something is wrong.

If the control system has no such alarm, the easiest way to verify that the system is operational, is to
check that the values received by the control system are changing. There is always a small amount

of noise so the values should change slightly for every new measurement.



CorrOcean ASA
MULTITREND USER MANUAL
Document No.: 4174-16959-1-MU-0003

Rev:

Page:

Date:

04
43 of 125
03.10.04

The same checks can be made on MultiTrend as shown in Figure 6565.

These buttons change
the display mode
between Advanced view
Simple view

Values are updated as
new measurements
arrive

E‘!,Suhseaﬁensor Test.mcf - MultiTrend
File Edit %iew Mode Plot Help
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»

[For Help, press F1 _‘Z

Figure 6565 Verifying that the system is operational

It is also useful to verify that the Modbus interface is operational.

MultiTrend should normally be in Online

Mode.

Service Mode may be used to change
the configuration (should only be done by

experienced users).

Press Edit Mode in the CorrMod program, and select the Master icon. Then select properties and
enable logging. Close the properties window and select the log tab. You should now be able to see

Modbus messages as they arrive from the Modbus master.

5.8.3.3 Copying the database file for offline analysis

It is often useful to extract data for offline analysis. This is done by copying the MultiTrend
configuration file and the corresponding database file Figure 6666 shows how to locate the file. The
database file can grow quite large over the years, so a compression utility and a high capacity

medium must often be used to carry the file.

See also 5.11.6 - Data Export and Import.
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selenm o — | I= [FMGT P ok ‘Ml (400045889 4TIC-1Z8.A1 FLTW 200
EE ER
B s Dwicriphion

Figure 6666 Locating the configuration and database files

The Configuration's
file name is displayed
here.
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5.8.3.4 Restarting the system

There are two ways to restart the system:
Controlled shutdown and restart
Reboot and restart

Controlled shutdown and restart:
Close all programs. MultiTrend must be in service mode to allow closing.
Make sure that no modules are running invisible in the background. Use the task manager
and scan the process list for one of the following.
- MultiTrend,
- For systems with Modbus interface: MTModbus and CorrMod or RegSigMap for
systems from v2.27
- For systems with SQL interface: SQLInterface
- For systems with OPC interface: OPClnterface
- For systems with STP interface: STPInterface
Close down the above-mentioned tasks if present.
Start MultiTrend from the Start menu or Desktop Icon
Make sure MultiTrend is in Online Mode
Make sure any interface modules has started

5.8.3.5 Error messages and troubleshooting

Below are presented some of the most common problems with MultiTrend / Modbus systems, along
with their solutions:

No new data arriving at the control system

Check if MultiTrend is running and data is received. If not check for error messages and see
below.

No new data arriving in MultiTrend

Check that it is in online mode. Check that the Modbus programs (RegSigMap and CorrMod)
are running. Check for error messages and see below.

Various communications, timeout and response errors

These indicate that the commands sent from MultiTrend to SubSea sensors receive no
response. Check that the CorrMod program is receiving messages by enabling logging and
watching the log. If no messages arrive, check the Modbus cabling and that the Modbus
master (usually the Control System) is polling. If this is not the problem or if messages arrive,
try to restart MultiTrend. If this does not help, contact CorrOcean customer support.
support@corrocean.no

Various error messages

Check the data values on the flow and particle size probe at the same location. The values
must be correct for sand calculations to work.

59 Using MultiTrend To Test CorrOcean SubSea Sensors

It is often useful to use MultiTrend to test CorrOcean SubSea sensors and sensor simulators. This
allows easy management and documentation of test data. The following sections explain stepwise
how to configure and operate MultiTrend during such a test. It is assumed that MultiTrend is already
installed on the PC.

5.9.1 Creating a MultiTrend Configuration File
To create a clean configuration file, select File->New on the pull down menu. Give the new file a
suitable name e.g. "SubseaSensorTest" so that it can be easily recognized.

5.9.2 Connecting the Sensor to the PC

This step depends on the type of interface the sensor has. Check the sensor documentation before
proceeding.
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If the sensor has a native CorrOcean protocol/RS485 interface, it must be connected to the
PCs RS232 serial port via an RS232-RS485 converter. The Westermo MD44 is a robust
converter that is recommended by CorrOcean.

If the sensor has a Modbus interface, it can be connected to the PCs serial port via an
RS232-RS485 converter.

If the sensor has any other interface, special hardware and software may be required to test
and operate the sensor. This manual cannot be applied.

5.9.2.1 Adding a Serial Com. Interface

If the sensor has a Native CorrOcean protocol/ RS485 interface, MultiTrend must be configured with
a serial interface. Select Edit->New->Interface from the pull down menu as shown in Figure 6767 (or
select

New->Interface from the context menu). If the sensor has a Modbus interface, you should proceed
with section 5.9.2.2.

EESUhseaSensurTest.mcf - MultiTrend

Flle Edit Yiew Mods Plob Help
Filelﬁ\fiew Mode Flot Help B’*lnl E_l E"'l f@l*‘?l |Ej| gl
Remove item Location {Pipe) General View Instrument\fﬂ_*l Canfigt
B¢ options mlnstrument E|--- S | ’7|E:\Mu
| ----- ;E SubzeaSenszarT Frobe m Ey—
Remave item Locakion (Pipe)

Opkions

Inskrurme
Probe

Figure 6767 Creating an interface

This brings up the interface selection window, shown in Figure 6868 Select Serial and then press the
Next> button.
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Select Next to proceed

Figure 6868 Interface selection window
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Figure 6969 Port Configuration Window

Now your Instrument View contains an icon representing the new serial interface (see Figure 7070)
Select the icon and chose the setup tab in the detail window. Select the baud rate according to
sensor documentation. In most cases the other parameters can be left with their default values.
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| — according to sensor
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Figure 7070 Setting the serial port properties

5.9.2.2 Adding a Modbus interface to the MultiTrend configuration

If the sensor has a Modbus interface, MultiTrend must be configured with a Modbus interface. Please
refer to the MultiTrend Modbus User Manual for a description of how to do this. If the sensor has, a
Native CorrOcean protocol/ RS485 interface, this step is should be skipped.

5.9.2.3 Adding a SubSea Sensor
To add a SubSea sensor, select Edit->New->Instrument from the pull down menu, alternatively select

the EI button in the toolbar, or select the New->Instrument from the context menu. This brings up
the instrument creation window as show in Figure 7171. Enter a tag ID that makes it the sensor easy
to identify. If the sensor has been given a proper tag in the overall system, we recommend that it is
used. Choose the SubSea instrument type. The other fields are optional. Click the OK button when
you are done. A small blue icon should now appear in the Instrument View. If it is not connected to
the serial interface as shown in Figure 7272, drag & drop it on the COM1 icon to connect.
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Figure 7171 The Instrument Selection Window

5.9.2.4 Verifying the Native Sensor ID and Sensor Communication
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Figure 7272 Opening the SubSea instrument advanced setup window

Bring up the Advanced Instrument Setup windowFigure 7272 by selecting the Advanced Instrument
Setup>> button. You should now be able to send commands to the sensor and receive responses

from it.
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Select a Data Format
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Figure 7373 Data Format Selection

Data Format should be selected to correspond with the senor setup. Consult your sensor
documentation to determine this.

NOTE

If you have a sensor that is configured to automatically output measurements at preset intervals, you
should not try to send commands to it. Please consult your sensor documentation to determine this. If
you have such a sensor, the response window will receive data from the sensor at regular intervals.

WARNING

Do not send random commands to the sensor. This may change the sensors configuration
permanently. No commands that change the sensors configuration should be sent to sensors located
SubSea.

Select the hex radio button in Figure 7474 and send the following 3-letter command to the sensor:
#01

The response is an echo of the command, but with the second byte replaced by the sensor ID.
Subtract 30(hex) from the byte value to determine the id. This ID is also documented in the sensor
documentation. It is not necessarily the same as the serial number.

Select the send

Type the command
yp here Advanced Subsea Intrument Setup - x| | putton to send the
Command: IﬁD‘I Send command

Responge:
Al
Hex:
23303

Select Hex to display
the response in

Subtract 30(hex) Hexadecimal
from the second numbers
response byte to
determine the native
Cloze |

ID of the sensor. O Azci O Hex

Figure 7474 Sending a command to the sensor to determine its native ID
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5.9.3 Troubleshooting SubSea sensor communication

If performing the procedure in section 5.9.2.3 gives no response from the sensor in the Response
window, these are the most common causes.
- The MultiTrend serial interface has been set up with wrong baud rate.

The RS232-RS485 converter has been configured with wrong baud-rate
The RS232-RS485 converters connection to the PC is faulty. Check if the TX and RX lines
are correctly connected.
Some RS232-RS485 converters require extra hardware flow control lines such as RTS and
CTS. Check this in the converter documentation. In this case, MultiTrend must be configured
to control those lines. The cable between the converter and the PC must have connections
for these signals. The Westermo MD22 converter does not use hardware flow control.
The sensor has no power. Use a voltmeter to verify that the sensor has power or if it is a
simulator, inspect its power indicator LED.
Some of the sensor connections have been mixed up. Check all four connections against
documentation.
If SubSea cables/jumpers are connected, the connectors or cables may be faulty. Try to
connect directly without any SubSea cables/jumpers.
The converter outputs have been mixed up. Some Westermo converter have mixed up
labels on the converter outputs. Try to swap the lines.
The converter has wrong termination resistance on the RS485 lines.
The sensor has somehow lost its baud rate setting. Try to change the baud rate to 1200,
9600 and 19200 baud in MultiTrend and on the converter. If the baud rate is wrong, contact
CorrOcean for instructions on how to reset it to the specified rate.

Warning
In any circumstance, do not try to change the baud rate on sensors located SubSea, even if
you know how!

If all these checks fail to produce a response, the sensor may be faulty. Please contact CorrOcean
for further support.
5.9.4 Setting Correct Sensor ID in the MultiTrend Configuration

Enter the ID found in the sensor documentation or in step 5.9.2.4 as shown below.
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Figure 7575 Changing Sensor ID
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5.9.5 Collecting Test Measurements from SubSea Sensors

This step assumes that a SubSea sensor and interface have been added to the MultiTrend
configuration.

All measurements stored by MultiTrend are associated with a probe. Before measurements from the
SubSea sensor can be stored, the probes must be added to the configuration. SubSea sensors come
with several types of probes:
- Sand probe

ER Probe

Combined Sand/ER Probe

Pressure/Temperature Probe

Combined Sand/Pressure/Temperature Probe

5.9.5.1 Adding a probe to the MultiTrend configuration
To add a probe, select Edit->New->Probe on the pull down menu, select New->Probe from the

context menu or select the Iﬁl symbol from the toolbar.

#2 5 bseasensorTest.mcf - MultiTrend Instrument g | Probe Sta T=3

File | Edit “iew Maode FPlob Help = ' Cormected Isensnr'l
gm Systenn rL_ I:EIM1
Remove item Location (Fiped | l "

Iz Ontions Interface I Ir 4

T P Instrument Mew d  Sysktem

EIE; Conneched Remave ikerm Location (Fipe)

B- "|_. COMT ) Interface
e SSECN] Cptians Instrurment
. T

Figure 7676 Opening The Probe Selection Window

This brings up the probe selection window as shown in Figure 7777.

Add Mew Probe
— ldentity
Tag I Mame I
Type j
ER Probe -

Deszcrip| LPR Probe —
Galvanic Probe

Analogue Probe
Flaw Probe Bg_
Press./Temp. Probe iy

< Baclt | HErts | Cancel I Help |

Figure 7777 The Probe Selection Window

Enter a suitable tag. Since the SubSea sensor and its probes are one unit (sometimes called the
SubSea Probe Assembly or SPA) it usually has a single tag name. We have already used this tag
and must therefore make a new one e.g. by adding the probe type to the sensor tag. If the SubSea
sensor tag is XYZ, the ER probe tag becomes XYZ-ER. Select the type of probe you have (consult
the sensor documentation if necessary). If you have a combined probe, chose one of the probes from
the combination, then repeat this step for the other probe in the combination. The other fields are
optional. Select the Next> button when you are done.
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The next section will vary depending on the probe type:

5.9.5.2 Sand Probe Parameter Setup

Consult your sensor documentation to determine the number of elements and the Reference
thickness your sensors sand probe has. Enter it in the field as shown in Figure 7878, and then select
the Next button. The next window allows you to record additional information about the probe. These
parameters are optional.

Edit sand probe parameters
Elements Walid Elements Reference Thickness
T MR [&0 lim =]
2
3 |nitial Metalloss
4 |D ||.lm j

< Back I Ment » I Cancel Help

Figure 7878 Sand Probe Parameters

5.9.5.3 Er Probe Parameter Setup

Consult your sensor documentation to determine the type of ER probe you have. Enter the
information in the ER Probe parameter window. If the probe type you have is not listed, use the
General type. Then select the Next button. The next window allows you to record additional
information about the probe. These parameters are optional.

Edit ER Probe parameters
ER Probe Reference Thickness
Tubular T10 - 254 fum =]
) Flush % Project
. rofEiing Imitial b etallos:
Elements: Yalid Elements IEI Ium j
1 - 1
I J Conceal Factor
o |z =]
Element b aterial
IEarI:u:nn Steel j

< Back I Ment » I Cancel | Help |

Figure 7979 ER Probe Parameters

5.9.5.4 Pressure/Temperature Probe Parameter Set-up

For newer SenCorr systems the calculations are done in the instrument choose the SenCorr PT
option. The MultiTrend calibration option is kept for backwards compability and test purposes.
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Figure 8080 pT Probe Parameters

When using the MultiTrend calibration check the PreSens checkbox and select the PreSens
Parameters button this bring up the PreSens parameter window as shown in Figure 8181. The
PreSens certificate that comes with the sensor contains all the parameters to be entered here. Enter
the parameter threshold found on the certificate. If you have the certificate in electronic format, you
can use MS Excel to cut & paste the parameters into MultiTrend. Select the OK button and then
select the Next> button. The next window allows you to record additional information about the probe.
These parameters are optional. Number of parameter sets must be chosen to match the certificate.
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1l -01570044 -0145926

o3 3.826565e-009 1.542505-009
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al -1949 445 -1075.985

Cancel |
Figure 8181 PreSens Parameters

Parameter Course Accurate Comment
a03-b092 T=-20C to 20C T=20C to 80C
al -6.80201703E-09 -2.06480369E-10 bar/°C/ (mV/V)"3
a0 1.07458786E-05 1.05714147E-05 bar / (mV/V)"3
bl -1.07753160E-05 -1.09558580E-05 bar/°C / (mV/V)"2
b0 1.62317966E-03 1.62873486E-03 bar / (mV/V)"2
c2 4.13213980E-06 5.31161729E-06 bar/°C"2 | (mVIV)
cl 1.30981651E-02 1.29908554E-02 bar/°C/ (mV/V)
cO0 6.38736090E+00 6.38884336E+00 bar / (mV/V)
d2 -1.49870908E-04 -6.13432244E-05 bar / °C"2
di -5.07551509E-02 -5.70326539E-02 bar/°C
do 1.05175701E+01 1.06077120E+01 bar
el -4.34105105E-07 -3.04387268E-07 W/ °C/bar"2
e0 1.17830547E-04 1.14379179E-04 W/ bar*2
fl 5.95773693E-05 -3.25263777E-07 W/ °C/bar
fo -1.28554375E-01 -1.26937394E-01 W/ bar
g3 1.85204908E-07 1.29150363E-08 °C/W'3
g2 -3.49251223E-03 -2.74250587E-04 °C /W2
gl 2.20415703E+01 2.00501439E+00 °ClWw
g0 -4.65255422E+04 -4.94734669E+03 °C

Figure 8282 Facsimile from a PreSens certificate

5.9.5.5 Probe setup verification

When you have added all sensors with probes to be tested,

something like Figure 8383.

your Instrument View should look
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Figure 8383 Instrument View after adding sensors and probes

5.9.5.6 Taking single measurements

Select the sensor you are testing, select the Commands tab and click the Retrieve Now! button as
shown in Figure 8484. A window comes up, indicating that a command is in progress. Messages
about the progress of the command are shown in the message log.

NOTE

If your sensor is configured to automatically transmit measurements at preset intervals, caution
should be taken when requesting measurements.

Please consult the Sensor documentation.
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Figure 8484 Taking a single reading from a SubSea sensor
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5.9.5.7 Taking multiple measurements

There are two different ways of taking multiple measurements:

(1) Instrument Initiated Measure
(2) MultiTrend Initiated Measure

When using (1) Instrument Initiated Measure, the measure interval is set as shown in Figure 8585.

-:” Evwery I2 _% minubes

Figure 8585 Instrument Initiated Measure

"|nstlument Initiated Measure

After selecting an appropriate interval, press Send Setup to Instrument.
The SubSea Sensor will now control the measurements, and MultiTrend will receive measurements if
it is in Online Mode.

When using (2) MultiTrend Initiated Measure, the measure interval, as well as initial measure is set
by the user and managed by MultiTrend.

Delay between measure and retrieve command x seconds indicates the delay between measure
command to the Sensor, and the following retrieve command.

See Figure 8686.

MultiTrend Contralled Measure and Retrieve
-:” Ewery I2 =i IMinutes 'I
Mext |'|5|-D2-U'I jl 15:20:00 +I_I Retrieve Nowll

Delay between measure and retieve command |5 _I;' zeCOnds

Figure 8686 MultiTrend Initiated Measure

NOTE
Choice (1) and (2) cannot both be set at the same time.

5.9.6 Online Data Export to Control Systems

In situations where Control Systems Data want to display processed data, this data can be forwarded
by MultiTrend, using one of the available interfaces, e.g. CorrOcean Modbus Module. This module
has a signal-mapping program, RegSigMap, which makes data (here called signals) visible for
systems outside MultiTrend via the Modbus Interface.

As an example we have a MultiTrend configuration with an ER-probe connected via a SubSea
instrument and a Modbus link (shown as RegSigMap in Figure 8787) to the MultiTrend PC.

EEHodhus_mcf - MultiTrend

File Edit “iew Mode Plot Help
Z|E| &[] 2% =T

General View  Instiument Yiew |F'l0be

=2 Connected
S ReqSighd ap
g SubSeal
L En

Figure 8787 ER-probe in Subsea / Modbus system

Processed data for the ER-probe can be mapped and sent via the Modbus link as described in Figure
8888.
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File Edit “iew Help
CIRETEELR \ \ \
Tag Hame ¥ Dir. Signal Slave TagH| MT Unit Register Format Bytes | Address Data
1 Er1 Output TimeStamp fadBus secs1970 float32 4 40001
2 Er1 Outpat Metal Loss fodBus Him float3z 4 40003
3 Er1 P Outpt Corrozion Rate ModBus: pmb float32 4 40005
Far Help, press F1 / / / NUW v

Name of signal to be

Name of probe for ded

Data Unit Register Size Data Display

Figure 8888 Typical mapping of output signals

On each update of data in MultiTrend, the selected signals will be forwarded to the Control System
(or whatever other system is connected to the Modbus link).

See also 5.11.6 - Data Export and Import.

5.9.7 Online Data Import from Control Systems

In some cases the Control System is able to relay process parameters, such as flow data, pressure
and temperature data, using one of the available interfaces, e.g. CorrOcean Modbus Module. This
module has a signal-mapping program, RegSigMap, which makes data (here called signals) visible
for systems outside MultiTrend via the Modbus Interface.

The method is an alternative to entering such process parameters manually in MultiTrend.

As an example we have a MultiTrend configuration with a Sand Probe connected via a SubSea
instrument and a Modbus link (shown as RegSigMap in Figure 8989) to the MultiTrend PC.

E‘E,Mudhus.mcf - MultiTrend

File Edit “iew Mode Plot H

3|@) Ble] 20 ;
|

General View i In

=& Connected
[ B4 RegSightap

bR flowi]

o dE3 T

El- g SubSea
; o [ Sandl
=-E# Unconnected

-

Figure 8989 Sand probe in SubSea / Modbus system

In sand rate calculations, flow and particle size probes are used for input.

When for example flow data is relayed from the Control System, this data enters MultiTrend via the
Modbus link and RegSigMap.

An example of signal mapping for data import to MultiTrend is shown in Figure 9090.
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File Edit Wiew Help
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2 flowet Inpout il MociBus méih floats2 4 40003

3 Tl 1 Input WMater ModBus m*h float32 4 40005
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F] <IN Inpat Pressure MocBus Bar float 32 4 40005
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For Help, press F1 ML i

Figure 9090 Mapping of import data

5.9.8 Selecting byte orders

Various Control Systems tend to have different byte orders for the Modbus data packets.
In the Register Format column of RegSigMap, register formats can be chosen to conform with the
byte order of the Control System, as shown in Figure 9191.

fagH| MTUnit | Register Format | Bytes
secs1970 float32, bl j
Hm uirt1 6410 =
Hmit uirt1 6100
uint1&*1000
fimed32
flosta2

=

I

=

flosta2, w

flost32, haws
flostEd

flostE4, bz

flostEd, ws -
flostEd, hsws =

Figure 9191 Selecting byte order

The different concepts for swapping bytes and words are shown in Figure 9292.

Word
A

Byte

Standard| A | B | C | D | E| F | G| H

Byte Swapped| G | H | E| F | C | D | A | B

Word Swapped| E | F | G| H| A | B | C | D

Byte/Word Swapped| C | D | A | B | G| H| E | F

Figure 9292 Byte and Word Swapping
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5.10 Using MultiTrend with Weight Loss Coupons

5.10.1 General

The weight loss coupon is a probe, which is manually analysed to give information about corrosion
and erosion in a system. The data for this probe type is how possible to store in MultiTrend.

5.10.2 Install

Because the weight loss coupon data is only entered manually, it is added and operated in General

View. It is visible under the unconnected symbol in instrument view.

5.10.2.1 Creating a MultiTrend Configuration

To create a clean configuration file, select File->New on the pull down menu. Give the new file a
suitable name e.g. "Weight Loss Coupon" so that it can be easily recognized.

5.10.2.2 Creating a system tree

To organize the probes visually the system item and pipe item are used.

To add a system to the item, right click on the root symbol in General View and choose system in the
context menu, Figure 9393. In the Create new system dialog enter a suitable name for the system.
Add a pipe to the system and a Weigth loss coupon the same way you added the system to the root.
To add the Weigth Loss Coupon to the pipe choose “probe” on the context menu and the dialog
shown in Figure 9494 will appear. Enter the Tag name for the probe and choose Weight Loss Coupon
in the type drop down list.

52 MultiTrend - Weight Loss mcf Add New Probe
File Edit “iew Mode Plot Help -
2(8) #le] 2| 7 | o -
Type IW
General | Instrumentl Probe Status I Deserption:
""" Pl v
oien )|
By Location [Pipe]
Hemaye tenm |nterface
. Ingtrument
Optionz Probe
ESH Pir b atris
FShd |I Site < Back I Mext > I Cancel Help
Figure 9393 Add System Item Figure 9494 Add the Probe

To finish the installation of the probe the different parameters in the following dialogs is optionally

filled in. The finished configuration should look like Figure 9595.
EEMultiTrend - Weight Loss. mcf

Fil= Edit View Mode Plot Help

Q] &[] 2] 2T ko

General I Instrumentl Frobe Status I

EITE‘I Weight Loss.mcf
- MainPipe
E--g Pipell
. 515 Wl _Probeli

Figure 9595 Weight Coupon Configuration
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5.10.2.3 Registering a measurement for the probe

Select the weight loss probe; the details for the probe will appear at the right in the picture as shown
in Figure 9696.Choose “Commands” in tab menu. Activate the “Initial Coupon Data >>" button.

EEHultiTrend - Weight Loss.mcf
File Edit “iew kode Plot Help

=| | #e+| 2| 2T b

General llnstrument] Probe Status | Tag |WL_F'r|:|I:|EEI'I ﬂ Al ||:|K
=y Weight Loss.mck Action [Idle
= MairPipe e | ﬂ Last Lpdate [Mot Set
- Pipell
B3/ Probel Ealculatinns] Descriptiun] Parameters] Information  Commands l

Initial Coupon Data = |

Removed Coupaon Data »» |

| EdtRawDaa» |

Figure 9696 Details Window

In the Weight Loss Coupon Initial Data, dialog shown in Figure 9797 (Removal of coupon part of the
dialog will not be shown) the data for the coupon on installation is registered, slect OK when
finnished. To register the results after removal of coupon activate the “Removed Coupon Data >>"
button. The dialog is now shown with the removal of coupon frame added to the dialog. Enter the
data for the removed coupon. Select OK when finished.

Weight Lozs Coupon Result
Ingtallation of Coupon Removal of Coupon
Date of Installation |£|:|3£|:|3 j Date of Remaval |1F.-’EIS.-’EIB j
Initial Weight | 0.oooo000 (0 7] E':;:Lfgfg:f;jm lo.000000 g 7]

Expozed Area | 0. 0000000 |mrrF ﬂ Deepest Measured Fit |EI.EIEIEIEIEIEI |mmﬂ

%nalWeightMter Eleaning|D.DDDDDD |g ﬂ

Sernial Mumber

Dezcription of Depozits
Type Surface Finizh J
b aterial b aterial Drenzity

Carban steel | 7.8600000 |a/cn >

Halder Part Ma. Halder Type
| | =l

Holder Length
| o0.0000000 [mm ¥

Cancel

Figure 9797 Removed Coupon Data
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5.10.2.4 Plot the data

To plot the data choose “Calculations” in the details tab. To plot data press the EI button. To view
the data in a table format press the EI button. See 5.12.1.1 for more information about plotting.

Calculations | Descriptinnl F'arametersl Infcurmaticunl Enmmandsl

Shawe in Status Wiew Farams. Result Commards
™ ‘weight Loss o[ ooooooon o =] M| B[]
[T Accumweightioss 2“ . 000oooo Ig j M El EI
[T Days exposed 2“ . 0000000 Iu:la_l,ls j ME'EI

[ Corrozion Rate 2“ .0oogoan Il‘ﬂl‘ﬂa’_'r' j ME'QI
™ Fitting Rate | o.oooooon [mmey =] o3| BB i

Figure 9898 Plot Weight Loss Coupon Data

ol o]l o] o] o

5.11 Data Management

5.11.1 Delete Probes

In the General View or the Instrument View, select the probe you want to delete.
Probes can be deleted/removed in two ways:

1. Select the Edit ->Remove Probe
2. Select Remove Probe on the probe Context menu

EESUhseaSensul Test.m EESUhseaSensul Test.mcf - Multi
File g[8 “iew Mode F File Edit Wiew Mode Plot Help

S|=| &[] 20| =t

General Yiew |Instrumenl Viewl Prat

DOptiohs

Figure 9999 Delete Probe

Any of these actions will bring up a warning that all measurements for the probe will be deleted.
If you still want to remove the probe press the OK button, if not press the Cancel button

WARNING
If you delete a probe, all probe information and measurements will be deleted!

5.11.2 Delete Configurations

To delete a Configuration use your file manager to delete the files where the configuration data is
stored.

WARNING
If you delete a configuration, all instrument and probe information in this configuration will be deleted.
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5.11.2.1 Delete Instruments
In Instrument View Window, select the instrument you want to remove.

Instruments can be deleted/removed in two ways:

1. Select Edit ->Remove ltem
2. Select Remove Item from the instrument Context menu

EESUhseaSensul Test.md] EESuhseaSensul Test.mcf - MultiTrend
Filz Q[ Yiew Mode Pl Fil= Edit “iew Mode Plat Help

=|E| o] 2% 2T K

Dptions General Wiew  Instrument Yiew | Probe Statu
Eg Conrected =) Connected
Bl . BT, COM1
é-l*\ Unc E|E1\ Unconnected it k
. - ER1 Mew »
e SR -
5
Options

Figure 100100 Delete Instrument
Click the OK button if you still want to delete the probe.

The probes which were connected to the instrument will loose its instrument connection and will be
located under Unconnected probes in Instrument View.

5.11.3 Backing up configurations

All MultiTrend probe data is stored in the same database, where every probe has its own table.
The database and configuration file (.mdb and .mcf files respectively) can be backed up using the
File->Backup command.

Open... Cti+0
Mew. .. Ctrl+M
Sawe Chil+s

3
Impart D ata

1 Online Sand & Chd.mcf

2 Data Analyziz. mcf

JAUGER Sand Monitoring, mcf
4 Configuration. mck

E =it

Figure 101101 Backing up configuration and database

This command creates a copy of the active configuration along with its database file.
The original files are left unchanged.

5.11.4 Reducing database size

If the database becomes very large, data compression can be performed to reduce the size of the
database, and thus free disc space.
This can be done in two ways.

5.11.4.1 Replace database

This is the simplest way to do this:
Stop MultiTrend
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Rename the database file e.g. by adding a number to it so that many numbered database
files can be stored. E.G. From ExampleConfig.mdb to ExampleConfig 001.mdb,
ExampleConfig 002.mdb etc.

Copy the configuration file and give it the same name. E.G. Copy ExampleConfig.mcf to
ExampleConfig 001.mcf

Start MultiTrend. MultiTrend starts with an empty database file (The new file is automatically
created). The old file should be archived for later use.

The drawback of this method is that the recent historic data is unavailable for trending/plotting with
new data.

5.11.4.2 Data Compression

To compress the database, use the following method:
Make a backup of the database described in 5.11.5. Use the current filename and add a
number. E.g. ExampleConfig002
Compress the database as described in Figure 102102 and Figure 103103. Repeat for all
probe types.

The compression works by deleting measurements that are within the specified limit from the
previous and following measurement. The size of the limit thus controls how coarse the history
becomes. The higher the limit, the more measurements will be deleted and the history becomes
coarser.

Data compression can be performed on individual probes, or on all probes in a configuration.

(URG boatomaos Teal ol - WuTv02d |
Fn [ wa Hoe ot Hek

=T o
TrarvrViews | insnanerd viows | Probe Sistus s |

S R —— oy Tﬁﬂ ﬂ rlﬁ %Pﬂn ]

Select one sand I ER1
probe I—~ B @ni

Lact Shbar
lﬁmmm EPAP Corvssation Probdesn H}‘
d Select the
Commands tab
Cakeadations | Dwsciption | Parsnatsrs | Inkarasion I:un!m]-/

sl M el
Fiaplaca Prota s

) 120501 D00 Chatao-COabals  Data ivbise S Proba Hizkay 5
fLizoon1eaee  ChstiaiDee i O
i) 12 0001 0e32:11 CLugvimw adugindma) B
fSI 01 13I8 CLegme Dekibalipdahl] ! Eckt Fima Dada 55
(N2 06001 1503050 Chaba--COuial  Daka irbbie Seect Database
B | __— Compression
b 12T AT g By M B O B
Kiii2oe01 1031 Chutao-towtal Bt iviciacs mm“:l
KE 1z om0t 1mms  ChsteouCDute  kbadues Cb
1620004 134404 Chabi—Cakal  Bada ivkctec

BE 120001138009 Magg b Doe= O Basdnes

Figure 102102 Compressing the database (1)
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Keep the most recent
history to allow trending
with new data.

Data Compression

Compress data alder than IGD N j IDa.'H[S] j
Not recommended . . e
T Automatic compression at midnight Apply same
compression to all
Comprezzion Limit |DDD‘| I -4 ﬂ probes of the same
/ type
Copy Settings To All Probes of This Type |
\ Comprezss All Probes | Comprezss This Probe |
\ Ok I Cancel |
After setting

parameters,
compress all probes

Figure 103103 Compress database (2)

NOTE
The Data Compression operation cannot be undone.
Data deleted during compression cannot be recovered.

Enabling Automatic compression at midnight makes MultiTrend automatically perform data
compression with the predefined settings.

NOTE

All data retrieval is halted during compression.

For large databases, compression can take quite a while — therefore automatic compression is not
recommended if data acquisition is crucial.

5.11.5 Backing up files

Enter Service Mode
Select File->Backup from the pull down menu
Enter a suitable name and location for the backed up files

5.11.6 Data Export and Import

MultiTrend ver. 2.29 or later contains a feature for extracting data to ASCII type file, either within a
specified interval or continuously as data is retrieved. For instance, all data since last export can be
extracted offshore, sent by e-mail to a PC onshore running MultiTrend. Here the data can be
appended to the existing database. Alternatively, MultiTrend can export the file directly to a
networked location, so that users connected to the network can import the file on their local
computers.

The user can select what data to export, and optionally set MultiTrend to import automatically at
start-up.

5.11.6.1 Data Export

To export probe data from MultiTrend select File->Export Data.

Data export can be done either manually or automatically in Online Mode.

Manual export gives two choices — either export data since last export or export a selected time
interval. Automatic export in Online Mode exports data each time new data is retrieved by
MultiTrend.

The user can select which probes to export, and what unit to use for each signal.

The signals for each probe type are predefined.
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The settings of the Export definition dialog are saved when pressing either Save and export or Save
and close. When exporting manually the user is asked to append or overwrite if the specified export
file already exists.

Figure 104104 shows the Export definition dialog.

View either General

or Instrument View Specify file for storage

Select Signals to Export to File

General View  Instrument Yiew File |nd\Uszer Manualsk T Filer\E=portedD ata.tat J Specify start time for
online export
EI--- Connected ' Export new data since previous export |
=71, COM1
B FBMT |30.1 239 = IDD:DD:DD =
: Specify interval for
E.h FB1ahb [ manual export
E""Jlx::nl- Slogl " Export data in interval N
-6 Er
Select signals for export —___| i Froml 08.05.01 j IUS.45.32 =
O Corrosion Rate
O MetalLoss (um | Ta |08.05.01 =] |os:45:32 —
O Resistance [mi
e lljt Halw Data [mil Selected signal option Specify unit for selected
ntemal . —1 signal
u Snl Unit /
-8 Flow! prm ~
-2 pT1 : . .
H-® Pzl Apply options ta all signals of this type |
- u SN2 Set to ON for automatic
4 » export in Online mode
| | —I Auto-append new data in online mode |:-| = P
., Save and export I y Save and close /i Cancel |
Save settings and export Save settings Cancel without save

Figure 104104 Export definition dialog

The exported ASCII file contains a standardized file header as well as the data.

5.11.6.2 Data Import

For manual import of exported probe data, select File->Import Data. The dialog that appears gives
five possible import file types:

SandR ater/CorrLizt Files [*.dat]
b ultiCom Files [ bt

1.
2.
3.
4,

MultiTrend Export Files (*.txt) — ASCII file exported using MultiTrend export function.
SandRater Temporary File (*.tmp) — ASCII file containing SandRater temp data file.
SandRater/CorrList Files (*.dat) — Datafiles used in Sandrater/Corrlist programs
MultiCom Files (*.txt) — Datafile used in Multicom program

If, for instance, a MultiTrend export file is to be imported, selection of such a file results in a dialog as
shown in Figure 105105. Select signal(s) that shall be imported and press Import.
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Figure 105105 Signal import selection

For automatic import at start-up, select Edit->Options, as well as the “Automatic File Import” tab, as
shown in Figure 106106.

Tick the Import the following file after start-up and optionally Delete the file after import, and specify
the file to be imported. The delete option should not be used if more than one user need access to
the export file.

Press OK and save the MultiTrend configuration.

If the import file contains data already stored in the database, this data is ignored.

EZNetworkTest.mef - M Edit Options [ X]
Fil= W[l “iew Mode |

Diefault Unitsl Mumeric display format  Automatic File Import |
= Hew 3

Bemaove item ™ Import the following file after start-up

[ Delete the file after import

Metwork T est.
File: name:
IN:'\MoT\F‘ro-dok\MoT [4000-4399),4100-419 |£72

QK. | Cancel | Lpply Help

Figure 106106 Automatic Import Setup

5.11.6.3 SandRater Import

The SandRater import supports import of historical data from SAnn. TMP and SAnn.DAT files.

Tag number and probe parameters stored in the PROBE.DBF or HIST.DBF files are not imported
and must be entered manually.

Temperature compensation values are not imported and must be entered manually or calculated by
MultiTrend. The temperature compensation values from SandRater (and the probe certificates) can
be used, but must be slightly modified.

The SandRater parameter A (coefficient) must be divided by 1000000 (106) and input as parameter B
in MultiTrend.



5.12 Data Analysis

This section describes the data analysis possibilities for the various probes in MultiTrend.
The most widely used probes are emphasized.

5.12.1.1 Plotting data
MultiTrend has a powerful built-in plottigi/graphing tool. To use this function choose plot from the

context menu, alternatively select the button on the toolbar or in the Detail Window to open the
plot data selection window shown in Figure 107107. After selecting the data to plot, click the OK
button. The plot window comes up with a default axis scale setting. Use the zoom, pan and ruler
tools to manipulate the data for best display.

Select Data For Plotting E3
Gieneral View | InstlumentViewl 1 Ais Curves
flow1 Qil
E-g Fipel Add - |
Select the data you =B flowl
want to plot here and (- T — |
add it to one of the e w Dl elocity
axis lists by using
one of the Add - water
buttons = Water Welocity
= [Gas
e w o Gaz Yelocity Y2 iz Curves
483 pT1
- & Pzl M Select the unit you
- H Sandl want to plot in here
Remaove |

Set desired lable

Label |f|'2Im il IrrF.n"da_l,l ’j Edit Farameters |
Plot  [aiDats =] |u1.m.?u j to |2u.02.u1 j

¥ Show this dialog before creating plat window

Cahicel |

Select the range of
data you want to plot
here

Figure 107107 The plot data selection window

5.12.2 Sand probe analysis

The sand probe B analysis choices can be viewed by selecting a probe in any of the three views
(General, Instrument, Status).

5.12.2.1 Analysing sand data

The best way to analyse the sand data is to plot metal loss. A flat curve indicates no erosion and thus
no sand. Increasing trends indicates erosion, and thus sand production. An apparent drop in metal
loss can occur during large changes in temperature on the probe such as shutdowns. When the
temperature stabilises, the metal loss will return to the original level.
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Figure 108108 Available Sand Probe analysis

The analysis choices are:

5.12.2.2 Metal Loss

Calculates Metal Loss for each of the probe’s elements based on the element resistance value.
Select the plot button El to create a plot of the probe’s Metal Loss.

From the F>> button, you can access the analysis settings. This gives you the opportunity to

calculate Metal Loss offsets and apply filters.
Figure 109109 shows the Metal Loss Calculation Parameters dialog.

MetallLozz Calculation Parameters [1X]
Ele... | Fesistance | etalozs | ML Offset |
M1 1.23m0hm 1364 pm 0 pm
Mz  1.23m0hm 1354 pum Opm
v Add Iritial Metaliozs Calculate Offzets Clear Offsets |
™ Do Temperature Compeansation Calibrate Temperature Compensation »» |
Filter Setup > I
canee |

Figure 109109 Metal Loss Calculation Parameters

The various calculation parameters and settings are described on next page.

5.12.2.3 Offsets
There are two methods’ for adding offset to the signal.

Initial Metalloss adds an offset to the first sample in the dataset. All other samples will be displaced
relative to the first. The value of the offset is entered in the detail window -> parameters for the probe
Figure 110110. Figure 112112 shows an initial metalloss of 2nm. This option is used for making the
data continuous after a probe replacement.
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Figure 110110 Detail window

Calculate offset adds an offset for all elements in the last current sample in the dataset. When
calculated the offset will move the data point to the zero line or to initial metalloss value if it's
applied. All other data will be displaced relative to this point. This option should always be used when
a new probe is installed, however first a reading should be taken on the new probe, then the probe
offset should be calculated.

B= MultiTrend Graph [_o[=]
Graph “iew Toolz Axiz Help

X0l | 7 SI=N] &)k <M [BHE &S 2]
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061201 to 061201
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Figure 111111 Signal with no offset
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5.12.2.4 Temperature Compensation

The sand probes may show some dependency to the ambient temperature. This may be visible if
trending is performed when large temperature changes occur, such as during a start-up or shutdown
of a well. Temperature compensation may therefore be performed to correct for this dependency.
The probe certificate supplied with each sand probe contains the necessary values to input to the
temperature correction function. To enable temperature correction, input the values given on the
probe certificate and check the Do Temperature Correction box in the Metal Loss Calculations
Window. If the probe certificate only specifies one “A” and “B” value, use the same values for all
elements.

— Compenzation Training Interval
. - o = Set desired interval
Start Time |E_12_99 | IDD.DD.DD =
. - AN, =
Stop Time |30.12.99 J |uu.nn_un -

el EorrentEaam Hamae |

| Use # parameters

Parameters |2 = <« | (seeprobe certificate)

Element/Par A B Correlation
1 0 1] 0
2 0 -« |0 0

| Enter Parameters from
probe certificate

ak. I Cancel | Calculate Parameters |

Figure 114114 Temperature Compensation Parameters

Alternatively, the values can be calculated by MultiTrend. To make MultiTrend calculate the values,
input a suitable time range where there has been a significant temperature change (a start-up or
shut-down) and press the Calculate Parameters button. MultiTrend will now automatically input the
best parameters. You may optionally generate 2 to 4 parameters. The A parameter is the calculated
average reference reading in ohm. The B, C and D are compensation parameters. The Correlation
Factor shows the correlation between changes in the reference element readings and the measure
element readings. A figure close to 1.0 indicates a very good correlation and therefore possibly a
good temperature compensation. A correlation less than 0.5 indicates that there is not much
correlation between changes in the two data sets.

When calculating compensation parameters, always check the given results by doing trending. A
trend plot with and without the temperature compensation enabled will show the effect of the given
parameters.

WARNING
This operation should only be performed by experienced personnel!
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5.12.2.5 Filter Parameters
Filters are selected by checking the relevant boxes shown in Figure 115115.

Filter parameters

Chase Filter Type I diverage Filter width | Spike Filter Sattings |

Chose Filter Type I Average Filter 'width  Spike Filter Settings
Check to select -
filter | T ——m Delta Limit Ium j
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Spike Widths | ! =]
pike Wwidths In samples IS—_I

Cancel

x| e \|

L[ |

\\Tose Filter Type  Awerage Filker Width | Spike Filter Settings

Minutes

Days Hours
Period IE _|::' |4 _lj IlJ =l

=

Figure 115115 Filter settings

Average Filter
The average filter settings tab allows the user to set the interval over which the readings will be

averaged.

Spike filter
Delta limit should be set so that any sample out with that limit is rejected.

Spike width determines how many samples must be greater than the delta limit before the data is
accepted as valid.
Filter width determines how many samples back MultiTrend looks when calculating the average.

Spikes may appear as single point spikes (Spike 1) or multi point spikes (Spikes 2 & 3). The spike
filter settings tell MultiTrend how to react to spikes. Shifts in amplitude (Y-axis value) may just as

well be ramps that we want to see in the resulting plot.
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Figure 116116 Unfiltered spikes
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In this example we consider Spike 1 and 2 as “real” spikes Figure 116116. These are to be filtered
while keeping Spike 3.
The filter settings will be as follows:

Filter parameters |

Choze Filter Type I sverage Filker Width  Spike Filter Seftings |

Delta Limit |5 fum =]

Filter ‘width In Samples |1 0 :ll
Spike YWidths [n samples |2 jl

k. I Cancel | 1 | Help

Figure 117117 Spike filter settings

Delta Limit is set to 3 mm, because we want to detect all jumps in amplitude that exceed 3 nm.

Spike Widths in samples is set to 2, because we want to remove all jumps in amplitude (over 3 nm)
that consists of one data point (measurement).

This parameter cannot be set to a lower value than 2.

With Filter Width in samples set to 10, we replace the removed data point(s) with the average of the
8 previous measurements. Samples used to calculate average are decided from Average Width
minus Spike Width.

The resulting plot looks like Figure 118118:
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Figure 118118 Spike widths 2 Green signal is filtered

Observe in Figure 118118 that the spikes that consist of two and three samples also get filtered but
only the first measurement of the spike is removed.
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If the spike width is increased to 3 points the result will look like Figure 119119
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Figure 119119 Spike widths 3 Green signal is filtered

To get the right filter settings, you must first view the data you want to plot. If the plotted data
contains one or several spikes, you must determine the appropriate amplitude to set as threshold
(Delta Limit) as well as the maximum number of data points a spike can contain (Spike width in
samples) for a good result for the filter. Figure 120120 shows the dataset with spike width 4.
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Figure 120120 Spike width 4 Green signal is filtered

The Filter Parameters are used to set averaging parameters. When a filter has been turned on, the
displayed values in the Probe Status View, the Calculations View and the trend plots are always
based on the current settings of the parameters.
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It is possible to display trend plots with different filter parameter settings by changing the filter
settings and then select the Add Curve function in the Graph Window.

NOTE
Filter settings changed in the plot definition window does not affect the filter setting defined in the
Probe Calculations view.

5.12.2.6 Erosion Rate

The Erosion Rate is calculated based on the calculated metal loss. Any Average Filter defined in the
Metal Loss filter window will not affect the erosion rate calculations. However, any spike settings
applied will affect the calculations. This dialog can be accessed clicking the F>> button for Erosion
Rate in details window (Figure 121121).

Calculations |Description| Parameters | Information | Commands |

Show Ik Statuz View Paramz. Result Commands

B Feeee 2“255.5 [mOhm =] Elﬁl
¥ Metal Lass 2“20.55 [im =] Elﬁl
I™ Erosion Rate 2“0 frmsy =] Elﬁl
¥ Sand Rats 2“0 [kah =] %lg
Bl seim ey ihum [ka 7] %lg
™ Sand Content 2“0 Jorm =] Elgl

Figure 121121 Available Sand Probe analysis

Rate calculation E3

Days Hourz  Minutes
Integration period ID — |4 — ID o

Cahizel |

Figure 122122 Rate Calculation

The erosion rate is calculated based on two or more metal loss readings defined by the integration
period given in the Rate Calculation dialogue.

Normally an integration of 6-10 measurements is sufficient. This should give a quick response, as
well as reduce the rate noise. If the response is not quick enough, the integration time can be
lowered. Lowering the integration period will give quicker response, but may also make the curve
noisier (very few measurements in integration combined with noisy signal/measurements).

For the sand probe, the erosion rate will be input for the sand rate calculations.

5.12.2.7 Sand Rate

Sand Rate is calculated based on input of production data parameters flow and particle size.

The Sand Rate parameters allow the user to select which flow and particle size probes are to be used
for the sand calculation. The probes can be selected from the pull down menu.

Probe position in the spool is also selected here, toggling from front to rear by clicking the relevant
check box. This dialog can be accessed clicking the F>> button for Sand Rate in details window
(Figure 121121).
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Figure 123123 Sand Rate Calculation Parameters

Changing the probe position affects the sand production constants. These values are default values
set by MultiTrend. Different constants can be used by unchecking the ‘defaults’ check box, and then
entering new values in the fields.

WARNING
Only experienced personnel should alter the sand production constants values!

5.12.2.8 Sand Content

The approximate amount of sand, related to oil, water and/or gas, can be calculated and displayed.
This dialog can be accessed clicking the F>> button for Sand Content in the details window (Figure
121121). Check the desired medium in the dialog shown in Figure 124124,

Sand Content Calculation Parameters E3

— Relate Sand Content Ta

IV Wiater

IV Gas

ak. I Cahicel |

Figure 124124 Sand Content Calculation Parameters

5.12.3 ER-probe Analysis

ER-probe analysis includes Metal Loss and Corrosion Rate.
Settings and use are the same as described for Sand Probe in sections 5.12.2.2 and 5.12.2.6.

5.12.4 Analogue Probe

The Analogue probe functions much like a voltmeter, and measures voltages.

The data can represent different dimensions and can be manipulated mathematically using the
Polynomial Calculations, as shown in Figure 125125. This dialog can be accessed clicking the F>>
button in details window.
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Figure 125125 Polynomial Calculations

A
The formula F(X) =—+ B+Cx+ Dx*+Ex®+Fx*V is applied to the measured data (x), and by
X

entering values in the Constants fields, a mathematical calculation can be made.

If no calculation is wanted (e.g. only raw values), constant C is set to 1 leaving the other constants
zero.

In addition, filters can be applied to the data. Filter settings are described in section 5.12.2.2.

5.12.5 Temp/Pressure Probe

The Temp/Pressure probe has a function to enable correction for dependency to the ambient
temperature.

The function and parameters are shown in Figure 126126. This dialog can be accessed clicking the
F>> button in details window.

Temperature Calculation Calibration E3
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Ambient Temperature |5 I‘”I: j
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T: Calibrated temperature [°C)
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ak I Cancel |

Figure 126126 Temperature Calculation Calibrations

WARNING
The Temperature Calculation Calibration should only be used by experienced personnel.

5.12.6 Remaining probe types

The remaining probe types share the Temperature Compensation and filtering features described in
5.12.2.2.
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6 FSM FUNCTIONALITY IN MULTITREND

This chapter explains how to use FSM instrumentation in MultiTrend. FSM Functionality is available
in MultiTrend from version 3.01.

7 WHAT IS FSM?

7.1 ESM - Field Signature Method

The FSM method is based on sensing changes in the electric field pattern set up by an electric
current fed through the object to be monitored. By proper interpretation of these changes in potential
differences over time, conclusions can be drawn, i.e. about corrosion rate or crack growth.

7.2 Measurement Principle

The FSM measurement principle is a non-intrusive monitoring technique designed to detect small
changes in wall thickness. The technique involves passing a controlled excitation current through the
structure to establish a unique electric field signature. Any subsequent changes that appear in the
electric field, as a result of corrosion / erosion, will be detected as changes in the electric potential
across sensor pins attached to the outside of the structure.

Figure 127127: Pipe with current excitation. Current distribution and voltage potentials
show a regular pattern.

Figure 128128: Pipe with current excitation and a local defect. Current distribution and
voltage potentials will change around the defect.
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7.3 Types of corrosion

7.3.1 General Corrosion:

By general corrosion we mean uniformly distributed metal loss inside the structure, causing overall
increased resistance. The current distribution will be uniform, and the wall thickness reduction will be
linearly related to the increase in resistance and measured pin pair voltages. The increase in the
measured pin pair voltages can be directly converted to the general metal loss.

7.3.2 Weld Root Corrosion / Groove Corrosion:

Weld root corrosion may occur at welded sections of a metal structure. On a pipe, the weld root
corrosion takes the shape of a groove, following the weld along the circumference of the pipe. The
width of the groove is often narrow compared to the FSM pin pair distance. Since the metal loss is
not uniform, but only attacks a subsection of the metal structure, the wall thickness measurements
will be strongly underestimated. The FSM measurements must be compensated by an empirical
model for weld root corrosion, where the actual depth of the groove is calculated by a special
algorithm.

7.3.3 Pitting:

Pitting introduces an even more complex situation than weld corrosion. Where a pit occurs, the
increased resistance will cause the current to flow around the pit. In unprocessed data, the data
pattern in an FSM matrix will show the highest value on top of the pit, increased values to the sides
of the pit, and negative values in front of - and after - the pit (referring to the FSM current direction).
The pit will look wider than its actual size, and the depth value is strongly underestimated.

If pitting analysis is not activated, the wall thickness measurements will be strongly underestimated.
Pit analysis is not available for common users pr May 2003. NOTE! At present, manual analysis by
CorrOcean is needed.

7.3.4 Bend Erosion

Whenever sand is mixed into a fluid flow, the bends and curves of a pipe system will suffer from
erosion wear due to the sand patrticles hitting the pipe wall. The geometry of erosion wear can vary,
depending on the process and the geometry and material of the pipe. Erosion damages are non-
uniform with respect to pipe geometry. The most severe metal loss is found in the outer curve of the
bend.

Due to the non-uniform shape of erosion damages, the erosion depth will be underestimated without

special processing. Thus, a special application for compensation of metal loss depth in erosion
damages has been developed.

7.4 General sensitivity (Dependent on logging interval)

Even corrosion: Typically +/- 0,03% of WT when taking one reading/hour (online powered).
Even corrosion: Typically +/- 0,1% of WT when taking one reading/day (battery powered).
Even corrosion: Typically +/- 0,5% of WT for FSM-IT (off-line).

Pitting corrosion: Typically +/- 0,5% of WT (online powered).

Weld root corrosion: Typically +/- 0,2% of WT (online powered).

Bend erosion: Typically +/- 0,2% of WT (online powered).

WT: Wall Thickness
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7.5 Absolute accuracy

Even corrosion: Typically +/-0,03% of WT (online powered).

Even corrosion: Typically +/-0,1% of WT (battery powered)

Pitting corrosion: Typically +/-20% of pith depth (for shallow pits and battery powered).
Weld root corr.: Typically +/-10% of groove depth (for shallow groove and battery powered).
Bend erosion: Typically +/-20% of erosion depth.

WT: Wall Thickness

8 FSM INSTRUMENT CONTROL IN MULTITREND

8.1 Using MultiTrend with FSM G4 Station

This section describes the setup of an FSM G4 station.

8.1.1 Creating a MultiTrend configuration file

To create a clean configuration file, select File->New on the pull down menu. Give the new file a
suitable name e.g. "FSM Installation" so that it can be easily recognized.

8.1.2 Adding a Serial Com Interface

For connection via the PCs COM port, MultiTrend must be configured with a serial interface.
Select Edit->New->Interface from the pull down menu as shown Figure 129129(or New->Interface

from the context menu).
EBsubseasensorTest.mcf - MultiTrend
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Figure 129129 Creating an interface

This brings up the interface selection window, shown in Figure 130130 interface selection select
serial and press the Next> button.
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Figure 131131 Port Configuration Window

Now your Instrument View contains an icon representing the new serial interface (Figure 132132).
Select the icon and choose the setup tab in the detail window. Select the baud-rate according to
sensor documentation. In most cases the other parameters can be left with their default values.
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Figure 132132 Setting the serial port properties
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8.1.3 Adding the G4 Instrument

To add a new instrument, select Edit->New->Instrument as shown in Figure 133133.The dialog for
new instrument as shown in Figure 134134.Here you choose instrument type FSMStation G4 in the
type drop down menu and enter a name for the instrument in the Tag field. There is also possible to
use the G4 station on a field bus master system. How to set up the field bus master is described in
5.6.2.3.

New Instrument
HultiTred - Configuration.mcf Tag IFSM_1— PaltHSerNumberl—
Eile Wiew Mode Plot Help Name I— e b
= System —
g o Type m Manufacturer Cordoean
g Capy Location [Fipe] | £ FiMiStation (G4) !
Ge Eemave e Interface Deseription;
Ot Instrument
DOptionz Frabe
ESHM Pin kA atri
FSH IT Site
Cancel |
Figure 133133 Adding a new instrument Figure 134134 Instrument dialog

menu

The configuration tree in the instrument view will look like Figure 135135 after finishing the previous
steps. If a field bus master is used, the bus address must be applied in the address tab in the details
dialog, 8.2.3 for the instrument.

EE MultiTrend - Configuration. mcf
File Edit “iew Maode Plat Help

=|&| &l 2] =T
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Figure 135135 Instrument added to configuration
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8.1.4 Adding a matrix

Right click on the instrument and choose New->Matrix->FSM Pin Matrix.

Add New Probe Edit FSM Pin Matrix parameters
Identity Matrix Temperature Sensors  |B
Tag || Mame |
Local Power Grid Frequency (B0 Hz B0 Hz
Tope | =
Fin configuration
Description:
e Measurement pins ] FSt Fin Matrix Edibar >

Measurement pin pairz |9
Current feeds 1

| Mest = | Cancel | Help | ¢ Back | Ment > | Cancel | Help

Figure 136136 New FSM Matrix dialog Figure 137137 New FSM Matrix parameters
dialog

The matrix installation wizard will now appear, Figure 136136, a tag name for the matrix is required.
Press the Next button when finished. In the parameters dialog leave the matrix temperature sensors
to the default, if not otherwise stated in the documentation; choose the local power grid frequency to
match the installation site power supply. Press the FSM Pin Matrix Editor button. The FSM Matrix
Editor is started and will contain an empty configuration; the matrix layout is set up manually from the
documentation or by importing a template. In this example the configuration is loaded from the
template 64Pins_G4 found under FSM Matrix Templates on the MultiTrend install CD. The
configuration for G4 with 64 pins is shown in Figure 138138. To import the template open file menu
->0pen Template and browse the CD for the 64Pins_G4 template file, save the loaded setup. Close
the matrix editor.
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Figure 138138 Configuration 64 pins G4
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The items in the last parameters dialog, Figure 139139 ,in the wizard is optional. Press Finish when

done.
Edit FSM Pin Matiix parameters E
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; - BTl |
Installation Date [ 2303 S R
Mounting Position ISix 0'Clock [Battom)] j
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Figure 139139 New FSM Matrix parameters

The items needed for the configuration is now complete, the setup shall now look like Figure 140140
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20.!'01.!’03 15:56:58 CLogWiew:Destroyilfind o)

Figure 140140 Complete instrument setup



CorrOcean ASA Rev: 04
MULTITREND USER MANUAL Page: 84 of 125
Document No.: 4174-16959-1-MU-0003 Date: 03.10.04

8.1.5 Configuring the Installation

Choose the FSM instrument in the tree view and the details window will appear with the following tab
strip with the items shown in Figure 141141

Desu:riptiu:unl Infu:urmatiu:unl Addiess  Commands | Status Detailsl

Figure 141141 Tab strip

Information about the different dialogs is found in 8.2G4 Instrument detail dialogs.

To verify that the instrument is connected and works, choose Status Details dialog and activate the
“Get From Instrument” button. In the Log window information about progress will be displayed, if
communication is OK, information will appear in the text fields in the dialog.

In this example we will verify the set-up loaded in the template.

Choose the Matrix in the instrument dialog. Information about the different dialogs for the matrix is
found in 8.4FSM Station Matrix detail dialogs. After opening the Pin Matrix Editor verify that the
setup consist of 64 pins that are distributed sequentially over 8 AD converters with the last pair on all
AD converters to be a long pair consisting of the 1% pin in the first pair and the last pin in the 7th pair.
Select the Current Feeds dialog and verify that the following parameters with corresponding values
are as listed in Table 11.

Feed Number 1 1
Excitation Voltage 18V
Pulse length 1700 ms
Stabilisation Time 1000 ms
Average Measurements 1

Table 11 Excitation Current Parameters

Close the Pin Matrix Editor.

Open the Advanced command’s dialog found in the commands dialog for the instrument.
Activate the Send Pin Configuration button. (MultiTrend must be in advanced mode to perform this
operation). Exit the dialog after the transfer is done.

8.1.5.1 Configuration of automatic logging

There are two possibilities for enabling logging on the system;

Alternative 1 is to set up the instrument to perform the measurements at a preset interval.

Alternative 2 is to let MultiTrend start the measurement when automatically retrieving the
measurements in online mode.

The preferred choice is alternative 1 because if the MultiTrend software loses contact with the
instrument for a period of time, the instrument keeps on logging, which it won't when, using
alternative 2.

To activate instrument initiated measure activate the Change button found in the commands dialog in
the details windows for the instrument, Figure 143143, select the interval in the pop up dialog and
turn the switch button to ON.

Now MultiTrend will configure the instrument to perform measurements to the set interval.

8.1.5.2 Configuration of automatic retrieval

Enter the wanted interval for automatic retrieve in the commands dialog for the instrument. Unhook
the “Measure before Retrieve” checkbox. Turn the switch button to ON.
IMPORTANT: MultiTrend must be in Online mode to automatically retrieve data.
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8.1.5.3 Manually Started measurement

To manually start a measurement, open the commands dialog in the details window for the
instrument and activate the Advanced Commands button, in the dialog opened a manual
measurement can be started. The operation is available in service mode and advanced service

mode.

8.1.5.4 Manual retrieval of measurements

To manually retrieve a measurement open the commands dialog in the details window for the
instrument, the retrieve button is found in the automatic retrieve frame. If the measure before
retrieve check button is checked the instrument will perform a measurement before the retrieval is

done.

8.2 G4 Instrument detail dialogs

8.2.1 Description dialog

The description dialog is used to store general information about the instrument (user input). Editable
in service and advanced service mode.

8.2.2 Information dialog

In the information dialog Part/Ser number, Order number, Manufacturer and installation date is found
or can be entered if not already done. Editable in service and advanced service mode

8.2.3 Address dialog

In the address dialog Figure 142142 the logger and the Analog/Digital converter addresses found.
The addresses are only editable in advanced service mode.

Connected Probes:

Action
itz I 5 Last Action

Descriptionl Infarmation  Address |C0mmands| Status Detailsl

|1

Logger

Tag IFSM_'I > | Alarm IﬂlLlnknown

Idle

Mot Set

ADC 2

ADC 3

ADC 4

ADC 5

ADC G

ADC Y

== B =) Y s e =

ADC &

Tag IFSM_‘I ﬂAlarm mrUnknown

Idlle

Actioh
Hame lié Last Action [Mat Set

Descriptionl Informationl Addrese  Commands I Status Detailsl

— Automatic Measure
-| Every I1D IMinutes j Change >> |
— Autornatic: B etrieve
I:-| Every I'ID leinutes =l

Mext Retrieval |22m1 /03 j|14: 832 =

V¥ Measure before retrisve Retriewe Mow! |

Meazure - Retrieve delay  |120 _I seconds

Advanced Commands »» | Communication Options >>| Apply to all Loggers! |

Figure 142142 Instrument address dialog

Figure 143143 Instrument commands dialog
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8.2.4 Commands dialog

In the commands dialog (Figure 143143) settings for configuring the instrument are found

Automatic Measure: The instrument is configured to automatically perform measurements,
available in service and advanced service mode.

Automatic retrieve: MultiTrend is configured to automatically retrieve data in online mode, available
in service and advanced service mode.

Measure before retrieve: MultiTrend starts a measurement before automatically retrieving the data,
available in service and advanced service mode.

Apply to all loggers: Configure all connected loggers connected to the physical interface with the
current settings (Typical usage is multiple loggers on a field bus master system), available in service
and advanced service mode.

8.2.5 Advanced commands

Advanced commands button opens the Interactive Logger Commands dialog Figure 144144, which is
available in service and advanced service mode. In service mode the only commands available are:
Start Measurement, Unmark Measurements and Logger shutdown command.

Interactive Logger Commands

— Stored in Logger
Logger name IFSMJ Elml Delete Measurements |
Communication frame size |1U24 bytes Mﬂl Unmark Messuraments |
Character receival timeout ID ms Elml [P——— |
B atterylirit IU Y Mﬂl [P — |

 Status flag
Leave Emergency Model
[ “Wakeup acknowledge [~ A/D emar (et | Sendl

™ Battery buring [~ 4/D timeout

Al Get pin configuration > |
FeldBusaddess [2 g [2 Get | Sendl
. Send pin configuration |
Serial Number ID " Broadcast

Getal | Sendal | il |

Figure 144144 Interactive logger commands

In Advanced mode all parameters and commands are available, the different parameters and
commands are:
Logger Name: This parameter is used to set a describing name of the station. This name
would normally be set to the name of the station's location.
Communication frame size: This value defines the maximum frame size the station will use
when communicating. This value should be 1024 bytes (the maximum value) unless the
communication system requires smaller frames to be used. Also, on noisy communication
links, this value could be decreased to possibly reduce the number of retries needed to
transmit data from the station, as the probabilities of smaller frames to be corrupted are less
than for larger frames. The minimum frame size possible is 10 bytes.
NB! 1024 bytes frame size must be used if the communication with the logger is done
through a CorrOcean Field Bus Master,
Character receivable timeout: This timeout value defines how many milliseconds the
station should wait for the next transmitted character when one or more characters have
been received on any communication port. Read only for normal G4 station.
Battery limit: Set battery voltage to cause the instrument to enter emergency mode if the
supply battery voltage becomes lower than the limit set.
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Wakeup acknowledge: This setting enables or disables the wakeup acknowledge response
from the FSM station when it is awaken by communication.

Battery Burning: This parameter specifies if the station should perform battery burning when
awaken to make sure it gets enough power from the batteries. When selected, battery
burning will be performed (Normally not used).

A/D error/timeout: indicates if there is a problem with the A/D-converters in the FSM station.
Station ID/address/location: These parameters hold information about the stations ID and
location. The Station ID parameter defines a unique number that can be used to identify the
station. The Address parameter is used when the station is connected to some sort of a
communication bus (like a field bus) and identifies the stations address on the bus. The
Location parameter can be used to specify which number this station has on a specific
location.

Broadcast: If the node address of the FSM station is not known a broadcast could be used to
communicate with it. No other devices can be connected to the bus when broadcast is being
used.

Start measurement: This command will make the FSM station perform a measuring
sequence. The measured data will be stored in the stations internal memory, and can be
subsequently retrieved by using the data retrieval commands. The station will be busy during
the measurement (this could take several minutes), so no response should be expected to
any commands sent to the station in this period.

Delete measurements: This command will make the FSM station delete any internal
measurement buffers that have been successfully transferred to MultiTrend.

Unmark Measurements: This command will make the FSM station remove a tag (which
indicates successful transfer of a measurement buffer) from all its internal measurement
buffers that have not been deleted. This command could be used to have the FSM station
transmit all its internal measurement buffers upon the next data retrieval, even if they have
been successfully transmitted earlier.

Logger Reset: This command will make the FSM station system reset. Any stored
measurements will be deleted, and the station and measurement parameters will be reset to
default values. If you get a NVRAM fault, you have to reset the system.

Logger Shutdown: This command will make the FSM station go to sleep. The FSM station
will go to sleep automatically after some time of communication inactivity (depending on the
communication system being used).

Leave Emergency mode: This command will reset the FSM stations internal error flags.
This is the only way to make the FSM station leave emergency mode. The FSM station will
not respond to any other commands than this command when it is in emergency mode.

Get Pin Configuration: Retrieves the pin configuration from the station and opens the Pin
Matrix Editor to display the configuration.

Send Pin Configuration: Send the Pin Configuration from MultiTrend to the station.

8.2.6 Communication options

Communication options button opens the advanced Logger setup dialog Figure 145145, which is
available in service and advanced service mode. In service mode all parameters are read-only:
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Advanced Logger Setup

I iClear Loager Memory After Fetriesat

Delay Between Commands

Murmber of Command Fetries 10

Delay Before Command R ety 3500 millizeconds

Fetrieve Failures Before Logger Reset |20

11

[ Stop Retrieval After Failed Fesst

|

milliseconds

Figure 145145 Advanced logger setup

In advanced mode these parameters are available for editing:

Delay between commands: Time interval in milliseconds. Default value is 0.

Number of command retries: Determines how many times MultiTrend attempts each

communication command before flagging an error. Default value is 10.

Delay before command retries: Time interval in milliseconds. Default value is 3500.
Retrieve failures before logger reset: MultiTrend will attempt to restart the logger if

communications fail on successive attempts. The default value is 20.

Clear Logger Memory After Retrieval: Delete the measurements permanently in the logger,

unmark command is not applicable if this option is checked.

Stop Retrieval After Failed Reset: If logger doesn’t respond after automatic logger reset

MultiTrend deactivates the automatic retrieve function.

8.2.7 Status Details Dialog

This dialog displays general information about the logger. Information must be retrieved with Get

From Instrument command.

Tag IFSM_1 >3] &lam EIUnknown

[EE

Action
fame lié Last Action Mot Set

Desciiption | Information | Address | Commands ~ Status Details I

S Wersion

% 100%

| FEAddr |2
Stat Name I o} |2
i

Battery | |0.0000000

Temperature| |-273.1500000 °C

Log Interyal INDt Logging! Used Buffers ID of 0
I i Last Get from I o
Merillee Hot Loggingl Instrurment Nat Set

Clack

Or Board Clack IUUZ 00:00
Get from

. Instrument
Last Synchronized INever Synchronisel

Figure 146146 Instrument status details

8.3 FSM G4 Sub Probes

The FSM G4 has one sub probe that contains housekeeping data.
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Housekeeping probe:

Calculations | Descriptinnl F'arametersl Infcurmaticunl Eummandsl

Show in Statug Wiew Params. Result Commands

I Temperature 2“—2?3.150000 [t = ME'Q'
[T Supply Yoltage 2“ 0. 0000000 Im"v" j ME'Q'
[ Charging Curent 2“ 0. 0000000 In‘u‘l‘-. j ME'Q'

Figure 147147 Housekeeping probe

8.4 FSM Station Matrix detail dialogs

8.4.1 Calculations dialog

In the calculations dialog Figure 148148 information about the measurements is found.
- Raw Value: Shows the raw value for the pair chosen. To alter pair to be displayed press the

EI button to open the formula dialog. Here are all the available pairs for the matrix is
shown. Only one pair at a time can be selected for display.

FC Value: Shows the calculated FC value for one pair. To alter pair open the formula dialog.
In the dialog the available pairs for the matrix is shown. Only one pair at a time can be
selected for display.

Metalloss: Display Calculated general metal loss based on all pairs. Available options for
calculation are found in the formula dialog. Options are: Mean, Median, Maximum, Minimum.
Corrosion rate: Displays the rate based on the Metal loss calculation. Interval for setting the
integration interval is found in the formula dialog.

For all signals in the calculations dialog the following functionality are available:

B Fer Valoz 2 Displays the probe value in status view when checked.

M Displays the settings for Monitoring\Alarm.
Displays the data in a table format.
: ﬁl Displays the data in an XY Plot.

Tag IMatri:ﬂ ﬂ Alam ErND measurements
Action |dle
I )
e Last Update Mot Set

Calculations IDescriptionI Farameters | Information | Commands |

Show in Status Wiew Pararns. Resul Commands

™ RawValue [1-2) F|[ o.ooooooo [ =] M| BB i
™ FCValue [1-2) Fo|[oloooooon [ =] M| BB |
[~ Metalloss 2“ 0.0000000 [pm 7] MEIQI
" Comosion Rate 2“ 0.0000000 Imm.f'_l,l j MEIQI

Figure 148148 Matrix Calculations dialog
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8.4.2 Description dialog

The description dialog is used to store general information about the instrument (user input). Editable
in service and advanced service mode.
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8.4.3 Parameters dialog

The parameters dialog Figure 149149 contains information about the matrix.
Matrix Temperature Sensors: Number of temperature sensors for the matrix, hardware
determined.
Local Power Grid Frequency: Choose the frequency of the mains at the installation site.

Information about number of measurement pins, pairs and current feeds for the matrix is found in the
frame with the label Pin configuration. The Pin Matrix editor can be started from this dialog.

Tag IMatrix‘I ﬂ #lamn 1] [No measurements

[idie

Action
I )
s Last Update |N0t Set

Calculationsl Description  Parameters IInformationI Commands

,

Matrix Temperature Sensars |2

Local Pawer Grid Frequency ¢ BOHz ¢ BOHz

Pin configuration

Measurement pins B4 FSt Fir b atriz Editar >

Measurement pin pairs |64

Current feeds

117

Figure 149149 Matrix Parameters dialog

8.4.4 Information dialog

In the information dialog Part/Ser number, Order number, Manufacturer and installation date is found
or can be entered if not already done in instrument installation dialog. Editable in service and
advanced service mode

8.4.5 Commands dialog

The commands dialog for the matrix consist of a collection of buttons which start the following
features:
Manual Measurement: Used to enter a manual measurement in the database for test
purposes
Select signature: Select or create a signature that is used for calculating FSM results. In the
dialog, the time interval used to calculate the signature must be entered.
FSM Pin Matrix Editor: Start the Pin Matrix Editor to configure the measurement set-up for
the matrix.
Edit Raw Data: Edit the existing raw data in the database.
Data Compression: Starts the dialog for compression on the database.
G4 Matrix Sub Probes
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8.4.6 Matrix Sub Probes

The matrix for the G4 station has two sub probes
Housekeeping probe

Calculations | Descriptianl Parametersl Infn:nrmatin:nnl Enmmandsl

Show in Statug Wisw Paramsz. R eszult Commands

I Trafo Curent o[ o.ooooooo [me =] Mo3| BB iy
[ SetTafovotage [ o.ooooooo [wv =] M| BB| in|

Figure 150150 Housekeeping for the matrix

Temperatures probe

Calculations | Descriptinnl F'arametersl Infn:nrmatin:nnl Enmmandsl

Show in Status Wiew Paramz. R esulk Commands

[T Reference Temperatureﬂll—z?S.lSDDDD |°E j ME'QI
I~ Temperature 1 Fo|[-zrs.1s0000 £ =] M| BB| ]

Figure 151151 Temperatures for the matrix

8.5 Using MultiTrend with the FSM IT instrument

This section describes how to configure and use an FSM IT instrument with MultiTrend

8.5.1 Creating a MultiTrend configuration file

To create a clean configuration file, select File->New on the pull down menu. Give the new file a
suitable name e.g. "FSM IT Installation" so that it can be easily recognized.

8.5.2 Adding a Serial Com Interface

For connection via the PCs COM port, MultiTrend must be configured with a serial interface.
Select Edit->New->Interface from the pull down menu as shown Figure 152152(or New->Interface

from the context menu).
EBsubseasensorTest.mcf - MultiTrend

EBsubseasensorTest.mcf - MultiTrend File Edit Yisw Mode Plat Help
File | Edit “iew Mode Plok Help B’*lnl E’l E"'l f@l*‘?l |Ej| -
= BT e il
Rernaye item Location (Pipe) General Wiew  nstrument ' 4 I "_I Corfige
©ptions Inskrument il Elok >| I .
----- SubseaSensorT Frobe m SwdiEm
Remave item Locakion (Pipe)
ODUL Instrume%
Probe

Figure 152152 Creating an interface

This brings up the interface selection window, shown in Figure 153153 Select Serial and press the
Next> button.
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select imterface bype to croaba L =
By T g
Select the type of ) _
interface you want .5 i f R
Select Next to
proceed
Conhoean bnledsoes
" FokEEMade ¢ FokBeSegrent T Towdl
" Eenal Charnal
[ | tew | e |
Figure 153153 Interface selection window
it sl parameten =
drwedabis Gerid Pois Liger Belil Praid
Lon Select the Finish
oA button to complete
the creation of the
If your serial port is interface
not listed, you can
type it in here
Sglcied ]T‘ﬂm
cBash Farath e

Figure 154154 Port Configuration Window

Now your Instrument View contains an icon representing the new serial interface Figure 155155.
Select the icon and chose the setup tab in the detail window. Select baud-rate 38400.

i (=1 5|
Fis Eck Ve Mode Pk Halp
F] @] 2w T gl
Geneslvis (i i k] | oo Tupe Select The setup tab
= B Corvecied oo Pl to display the serial
| ¥ CONY port settings
Select the new Select baudrate
interface to display | — according to sensor
its detail window Corragien 3"‘[% documentation
Qeakid [W.'l:l = raads i rrollien o
Emsdchmacn [0
Catts [4 =
Sprd chaacks
Pasty [P = o —
= T oonsten _i‘m?'
St [1 =
- ™ [CT5 Flow Conirol T RS hal thiphee
S8, 0000 HIHDE Wl
3690 2000 130804 Op drvied RIS FowConhd [Ciatie =)
I8 H0.3000 HOT S WakT :
I8 U000 W09 Wl T
| B
For ek oiewd F1 SERVECE WIDE

Figure 155155 Setting the serial port properties

8.5.3 Adding the FSM_IT Instrument

To add a new instrument, select Edit->New->Instrument as shown in Figure 156156.The dialog for
new instrument will appear as shown in Figure 157157.Here you choose instrument type “FSM IT
Instrument” in the type drop down menu and enter a name for the instrument in the Tag field.
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MNew Instrument

&2 MultiTrend - Configuration.mcf

, — T FSMIT| Part/Ser Numb
File g8 "fiew Mode Plot Help = arlfser Humber

Mame Order Mumb
— Location [Fipe] I T¥pe TS IT Instument | =] Manufacturer e

Ge Interface

Diezcription:

Inzstment

O ptiong

Frobe
ESHM Pin kA atri
FSH IT Site

Cancel

Figure 157157 Instrument dialog

Figure 156156 Adding new instrument
menu

The configuration tree in instrument view should look like Figure 158158 after finishing the previous
steps.

52 MultiTrend - FSM_IT.mcf
File Edit “iew Maode Plat Help

S|d| &foe] 2] 2T

General Insturment l Frobe Status]

T2 Connected
=", COM1
< = FSMIT

Figure 158158 Instrument added to the configuration

8.5.4 Adding a matrix

Right click on the instrument and choose New->Matrix->FSM Pin Matrix.

Add New Probe Edit FSM Pin Matrix parameters
Identity Matrix Temperature Sensors  |B
Tag || Mame |
Local Power Grid Frequency (B0 Hz B0 Hz
rope | o
Fin configuration
Description:
e Measurement pins ] FSt Fin Matrix Edibar >

Measurement pin pairz |9
Current feeds 1

| Mest = | Cancel | Help | ¢ Back | Ment > | Cancel | Help

Figure 159159 New FSM Matrix dialog Figure 160160 New FSM Matrix parameters
dialog
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The matrix installation wizard will now appear, Figure 159159, a tag name for the matrix is required.
Press the Next button when finished. In the parameters dialog leave the matrix temperature sensors
to the default if not otherwise is stated in the documentation; choose the local power grid frequency
to match the installation site power supply. Press the FSM Pin Matrix Editor to set up the matrix
configuration. The FSM Matrix Editor is started and will contain an empty configuration. The matrix
layout is set up manually from the documentation or by importing a template. In this example the
configuration is made from scratch. For more information about the FSM IT instrument see the FSM
IT instrument User Manual.

8.5.5 Configuring the matrix

To configure the matrix setup, MultiTrend must be set in advanced service mode.

The matrix configuration setup consist of two list boxes, one showing the pins and the other one
showing the sub matrixes that represent the hardware mapping to each SMI. (One SMI is a sub
matrix). Add pins from the pin list box by clicking on the SMI the pins should be assigned to and then
click on the pins you want to add. The pins will be assigned as pairs sequentially; normal windows
functionality using shift or ctrl for multiple selections applies when selecting pins.

Add 56 pins to the configuration by entering 55 in the pins value field and press the j button.
Now 56 pins should have been added to the configuration.

lﬁ FSMM atrizE ditor - FSMIT_Matrix_1 k

Matrix Configuration  Edit View Tool Help
Q@0 = ] 5 E &= 206
Il Hardware Sub-Matrizes | Currerit Feedsl Logical Sub-MatrixesI
i Sub Matrives ID ﬂ _I Pinz ID fj
(-
e
L
4
Add 2 Add 56
ins
. Mo Sub p
Marixes
—Pin Properties
fo posX |0
pozy |0
4] |_’|_I
Ready li HUM 4

Figure 161161 Configure the FSMIT matrix

Now add two hardware sub matrixes by pressing the j button twice. SMI 01 and SMI 02 should
appear in the Sub Matrixes list box.
Add the 28 first pins sequentially by selecting SMI 01 then select pinl in the pins list box, now press

shift and select pin28. Press the = button to assign the selected pins to SMI 01
Use the same method as above to assign pin 29 to 56 to SMI 02.
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Select the Current feed dialog Figure 162162 and choose the Current feed 1 shown in the listbox.

Hardware Sub-tMatrizes  Curent Feeds | Logical Sub-k atrixes ] Edit FSM Pin Matiix parameters

Cumest Feeds |1 j Finz +

e | [m Prabe Information
0z :
Del Part or Serial Mumber |

Order Murnber |
b anufacturer |E0er cean
Current Feed Properties Installation D ate |23.-"EI'I A3 j |'I'I:1E: m| =

FeedNumber |1 Mourting Pasion — [3ix 0'Clock [Battom] =l

¥ Set current autarnatically

Excitation Current |0 2

Pulze Length 500 ms Fin Propertiez

Stabilisation Time |0 ms Fin Ho v] E— IT' Cancel | Hel
< Bacl inis ance elp

Average |1 A measurements posx |0

. - a - |0 . .

Fini[01 7] Finafoz =] pes Figure 163163 New FSM Matrix parameters

Figure 162162 Matrix current feed dialog

Check the Set Current Automatically checkbox to make the FSM IT instrument automatically
calculate the current after the download of the setup. (The instrument must be rebooted or tag
reinitiated to effectuate the current calculation). Leave the other parameters to default.

Save the configuration by choosing save on the file menu and then exit the pin configuration editor.
Now you will return to the new matrix setup wizard.
The items in the last parameters dialog, Figure 163163 ,in the wizard is optional. Press Finish when

done.

When the new matrix wizard is complete, the setup shall look like Figure 164164.

EZMultiTrend - FSM_IT mcf
File Edit “iew HMode PFlot Help

=E| #+| 2] 2T ko
General  Instrument ] Prabe Status] Tag ’Wﬂ Alarm |DK

=18 Connected Action [Idle
=) .
=" COM1 Name |FSHIT_Matrix_T1 Last Update [P/07/02 04:14:12
- [B FSMIT
® Housekesping Calculations] Description] Palameters] Infarmation  Commands lhddress]

FSMIT_Matris_T1

: 1 ® Houzekeepin
trum LA lp y  anual Measurement = |
1strument ermperatures

Select Signature > > |

Matrix

FSM Pin Matris Editor > |

Edit Raw Data 5> |

Drata Compression »» | \ .
Details

Window

Figure 164164 Complete Instrument Setup
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8.5.5.1 Configuring the SMI addresses

To get the FSM IT instrument to recognise the matrix the SMI addresses must be entered, the
address for each SMI + the reference SMI are found in the documentation for the delivery. The SMI
address is also found stamped on the physical SMI itself.

The address dialog is found in the details window for the matrix Figure 165165.

Enter the supplied SMI addresses.

Ealculatiunsl Descriptinnl Parametersl Infu:-rmati-:unl Commands  Address

i 32-2234.28-6-0-0
Connected Probes: Fief Serial Na I %

SMI Ho Sub Matrix Serial Ho
1 Sl O 204-152-185-6-0-0
2 Sl 02 175-134-185-6-0-0

Figure 165165 SMI adress dialog

8.5.5.2 Transferring the setup to the instrument

The instrument must be connected to the serial port, turn on the power for the FSM IT instrument by
pressing the touch screen. Select the FSM IT instrument in MultiTrend, if the instrument has been
used earlier on different sites, then select, the advanced commands button found in the commands
dialog. In the advanced dialog, activate the Clean Sites button. Close the advanced commands and
then activate the Send Setup button found in commands dialog.

8.5.5.3 Setting the clock in the instrument

To synchronise the instrument clock with the PC go to the status dialog found in the details window
for the FSM IT instrument, activate the synchronise button.

8.5.5.4 Starting a measurement from MultiTrend
Start measurement button is found in the advanced commands dialog.

8.5.5.5 Retrieving measurements
Retrieve measurements are done from the commands dialog.
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8.6 FSM IT Instrument Detail Dialogs

8.6.1 Description dialog

The description dialog is used to store general information about the instrument (user input). Editable
in service and advanced service mode.

8.6.2 Information dialog

In the information dialog Part/Ser number, Order number, Manufacturer and installation date is found
or can be entered if not already done in instrument installation dialog. Editable in service and
advanced service mode

8.6.3 Address dialog

In the address dialog Figure 166166 the FSM IT reference SMI address is found. The FSM IT
instrument uses the SMI reference serial to recognize what matrix it is physically connected to. The
parameters that cannot be altered from this dialog must be altered from the address dialog for the
matrix.

Descriptionl Information  Address | Eommandsl Statuz Detailsl Descriptionl Informationl Addiess  Commands | Status Detailsl

r— Automatic Measure

Connected Probes: Logger I -| Every I1 o IMinutes j Change > > |

Matrix Tag Ref Serial Ho
FESMIT _Matriz_T4 32-223-128-6-0-0

— Automatic Retrieve

|:-| Evemy I1D ::lllMinutes j

Mest Retrizval |1mzxna j|15;22;uu =

[ Measure befare refrieve Retrieve Nawl

teasure - Retrieve delay  |E0 _:l seconds

Send Setup |

Advanced Commands >3 | Communication O ptions >>| Apply to all Loggers! |

Figure 166166 FSM IT Instrument address Figure 167167 FSM IT Instrument commands
dialog dialog

8.6.4 Commands dialog

In the commands dialog Figure 167167 features for interacting and configuring the FSM IT
instrument are found

Automatic Measure: Not an available feature at the present time.

Automatic retrieve: MultiTrend is configured to automatically retrieve data in online mode, available
in service and advanced service mode.

Measure before retrieve: MultiTrend starts a measurement before the automatic retrieve of data,
available in service and advanced service mode.

Apply to all loggers: Not usable for FSM IT instruments
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8.6.5 Advanced commands

The advanced commands dialog, Figure 168168 for the FSM IT instrument consist of two tree views
where the local computer and the connected FSM IT instrument can be browsed for files and

catalogs.
The arrows between the two tree views are used to copy files back and forth between the instrument

and the local computer.

Interactive FSM IT Commands E
 File Transfer
: Start measurementl

- Instrumnent
'é Shutdown |
Clean sites! |

Wiew |

E¥ |
4 |

Create dir. | Delete | Create di. | Delete |
E it |

Figure 168168 Advanced Commands FSM IT Instrument

Start measurement: Start measurement on the FSM IT instrument from MultiTrend.
Instrument must be turned on before command is sent.

Shutdown: Shutdown instrument from MultiTrend

Clean sites: Clean all matrices configured in the instrument.

View: View text or bbn files directly

8.6.6 Communication options

Communication options button opens the advanced Logger setup dialog, which is available in service
and advanced service mode. In service mode the all parameters are read-only:
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Advanced Logger Setup

I iClear Loager Memory After Fetriesat

Delay Between Commands IU— millizeconds
Murnber of Command Retries Im—
Delay Before Command R ety Iw millizeconds
Retrieve Failures Before Logger Reset ]20—

[ Stop Retrieval After Failed Fesst

|

Figure 169169 Advanced logger setup

In advanced mode the settings are available for editing:

8.7

Delay between commands: Time interval in milliseconds. Default value is 0.

Number of command retries: Determines how often MultiTrend attempts each
communication command before flagging an error. Default value is 10.

Delay before command retries: Time interval in milliseconds. Default value is 3500.
Retrieve failures before logger reset: MultiTrend will attempt to restart the logger if
communications fail on successive attempts. The default value is 20.

Clear Logger Memory After Retrieval: Deletes the measurements permanently in the
logger, unmark command is not applicable if this option is checked.

Stop Retrieval After Failed Reset: If logger doesn’t respond after automatic logger reset
MultiTrend deactivates the automatic retrieve function.

FSM IT Matrix detail dialogs

Same options as described for the G4 matrix in 8.4, except an additional address field where the
addressing for the SMI's are done. (Described in 8.5.5.1)

8.8

FSM IT Matrix Sub Probes

The FSM IT matrix has two sub probes

Housekeeping probe

Calculations | Descriptianl F"arametersl Infu:nrmatin:-nl Eammandsl

Show in Statug Wi Paramsz. R ezl Commands

[ Feed Connection 2“ -14, 7787333 Im‘u" j ME'QI
I~ SMI Power Pos 2“3511.915205 [mv =] ME'EI
[~ SMI Pawer Meg 2“—12895.3819 [mv =] ME'EI
™ Negative Gain 1 F>>|[12a0157. 250 | = M| B i
™ Positive Gain Instr E“ 0. 0000000 | =] ME'EI
™SI Quality nstr E“ 4.0000000 | =] ME'EI
™ Instr Quality Inatr E“ 4.0000000 | | MEQ
I~ Excitation 1 E“ -0.0010027 [&  ~] MEQ
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Temperature probe

Calculations | Descriptiunl F"arametersl Infcurmaticunl Enmmandsl

Show in Statug Wigw Paramz. Result Commands

[ Reference Temperature 2“ 24.962591%2 IT j MEIQI
[ Temperature 1 2“ 78. 4136505 IT = ME'QI
[T Temperature 2 2“ 77.2494965 IT = ME'QI
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9 IMPORT OF FSMTREND CONFIGURATIONS

Import of FSMTrend configuration is available; the import dialog is started from the File Menu.
To import a station or a FSMIT configuration select the directory containing the
FSMTrend configuration.

MultiTrend will present the stations and sites found, Figure 170170, when the directory containing
FSMTrend configurations is selected.

Select the wanted configurations for import; several configurations can be imported at the same time.
For stations, a pair configuration set-up is assumed based on the total pairs to create a database
entry. The correctly pair definition must be uploaded from the physical station. For FSM IT the
configuration is correct presented after import. No geometrical information is imported from the old
configurations for either of the instruments.

Only configurations from version FSMTrend 1.9 and upward can be imported.

FSMTrend Import |

Select FSk Station or FSK T Site

FSMIT
k1
TeztStation

Cancel |

Figure 170170 FSMTrend Import Dialog

10 DATA ANALYSIS

10.1 Data handling

FSM is primarily a metal loss monitoring system that measures general metal loss with an accuracy
of 1/1000 of initial wall thickness. To prepare data for interpretation, the following functions are
available:

Remove zero readings,

Temperature compensation

FSM-IT averaging

Offset compensation

Creating one metal loss curve from a group of pairs
Spike control

Smoothing filter

Groove analysis

Local Corrosion Analysis (LCA)
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Bend erosion compensation
Conversion to preferred output format

MultiTrend performs all calculations without changing the raw data. See 10.4 for more information.

10.1.1 FSM signature

The signature is the basis, or reference value, for FSM data. All measurements are scaled relative to
the signature. The signature is based on a series of measurements taken at a time when the wall
thickness is known, often when the metal structure is new. The signature should be taken when the
system is tuned and at normal operational (temperature) conditions.

It happens that a new signature has to be set due to change of instrumentation or new measurement
set-up parameters. This should not be done without supervision from CorrOcean personnel.

10.2 How to edit and display pin pair groups in XYPlot

This section explains how to generate a signature and to add or edit pin pair groups. All action to be
taken in MultiTrend is written in bold.

10.2.1 Generate signature

To generate a new signature, choose a matrix and click on the commands tab in the details window.
See Figure 171171. Click the 'Select Signature >>' button. The 'Select FSM Signature' window
appears (Figure 172172).

Ele Lo few Heme Fae He
0= TR O e ™
[ — = | [ Here you

Choose "= o s o e — can
matriX \\A :E-:-_...._.,_ e [ oy | / Choose

e — P new

e e < signature
Wi e ‘

Pt s [ 11
MR B I
K e

FuSsls wan 1 AP SMIIT 5 WX WO

Figure 171171 Create new signature
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Select FSM Signature

Mame of zignature:

|1z meazurements from; Delete |
A Em1s =

|15.n3.znn3 J |15.31.1a =l

|lze meazurements to: Mo.af meas.:
- ETE

|15.n3.2cm3 J |1=3.n1.1a = 0

e

1L

] I Cancel |

Figure 172172 Create new signature dialog

Name Enter a name for the new signature.
It is recommended to use a describing name, including the date, time and number of
measurements for the signature. The name makes it easier to maintain several
signatures!
If you have generated several signatures, you can choose between them in the
‘Name of signature’ list.

Date & time  Select the date and time for the start and end of the data interval to use for the
signature. The number of included measurements is automatically updated in the
'No. of meas.' field.

Click OK to generate the signature. Click Cancel to not generate signature.

10.2.2 FSM XYPlot
To Start FSM XYPlot:

1. Select the matrix you want to plot data from in the MultiTrend main window. Right click on the
matrix, and a context menu will appear as in Figure 173173. Click on 'XYPlot'. The 'FSM data
processing setup' window is displayed (Figure 174174).

2. Select a data group to process.

- Click the 'Signature..." button to choose between defined signatures.
Click the 'Interval..." button to select, add or edit a data interval to process. The default is to
process all data.
Click the 'Setup..." button to calculate new temperature compensation factors (section
10.4.2).

Click the 'Offset correction..." button to edit or add offset corrections (section 10.4.4).

Press 'OK' to plot. The 'XYPlot' wmdow appears (Figure 175175).

3. To modify the plot, add a plot, open a new plot etc. use the toolbar (Figure 176176).

4. To modify the data group plotted on the Y1/Y2 axis select 'Graph' and 'Dataset Y1' or 'Dataset
Y2'

5. To add rates, select 'View' and 'Show'. Select 'Rates’ to get the metal loss per year figure added
to the legend. Select 'Rate graphs' to add a graph of the instant metal loss rate. For 'Rate
graphs' you can select to get the rate over the last 7, 10, 30, 60 or 365 days.

6. To toggle the unit of the x-axis, select 'View', 'X-axis' and choose between 'Timescale' or
'Measurement number".
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Figure 173173 Start XY Plot or 3D Plot

Figure 174174 Select data to process
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Zoom affects

Copy as Add/remove Colour/ Previous/ X-, Y1-and Y2 Print
Newplot  pjm, an  curve Y2 axis black next zoom preview
ap About
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Copy Zoom Ruler Points Line Zoom in Set axis Zoom to all Print
on/off thicker/ /out by ranges
thinnero 50%

Figure 176176 XYPIlot toolbar

10.2.3 Edit XYPlot groups

To add a new data group, or adjust the settings for an existing data group, you must use the 'Edit
groups' function. Tick off the 'Enable advanced settings' box in the 'FSM data processing setup’
window (Figure 174174), and the 'Edit groups' pushbutton appears. Click the Edit Groups button.
The window in Figure 177177 appears.

F5M Data Processing - Measurement group edit - FSMtestTC |

Add... |nzert copy. .. Delete... Propertie=s |

Figure 177177 Group dialog

Click the 'Add’ button to add a new group.

Select an old group and click the 'Delete' button to delete it.

Select an old group and click the 'Properties' button to change its properties.
Select an old group and click the 'Insert copy' button to get a copy of the group.

If you want to 'Add’' or change 'Properties’, see 10.2.4 for information on changing data group
properties.

Click the 'Close' button when finished.
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10.2.4 Change group properties

Data group properties - FS™ test

Drata group name:; IGTDUD 1
Axailable data: Selected data:
Pair #0011 - Add = |
Pair #002 —
Fair #003
Fair #004 Add all-» |
Pair #0035
Fair #0086 =
Pair #007 ﬂl
Fair #0023
Ea!f EEE'E R{d <- Bemove all |

— Data procezzing optionz — Dutput Farmnat —
[~ Remove zera readings

[ Use temperature compensation Settings... |
[ F5MIT data averaging Settings... | = ppt
.  mm
[ Use Offset compensation _
= mils
[ Create single datazet from mean of zelected data " um

[ Use spike control Settings...
[ Use filker S ethings...

[™ Use groove analysiz Settings...

FEEE

[ Bend Erosion Compensation Sethings...

k. Cancel | Help |

Figure 178178 Processing Options

When the 'Add' or 'Properties' button is pressed in the window in Figure 177177, the 'Data group
properties' window (Figure 178178) appears.

The 'Selected data’ window shows which pin pairs that are included in the group.

To add all available data to the selected data, click the Add all button.

To add only one pair, select the pair in the Available data list, and click the Add button. As a
shortcut you can double-click on the pair in the Available data list.

To remove all selected data, click the Remove all button.
To remove only one pair, select the pair in the Selected data list, and click the Remove button. As a
shortcut you can double-click on the pair in the Selected data list.

'‘Data processing options' are described in section 10.4 and 'Output format' is described in section
10.5.

10.3 Displaying data in 3D Plot

In 3D Plot, all pin pairs are presented according to the matrix layout. Start 3D Plot by right-clicking on
the matrix and selecting '3D plot' from the appearing context menu (Figure 173173). The 'Options'
window (Figure 179179) will appear.
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[~ Remove zera readings
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— &dditional settings
Sighature... | Interal... | Setup... | Offzet camection...

¥ Enable advanced settings

Cancel |

Figure 179179: Selecting processing options for 3D plot

For 'Data processing options', it is referred to section 10.4.
For 'Output format', it is referred to section 10.5.

Click the 'Signature..." button to choose between defined signatures.
Click the 'Interval..." button to select, add or edit a data interval to process. The default is to process

all data.
Click the 'Setup..." button to calculate new temperature compensation factors (section 10.4.2).
Click the 'Offset correction..." button to edit or add offset corrections (section 10.4.4).

Click the 'OK" button to plot. The 'FSM3DPlot' window appears (Figure 181181).

Select 'File' and 'Setup..." to adjust axes, timesteps and processing options..

Contour plot 3 Stop
New plot Bar plot l Print  About ump Gotoend

backwards Play
5|%|J\J‘1 il»vaL|’?‘_ Go to date
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3
T Go to start P|ay Jump
tup backwards  forward

Co Grid
PY surface plot

‘Fh:utati-:un: = '—J— b JI £ '—J— Fezet

Rotate Rotate Rotate Reset
about x-axis about y-axis about z-axis rotation

Figure 180180: 3D Plot toolbar
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Figure 181181: 3D Plot

10.4 Description of the data processing options

10.4.1 Remove zero readings

If this option is checked, rawdata of value zero will be excluded from the data processing.

10.4.2 Temperature compensation

10.4.2.1 Temperature influence on FSM readings

The electrical resistance in steel is a function of temperature. If the temperature in the monitored
object increases by 10°C, the resistance will typically increase by 3% to 5% varying with the steel
parameters.

The reference bracket, made of the same steel material as the object, partially compensates for the
temperature variations. The reference is thermally connected but electrically isolated from the
measuring object. However, there will still be a temperature gradient between the object and the
reference, which induces the need for temperature compensation. The temperatures of both the
measuring object and the reference are measured. These temperatures are used by the MultiTrend
temperature compensation algorithms.

Uncompensated FSM data given as FC will vary linearly with the difference temperature (the
difference between object temperature and reference temperature). For carbon steel monitored
objects, the relation is approximately 2-3 FC per degree Celsius.
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10.4.2.2 Difference temperature compensation

This method compensates for variations in the FSM data that are correlated to variations in the
difference temperature (the difference in temperature between the monitored object and the
reference). Variability in the difference temperature is the major contributor to temperature variations
in the FSM data.

10.4.2.3 Spool temperature compensation

This method compensates for variations in the data that are correlated to variations in the spool
temperature. It may be used in cases where the measured values are correlated with the spool
temperature rather than the difference temperature. This is rarely the case.

10.4.2.4 Difference and spool compensation

This method combines the two above compensation methods and can be useful when the
temperature difference between the spool and reference is high, or if the materials in the spool and
reference have different resistivity properties.

10.4.2.5 Applying temperature compensation

It is recommended to start with difference temperature compensation (DTC), since variability in the
difference temperature is the major contributor to temperature variations in FSM data. The following
procedure may be helpful when searching for the best data interval to use for calculation of
temperature compensation factors:

1. Study the relationship between measurement data and difference temperature: Make an
XY-plot for one data group with default data processing options and add a new curve for
the difference temperature in the same XY-plot. If there is a significant correlation
between the measurement data and the difference temperature, DTC will likely produce
good results.

2. Calculate the difference temperature compensation factors: Click on the 'Setup’ button in
the 'FSM data processing setup' window (Figure 174174). Select 'Calculate difference
compensation factors... '. The 'FSM data interval' window appears. Select the data
interval that the compensation factors should be estimated from. It is recommended to
use a relatively short interval with apparent correlation between the measured values and
the difference temperature. A good interval comprises large temperature variations and
stable temperature levels. Furthermore it should be short enough to assume no corrosion
within the interval. Click the 'OK' button. Select a signature from the appearing 'Select
signature' window. Remember that the signature should be set at normal temperature
conditions (section 10.1.1).

3. Activate difference temperature compensation from the '‘Data group properties' window
(Figure 178178). Tick off the checkbox for ‘Use temperature compensation’ and click the
'Settings..." button to open the 'Temperature compensation settings' window. Make sure
that only ‘Use difference compensation’ is selected/checked (Figure 182182). Click the
'OK' button.
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Temperature compensation settings

T emperature compenzation ppes

[~ lze difference compensatior

[T Use spool compensation

k. Cancel

Figure 182182: Selecting type of temperature compensation

4. View the compensated results: Make a new XY-plot by clicking on the 'OK" button in the
'FSM data processing setup window'. In the next appearing windows click 'Close’ and
'OK'. Add the difference temperature for comparison.

5. Change interval: Repeat pos. 2 to 4 with a new interval (experiment with start time and
width) until the measured values no longer are significantly correlated with the difference
temperature.

6. When you are satisfied with the compensation to difference temperature, plot the spool

temperature together with the compensated data. If there is a significant correlation, use
the combined difference- and spool compensation. This requires that temperature
coefficients for combining spool- with difference compensation are calculated. Follow the
procedure under 2, but choose spool compensation factors. When asked whether to
calculate compensation factors for combined compensation, answer 'Yes'. Follow
procedure 3-5, and tick off both checkboxes in Figure 182182.

7. To apply separate spool temperature compensation, the same procedure (2-5) as for
difference temperature is followed (except to choose options associated with 'spool...'
instead of 'difference...”). Tick off the 'Use spool compensation' checkbox in Figure
182182.

10.4.3 FSM IT Data averaging

For FSM-IT instruments, measurement series of 3 or more measurements at a time are taken at 1-2
weeks interval. The variations within a measurement series are normally not relevant when it comes
to the long-term tendency. Due to this fact, MultiTrend has an option to average measurements that
are close in time and represent these with a single data value.

To apply FSM IT averaging, tick off the 'FSMIT data averaging' box in the 'Data group properties'
window (Figure 178178). Click the 'Settings' button, and select the averaging interval.
Measurements can be averaged within intervals of 24 hours, 12 hours, 1 hour or 15 minutes. The
time interval is stored in the groups.ini file as number of seconds, so other time intervals can be
selected by editing the groups.ini file if necessary.

The timestamp for the average of a measurement series is set to the time of the first measurement
within the series. The average is calculated by combined mean and exclusion of outliers.

10.4.4 Offset compensation

When a circuit board or a station is changed, the measurements can get an offset due to the change
of hardware. This can be compensated for by using the offset compensation in MultiTrend. Three
offset compensation methods are available in MultiTrend (sections 10.4.4.1-10.4.4.3).

To activate offset compensation, tick off the 'Use Offset compensation' box in the 'Data group
properties' window (Figure 178178).
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The 'Offset compensation list' defines what compensations that are performed, according to the
entered compensations in the list. To edit the list click the 'Offset correction...' button in the 'FSM
data processing setup’ window (Figure 174174). The 'Offset compensation list' (Figure 183183)
appears. All the compensations in the list will be applied to the data group when offset compensation
is activated.

Select 'Add offset’ to add a new offset.
Select 'Edit offset’ to edit an existing offset.
Select 'Delete offset’ to delete an existing offset.

Offset compensation lisk

- Xl
February 20th 2002 00:00:00 K |
April 10th 2003 03:00:00

Cancel

Edit offzet Delete offzet

Figure 183183: Offset compensation list

If you choose to add a new offset, the 'Offset compensation' window (Figure 184184) appears. Give
the new offset a name, preferably according to the date and time of the offset. Select what pairs that
should be compensated. Hold down the <Ctrl> button to select more than one pair. Select what
compensation method to use, described in sections (10.4.4.1-10.4.4.3).

Offset compensation x|

Pair 001 -
F'a!r ooz
Offzet name: I Pair 003
Pair 004
Pair 005
Pair O0E
& fAutomatic start values Pair 007
- Pair 008
Fiate bazed start walues Fiair 00
 Manual start values Pair 010

Pai 011 l

< Back I Mewut » I Cancel Help

Figure 184184: Offset compensation

Regardless of what compensation method you choose, when you click the 'Next' button, a window for
entering the start time of the offset appears (Figure 185185). NOTE: The input start timestamp of the
offset must be set in the time interval from the second last non-offset data point to the last non-offset
data point (NB! Not including the timestamp of the second last data point, but including the
timestamp of the last data point).

Offset compensation includes establishing a new signature and a new baseline. The signature is
calculated from data points after the offset. The user must choose how many data points to base the
new signature on. For automatic compensation (section 10.4.4.1), the baseline is calculated from
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data prior to the offset. In this case, the input number of data points for signature calculation also
defines how many measurements the baseline is calculated from.

Offset compensation x|

Offzet starks at

Year: |2|:":|3 h-1|:|r'|tl*1:|2 Dray: |2':|
. |1|:|—

Huawr: |-|2 Minute:lm Se
Mumber of measurementz in new signature [3 - 10): I-I 0

¢ Back I Finizh I Cancel Help

Figure 185185: Enter start date and time for the offset and number of measurements in new
signature.

10.4.4.1 Automatic Compensation

This method can be used when the metal loss rate is low. The new baseline is calculated as the
median of the X last measurements before the offset. X is the same number of measurements that
are used for signature calculation.

Uncompensated curve

Offset shift
Compensated curve

Median of
values in X

— | >
t
b After offset shift

Before offset shift

Figure 186186: Automatic Offset Compensation

10.4.4.2 Manual Compensation

This method can be used when the metal loss rate is low. The new baseline is entered manually
(Figure 188188). Different values for each pair can be entered.



CorrOcean ASA Rev: 04

MULTITREND USER MANUAL Page: 114 of 125
Document No.: 4174-16959-1-MU-0003 Date: 03.10.04
A

Uncompensated curve

Offset shift
Compensated curve

Specified
start value

| |
| t| >
Before offset shift ' After offset shift

Figure 187187: Manual Offset Compensation
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Figure 188188: Enter new baseline for all pairs

10.4.4.3 Rate-based Compensation

This method is used when the metal loss rate is high. In addition to the median, the metal loss rate is
calculated from a user specified interval before the offset (Figure 190190). With Dt being the time
interval between the last value before the offset and the first value after the offset, we get the
following expression for the baseline:

baseline = median + rate* Dt

A
Uncompensated curve
t
Offset shift Compensated curve

Rate > Dt

Median of
X \Ilalues in X |
| | >
. Dt 1 ) t
Before offset shift After offset shift

Figure 189189 Rate-based Offset Compensation
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Figure 190190: Enter interval for rate-based offset compensation

10.4.5 Create single metal loss curve from the mean of a group of pairs

This processing option generates a single metal loss curve from the mean of the selected pin pairs. If
more than 10 pairs are added to one data group, this setting is automatically selected. This option is
activated by ticking off the 'Create single dataset from mean of selected data' checkbox in the 'Data
group properties' window (Figure 178178).

10.4.6 Spike control

The spike control can be used to remove outliers in the dataset. Outliers are results of measurement
noise, and typically occur as one or two data points with value far off from the trend in the dataset.
The spike control is only designed to filter out spikes, or outliers, and let other artefacts, like ramps
(signal offsets) and random noise, remain unaltered.

The spike control is activated from the 'FSM data processing setup' window (Figure 174174). Tick off
the 'Use spike control' box, and click the 'Settings' button.

Three parameters configure the spike control: 'Amplitude threshold', 'Datapoints threshold' and 'Size
of average buffer"
" Amplitude threshold': The amplitude threshold is the maximum allowed signal step from
one data point to the next. Make sure that this value is larger than the overall noise level.
Allowed input is [1, 1000] ppt.
'‘Datapoints threshold": The maximum number of subsequent data points that comprise a
spike. A value of 1 or 2 is appropriate. This parameter also decides the time delay of the
filter.
'Size of average buffer': The length of the buffer of preceding measurements that serve as a
basis for compensating the spike. If a data point is evaluated to be part of a spike, it is
replaced by the average value of the data points in the buffer. The length of the buffer should
be chosen to be relatively short (max. 10%) compared to the total number of data points.
Allowed input is [4, 50].

10.4.7 Filter

MultiTrend comprises a smoothing filter for easier spotting of trends in FSM data series. The filter is
a moving average filter, where each data point is replaced by the average of a buffer of preceding
points. The length of the buffer decides the smoothness and time delay of the resulting data curve.
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The filter is activated from the 'FSM data processing setup’ window (Figure 174174). Tick off the 'Use
filter' box, and click the 'Settings..." button. Set the parameter for 'Size of average buffer'. Allowed
input is [4, 50].

The first n-1 data points, where n is the buffer size, is passed through without filtering.

10.4.8 Groove (weld root) analysis

Pipe welds are associated with localized corrosion. Application of analysis for general corrosion on
weld root corrosion will give an under estimated corrosion depth. Hence, a special algorithm is
developed for estimation of the depth of a uniform circumferential corroded groove.

The groove analysis requires the following:

- A group of pin pairs for groove analysis must be defined. This group must comprise the pairs
covering the weld only. To do this, the layout of the FSM matrix must be available to the
user. To learn how to define a group, see section 10.2.3.

- The initial wall thickness of the pipe must be available in the database. The initial wall
thickness is set in the 'FSM Pin Matrix Editor' (section 8.1.4/8.5.4).

To apply groove analysis: Enter the 'Data group properties' window (Figure 178178). Check the 'Use
groove analysis' box, and enter the corresponding 'Settings..." menu. Enter the pin-pin distance
and the expected width of the groove, both in mm. The width of the groove can be assumed to be
equal to the width of the weld, and must lie in the interval (1/3, 2/3)*WT, where WT is the initial wall
thickness of the pipe.

Groove analpsis settings E3 I

Fin distance: |4|:|
“width of groove: I-I 0

Figure 191191 Groove analysis settings
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10.4.9 LCA Analysis

Local Corrosion Analysis is an algorithm developed for quantification of pitting corrosion. The
analysis is optimised for pits the size of one pin quadrant (the area in between 4 pins).

To use LCA analysis, the following is required:

The 'pair_lay.out' configuration file must be defined and stored in the stations subfolder
of the MultiTrend folder. Furthermore, the defined pair layout must be a continuous area,
where all pair rows are of equal length

The initial wall thickness of the pipe must be available in the database. The initial wall
thickness is set in the 'FSM Pin Matrix Editor' (section 8.1.4/8.5.4).

In the Station.ini file, the line 'DoLCAAnalysis=1' must be added under the '[Data
Processing Settings]' section.

To apply LCA: Enter the 'Data group properties’ window (Figure 178178). Check the 'Use LCA
analysis' box, and enter the corresponding 'Settings..." menu.

LCA Analysis Properties E3
—Fine analpsis———
bz L walue: IE
' [ Ernable
L loowver I-I
: IE
L higher
K. loweer I‘I
A aximurm I—
iterations: ey K. higher I3
Stepwize
increase in depth: ID'BDUI mm

coce_|

Figure 192192 LCA Analysis Properties

A number of parameters define the LCA:

'Max L": The number of pin-pairs in the current direction.

'Max K': The number of pin-pairs in the direction normal to the current.

The 'Pits along the edges' option allows corrosion elements to be removed on a frame
outside the pin-matrix.

'‘Use initial start values': Tick this box off to require continuous time series.

'Maximum number of iterations’, typically between 200 and 400.

'Stepwise increase in depth'. This parameter defines the depth resolution in the analysis, a
typical value is 0,0001 mm.

To do an analysis optimised for pits the size on quarter of a pin quadrant, tick off the checkbox for
enabling 'Fine analysis'. Fine analysis is applied to a subsection of the matrix defined by L

lower/higher and K lower/higher. The lower/higher values point to the pin quadrants, as shown in
Figure 193193.
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Figure 193193: Defining a subsection for fine analysis. Example 1 (Blue): L lower =1, L
higher = 2, K lower = 1, K higher = 1. Example 2 (Red): L lower = 3, L higher = 4, K lower =
1, K higher = 2. Example 3, whole matrix: L lower =1, L higher =4, K lower = 1, K higher =
2.

NOTE: At present, LCA is not released for common users. LCA is password protected.
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10.4.10 Compensation for bend erosion

Erosion damages in bends can occur whenever sand is mixed into the fluid flow. The damages will
typically be oval-shaped wear along the outer elbow of the bend. The damages vary in curvature,
depth, length and width depending on the qualities of the mixed flow. Since the damages are not
uniform around the circumference of the pipe, we need a special application for compensation of
metal loss depth in erosion damages.

The bend compensation application should only be used where bend erosion is expected. To ensure
that only significant signal increases are compensated for, only data points higher than 5 ppt are
considered.

Stepwise description:

1. Enter the 'Data group properties' window (Figure 178178). Check the 'Bend Erosion
Compensation' box.

2. Push the 'Settings..." button and enter expected width and length of the erosion damage.
Allowed width interval is 28°-180° (out of 360° circumferential). Allowed length interval is 10°-
90° (out of a 90° bend).

|

Expected width of damage I 30 degrees

Expected length of damage degrees

carcel_|

Figure 194194: Dialog box for input parameters to bend compensation

Please Note:
1. If the resulting corrected depth is higher than 400 ppt, the calculated value is an upper limit.
400 ppt is the lower limit.
2. If the resulting corrected depth is less than 50 ppt, the calculated depth is a lower limit. 50
ppt is the upper limit.

10.5 Output format

Four output formats are available for XYPlot:

[ppt] Relative measure, parts per thousand of initial wall thickness
[mm] Absolute measure, metal loss depth in mm = 10%m
[mils] Absolute measure, metal loss depth. 1 mil = 0.001 in = 0.0254 mm = 2.54*10° m

[mm] Absolute measure, metal loss depth in mm = 10°m
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11 GETTING SUPPORT AND SENDING US FEEDBACK

If you need technical support on installing or using the MultiTrend program, or you want to give us
feedback on any features that you like, dislike or want to see in upcoming versions of the software,
please contact the CorrOcean main office or one of our subsidiary offices either by mail, e-mail, fax
or phone. Customer support email address: support@corrocean.no

11.1 Technical Support

If you are requesting technical support, please make sure to include the following information in your
request:
- MultiTrend version (Shown in the MultiTrend About window)

The operating system and version you are using

The type of PC you are using (CPU type, amount of RAM and disk size)

The communication settings on your PC (COM-port number, modem type etc.)

The type of equipment you are accessing with the program
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Main Office:

CorrOcean ASA

Teglgarden
L J 7005 TRONDHEIM

NORWAY
CorrOcean
Phone +47 7382 5000
Fax +47 7382 5050
e-mail mail@corrocean.no

CorrOcean ASA, Teglgarden, N-7485 Trondheim, Norway, phone: +47 73 82 50 00, fax: +47 73 82 50 50
CorrOcean Inc, 3300 Walnut Bend Lane, Houston Texas 77042, USA, phone: +1 713 334 2222, fax: +1 713 266 0172

CorrOcean Srl, Via Tiburtina 1470, 00131 Rome, Italy, phone: +39 06 4129 4201, fax: +39 06 4129 4288

Also, if you have Internet access, please feel free to visit us at the following World Wide Web
address: http://ww. corrocean. no
Here you can find information about CorrOcean and the products and services we can offer.



mailto:mail@corrocean.no
http://www.corrocean.no

CorrOcean ASA Rev: 04
MULTITREND USER MANUAL Page: 122 of 125
Document No.: 4174-16959-1-MU-0003 Date: 03.10.04

12 REFERENCE FIGURES TABLE

Figure 1 The MUltITrend Main WINOGOW ............uuuueueeieeiieineieieeiieseeeeeeieeeeeeeeeeeesseeeessseeeseseseeeeeeseeeeeeeenene 8
FIQUIE 2 THE GENEIAI VIBW .....uiiiiiiitiiiiiiiiiieee bbb e et nebeeneees 9
FIQUIre 3 THe INSEIUMENT VIBW ......uuiiiiiiiiiiiiitiiteebeee bbbt be bbb eeeneees 9
FIQUIE 4 THE STALUS VIBW. .. .uutiiiiiiiieitititettbb bbbttt bbb ebenee e 9
Figure 5 Status DetailS WINGOW .........uuuuuiiiiiiiiiiiiiiiiiiieieibebbbbeeeebe bbb eeeeeeeeeeeeeeeee 11
FIQUIE 6 AlGIMS DIBI0OQ .. .tttttttitittitiittitieibeebbbebe bbbt b bbb e e 11
Figure 7 Bringing up the Mmonitoring didlOgUE ............uuuuuuruiiiiiiiiiiiiiiieiibiieieiebeebebe bbb 14
Figure 8 The monitoring AIAlOQUE ............uuuuuuuuieiiiiiiiiiiiiiiibbbe bbb eeneeeeeeeeees 15
Figure 9. Creating @n INTEITACE ..........uuuuiuiiiiiiiiiii it e bbb bbb b e bbb eeeeeeeee 16
Figure 10 Interface SEIECtiON WINGOW ............uuuuuuieiiiiiiiiitiiiebbibbbbebbe bbb reeeereereeeeeenee 16
Figure 11 Port SEIECHON WINOOW. .......uuuuuiiieiiiiiitiiiiiiiitbibebbbbbbebbbebbb bbb be bbb eebeeeseeeeeeenee 16
Figure 12 AAding @n INSIIUMENT ........uuuueiitiieieiiieeibiieeebee bbb bbb bbb e bbbeeereeeeee 17
Figure 13 Opening The Probe Selection WINOOW. ............uuriuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinieereeeeeeeeeeeeeeeeeneees 17
Figure 14 The probe SEleCtioN WINOOW .............uuuuuuieiiiiiiiiiiiieiiiieebibieeeebebeeee bbb beeeeeereeeeeeeeenee 18
Figure 15 ER Probe Parameter SETUD. ..........uuuuuuuuueiiiiiiiiiiiiiiiiiiieiiisieiibseebeebbeeebbebebeeeeeeseeeeeeeeeeeeeenenee 18
Figure 16 Retrieve data from MUITCOIT (1) .....ueerurureeriiiiiiiiiiiiiiiieiieiieeieieeeeeeeeeeeseeeeeeereeeeeereereeeeeeeeeeee 19
Figure 17 Retrieve data from MUIICOIT (2) .....ueuruerriiiiiiiiiiiiiiiiiiiiiieiiebibbeeieebbebeebeeeeeeeeee e 19
Figure 18 Transmit probes t0 MUIICOIT (1) ....uvvrruurrrrririinriiiieiiiiieiieieeeebbeeeeebb bbb reeeeeereeeeeeeeenee 20
Figure 19 Transmit probes t0 MUIICOIT (2) .....uuuruueriiiiiiiiiiiiiiiiiieiiie bbb rereeereeenee 20
Figure 20 The MultiCorr address tab shows the probe numbers of the probes.............cccvvvviiiiiiiinnns 21
Figure 21 Creating @n INTEITACE. ... ....u ittt e bbb enebeeneeeee 22
Figure 22 Interface SEIECtiON WINGOW ............uuuuuriiiiiiiiitiiiiieiebbibbebbb bbb eeeeeeeeereee 22
Figure 23 PoOrt SEIECHON WINOOW. ... ...uuuiitiiiiiiiiitiiiiiieiieiebbbbebbbbeb bbb bbb eeeeeebeeeeeeenee 23
Figure 24 Setting Serial POrt PrOPEITIES ... ....uuuuueiruietiiiiiitieitibitbbebbebeee bbb e be e bereeeeereeeree 23
Figure 25 Creating a MultiCorr Terminal INterfaCe .............uuuuuuuiiiuriiiiiiiiiiiiiiiiiiieeiiieeee e 23
Figure 26 AAding @n INSIIUMENT ........uuuuuiittiiiiiiiteieieeeee bbb bbb bbb bbb eebeeeeeneree 25
Figure 27 ADding @ Sand ProbDe .............uuuuiiiiiiiiiiiiiiiiiiii e 25
FIQUIre 28 SANA PrODE SEIUPD. .. .uuuttutiiiiitiiitititibibbibbbee bbb bbb bbb bb bbb eebeenee 26
FIQUIE 29 OFflINE SYSIEIM ....uiiiiiiiiiiiiiiititie bbb bbb eebeenee 26
Figure 30 Retrieve data from TerMINEI ............uuuuuuueiiiiiiiiiiiiiiiiie bbb erreeeeenee 27
Figure 31 Creating @n INTEITACE. ... ....u ittt bebensbeeeeeeee 28
Figure 32 Interface SEIeCtiON WINGOW ............uuuuuriiiiiiiiiiiiiiiibbibibbebbe bbb reeeeeeenrene 28
Figure 33 Port Configuration WINGOW ..............uuuuuuuuuuiiiiirireieiieieeieeseeeeeeeeeeeeeeeeeeeeeeeeeebeeeeereeeereeereeeeee 28
Figure 34 Setting the Serial POrt PrOPEITIES. . .. ... i ueiieiiiiiitiiiitiibbi bbb rreereeeree 29
Figure 35 The Interface Selection WINGOW ..............uuuuuiiiiiiiiiiiiiiiiiiiiiieiiiiiiieeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeene 29
Figure 36 FielBus Master and SEOMENT ....... ... uuuuiiiiiiiiiiiiiiiiiiiieebbe bbb eeeerenrnee 30
Figure 37 Adding @n INSIIUMENT ........uuuuuiiiiiiiiiiieeiiieee bbb bbb bbb eebeeeseneeee 30
Figure 38 Determining [0gger QOUIESS ... ...uuuuuuuriirriuriiiittiettebeebeebbe bbb bbb bbb bbb eeebeeeeneeeeeneeee 30
Figure 39 Communicating With the LOGQEN ........uuuuuuuriiiiiiiiiiiiiiiiiiiiiiibiibibbbeebbebb bbb beeeeeeeeeeeeeeeenee 30
Figure 40 LOGJEr ID QN0 AOUIESS ... ..uuuutiittiiitiiiitiiiieetetbbbebbbebbbbbbe bbb bs bbb ebbbeenbbeeneenee 30
Figure 41 Opening the Probe Selection WiNGOW..............uuuuriuiiiiiiiiiiiiiiiiiiiiiiiiiieniieeeeeeeeeeeeeeeeeeeeeeeeees 30
Figure 42 The probe SEleCtion WINOOW .............uuuuurueiiiiiiiiiieiiiiiiiebieeeeebbeeeeebeb bbb eeeeeeeeereeeeereee 30
Figure 43 ER Probe Parameter SETUD. ..........uuuuuuuuuriiiiiiiiiiiiiiiiiiiiiiiiieiibebeebebbeeeebebeeeebeeeeeeeeeereeeeeeenenee 30
Figure 44 Instrument View after adding logger and probes.................uuvuviiiiiiiiiiiiiiiiiiiiiiiiiieeens 30
Figure 45 Setting [0gger INTEIVAIS ..........uuuuiiiiiiiiiiiiiiiii bbb e beeeeeeeeeeee 30
Figure 46 Retrieving measurements from the [0gQEr ............uuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee e 30
Figure 47 Retrieved Probe MEASUIEIMIEINES ... ...uuuuuurettiiiiitititteeeeeeeeeeeeebbebb bbb ebbseeebbebeeeeseeebeeeeereeeenrree 30
Figure 48 AUOMALIC RELIHEVAl SEIUPD .....vuuiriiiiiiiiiiiiiittbbibeb bbb eeereeeeeeeee 30
Figure 49 ENtering ONIINE MOUTE ........uuuuiiiiiiiiiiiiiiiiiiieiiiiebbbe bbb s bebebeeeeeeeeee 30
Figure 50 ADVANCET LOGYET SEIUPD. .. uuuututtuuitttuiitiiiiiittietbebbbbbbbbbbebeb bbb bbb bbb bbb bbb bbb beebbebbeeenenees 30
Figure 51 Interactive LOGger COMMENTS .......uuuuuuuuueuuiiiitiiiiiiitiiiesieseseaeseeaeeeeebeeseeeeeebeeeseeeeeeeeeeeereneree 30
FIQUIE 52 GENEIAI VIBW ... .ttt e e e e e 30
FIQUIE 53 INSIIUMENT VIBW ...ttt e b e e e 30
FIQUIE 54 ProDE STATUS VIEW ....uuuiiiiiiiiitiitiiiiitittbibbbbebbeb bbb bbb bbbeeeenee 30
Figure 55 Displaying probe values in STAtUS VIEW..........uuuuuiriiiiiiiiiiiiiiiiiiiiiiiiiiiieeiirieeeeeeeeeeeeeneeeeenneees 30

Figure 56 Selecting SIMPIE VIBW ........uuuuiiiiiiiiiiiiiiiiiiiiiiiebbbbbbbb bbb ebeeeeeeeeeeeeeee 30



CorrOcean ASA Rev: 04

MULTITREND USER MANUAL Page: 123 of 125

Document No.: 4174-16959-I-MU-0003 Date: 03.10.04

Figure 57 Viewing pProbe MEASUMEIMENTS ........uuuuuuuurtriiitiitiittieeiieeteeseeeeeseeaeeebeeesbeeeesseebeseebeeererreereerree 30
Figure 58 Typical SUDSEA SENSOI SYSIEIM ......uuuuiiiiiiiiiiiiiiiiiiiiitbb bbb eeeeenee 30
Figure 59 Example MuUltiTrend CONfIQUIALION. ..........uuuuuuueeitiiiiiiiiiiiiiibiibbbeiebbb bbb reeeeeeeeenees 30
Figure 60 COrrMOd SYSLEM TTAY ICONM ...uuuuturruiiitrutriitiiiiieteeeeetebbeebee bbb eesbese b ebbbbbebeebbeeesessbebeeneeeennenee 30
Figure 61 The RegSigMap program USEr INtErfACE ...........uuuuuriiiiiiiiiiiiiiiiiiiiiiiieieeieeieeeeeeeeeeeeeeeeeeeeeeees 30
Figure 62 The CorrMod program USEr INtErfACE. .........uuuuuieiiiiiiiiiiiiiiiiibiieieiieibbibbebeeeeebeeeeeeeeeeeeeeeeeeeees 30
Figure 63 Manual input of production ParamMeEters (1) ............uueuueuuereruieireirrieiieereeerereerere 30
Figure 64 Manual input of production PAramMEtErs (2) ............uuueeeuurrurrurririiririrereereeererrere . 30
Figure 65 Verifying that the system iS Operational.................uueuueuiiiiiiiiiiiiiiiiiiiiii e 30
Figure 66 Locating the configuration and database fileS.................uuviiiiiiiiiiiiiiiiiiiiis 30
Figure 67 Creating @n INTEITACE. ........uu ittt bbenrbeeeeeeee 30
Figure 68 Interface SEIECtiON WINGOW ............uuuuuuiiiiiiiiiiiiiiieibibbebebbe bbb reeeeereeeene 30
Figure 69 Port Configuration WINGOW ..............uuuuuuuuereutiiririieieeeeeeeeeeeeeeeeeeeeeeeeeebeeeeeeeeeeeeeereeeereeeeeeenne 30
Figure 70 Setting the Serial POrt PrOPEITIES. ... ... i ueiiriiiiiiiiitiiiebbee bbbt reereerreeree 30
Figure 71 The Instrument SeleCtion WINGOW. ...........uuuuuuureiiiiiiiiiiiiiiiiiieiieiieeeieeeeeeeeeeeeeeeeeeere e 30
Figure 72 Opening the SubSea instrument advanced Setup WINAOW ................uvvvviiieiiiiniiiiiiiiiiiiienns 30
Figure 73 Data FOrMat SEIECTION ......uuuutiiiiiiiiiiiitiiiibbebbbbb bbb ebereeeneeee 30
Figure 74 Sending a command to the sensor to determine itS Native ID..............uvvviiiiiiiiiiiiiiiiiiiiinns 30
Figure 75 Changing SENSOF ID........uuuuuuuutititttiiiitiiieittieeeeeeebbbeeee bbb bbb bbb eee bbb ebbebbbbreeenenees 30
Figure 76 Opening The Probe Selection WINOOW. ............uuuiuiiiriiiiiiiiiiiiiiiiiiiiiiiiieieeieeeeeeeeeeeeeeeeeeenneens 30
Figure 77 The Probe Selection WINGOOW..............uuuuuuuiiiiiiiiiiiiiiiiiiiiiieiibeeeieebbeeeeeeeeeeeeereeeeereeeeeeeerenneee 30
Figure 78 Sand Probe Par@MEIEIS. ........uuuuuuueiiiitiiiiiiiiiiiieietebbebeeebeebeb bbb b eeeeeeebeeeneeereeeree 30
Figure 79 ER Probe ParamMeEterS...........u i uiiiiiiiiiiiiiiiiiiiiiiiieebbibbeeebee bbb beeebeeeeseeeeenenee 30
FIgure 80 PT ProbE Par@MEIEIS. .. . ... i uuuutttitiiiiiiiiiititeeeieeeebbbbbbbe bbb bbb eebbeenbeebesenenee 30
FIQUIE 81 PreSENS Par@mMIEIEIS. .. . i uuuiiitiiiiiiitiiiititbbebebeeb bbb bbb bbb bbb bbb bbb e ebbebeseeenee 30
Figure 82 Facsimile from a PreSens CertifiCate..........uuuuuuuuiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieeieeeeeeeeeeeeeeeeeeeees 30
Figure 83 Instrument View after adding Sensors and Probes ................eeveeeeiiiiiiiiiiiiriiiiiiiieieeee, 30
Figure 84 Taking a single reading from @ SUDSEA SENSON ...........uuuuuuiiiiiiiiiiiiiiiiiiiiirireerieieee e 30
Figure 85 INStrument INItIAtEA MEASUIE..........uuuuiiiiiiiiiiiieiiibbb bbb ebebeeeeereeeeee 30
Figure 86 MultiTrend INItIAted MEASUIE.........uuuuueiiiiiiiiiiiieibeebei bbb eeeeeeereereneeee 30
Figure 87 ER-probe in Subsea / MOUDUS SYSIEM........uuuuuuiiiiiiiiiiiiiiiiiiiiiiiieeibeebbbbbbbbeeb bbb 30
Figure 88 Typical mapping Of OULPUL SIGNAIS ........uuuuuuiiiiiiiiiiiiiiiiiiiiiibbbb bbb 30
Figure 89 Sand probe in SubSea / MOADUS SYStEM ... ....uuuuiiiiiiiiiiiiiiiiiiiiiiiiibibbiibbbbe bbb 30
Figure 90 Mapping Of IMPOIT GALA .........uuueeiiiiiiiiiiiiiiiiiieieb bbb e ebere e eeeeereee 30
Figure 91 SeleCting DY OFUEN ... ....uuuueieiiiiitittitte bbb e bbb enenee 30
Figure 92 Byte and WOrd SWaAPPING. ... ....uuuuueuuuueuuurtuttutuerueteesereeeanesesseesssseeseeessseeeeeeeseeseeseseeerrrereeeeees 30
FIgure 93 Add SYSIEM TEEIM ....uuiiiiiiiiiiiiiie et b bbb bbb bbb eebeeeee 30
FIQUIE 94 Add The PrODE ... . ittt b bbb bbb eenenee 30
Figure 95 Weight COUPON CONFIGUIALION ........uuuttiiiiiiiiiiiiiitebbiibiibbbbbbbbbb bbb eeeeeeeeeeree 30
FIQUIE 96 DEtailS WINOOW ... . .uuuettiiiiiitiiittiibieebebe bbb bbb beenee 30
Figure 97 REmMOVEd COUPON DAL ... ..uuuuuttiiiiiiiiiiiiiiiiiiiibeibbbbbbbbb bbb eebbebeeebebeebeeeeeeeeees 30
Figure 98 Plot Weight LOSS COUPON DALA ... ...uuurruiiiiiiiiiiiiiiiiiiiiiiiiiiibeibsbbabsbbbbbebeeeesebeeeeeeeeeeeeeeeeeeeeeee 30
FIQUIE 99 DEIELE PrODE ... .. uttiiiiiitiititit bt e bbb bbb e e nee 30
FIgure 100 Delete INSIIUMENT. ... ... utiiititiitiiiititbebbbeeeebeeb bbb bbb bebbeeeenenee 30
Figure 101 Backing up configuration and dat@base................uuuuriiiiiiiiiiiiiiiiiiiiiiiiiiiieeeereeeeeeeeeeeees 30
Figure 102 Compressing the database (1) ........e.eeereuuruuimuiiiiiiiiiiiiiiiiiiieiieiee bbb 30
Figure 103 COMPreSS dAt@DASE (2) .....vurrrrruuruuuunruuntiuuiutiteieeteaeeeeeaeeaeeeae bbb eeesbe b eeebebe s b bbeeeeeeeereerrees 30
Figure 104 EXport definition diAl0g ... ......euueuuuriiiiiiiiiiiiiiiiibbiiieebbb bbb 30
Figure 105 Signal iMPOIT SEIECTION ... ...uuuutiiiiiiiiiiiiitiiibb bbb reerreeeneeee 30
Figure 106 AULOMALIC IMPOIT SETUD ...uvvtutrtiiiiiiiiiiiiiietbebbebbebbbbe bbb beeebeeenenee 30
Figure 107 The plot data SEIECtiON WINAOW. ...........uuuuuuieiiiiiiiiiiiiiiiiiiibeb bbb 30
Figure 108 Available Sand Probe @nalySiS............uuuuuuuuuiuiiiiiiiiiiiiiiiiiiiiiiiiieieieeeieibebeee e 30
Figure 109 Metal Loss Calculation PArameterS...........uuueuuuririiiiiiiiiiiiiiiiiiiiiseiiieseeeeneeeeeeeeeeeeeeeeeeeenenee 30
FIQUIE 110 DELAI WINOOW. ... .uuutittitiiitieitieeiebiebbbe bbb beenee 30
Figure 111 Signal With NO OffSEL.........uuuuiiiiiiiiiiiiiiiiiiiii bbb reeerees 30
Figure 112 Signal with initial OffSEt 2MM .........uiiiiiiiiii 30
Figure 113 Signal with calculated OffSEt ~4NMM ...........uuuiiiiiiiiiiiiiiiii e 30
Figure 114 Temperature Compensation PAramMeterS. ...........uuuuuuruuiriiiiiiiiiiiiiirieieereneerereeeeeeereeereeeens 30
FIQUIE 115 FiltEr SETHINGS ....vttttttttttitiiiiitittttetbbebeb bbbt bbb bbennenne 30
FIgure 116 UNTIEred SPIKES .. ...uuiiiiieiiiiiitiiiiiiiteebbieb bbb bebenenee 30
Figure 117 SPiKe filter SETHINGS. ... .. uuuuuututttiiitiiiiiiiebbbbb bbb ebeeereneeee 30

Figure 118 Spike widths 2 Green signal is filtered..............uuuuiiiiiiiiiiiiiiiiiii s 30



CorrOcean ASA Rev: 04

MULTITREND USER MANUAL Page: 124 of 125
Document No.: 4174-16959-I-MU-0003 Date: 03.10.04
Figure 119 Spike widths 3 Green signal iS filtered..............uuviviiiiiiiiiiiiiiiiiii s 30
Figure 120 Spike width 4 Green Signal iS filtered ..............uveuiiiiiiiiiiiiiiiiii e 30
Figure 121 Available Sand Probe @nalySiS............uuuuuuuiiiuiiiiiiiiiiiiiiiiiiiiiiriiriiieeeeeebebeeeeeeeeeeeeeeeeeeeeeeeee 30
Figure 122 Rate CAICUIALION .. ...uuutitiiiiiiiiiiiiiibibbtiib bbb bbeebeeeeee 30
Figure 123 Sand Rate Calculation PArameters .............uuuuuuiuuuiiiiiiiiiiiiiiiiiiiiieeerreeeeeeeereeeeeeeeeeeeeeees 30
Figure 124 Sand Content Calculation Parameters............uuuuuuriiuiiiiiiiiiiiiiiiiiiirieieiiieeeereeeeeeeeeeeeeeees 30
Figure 125 Polynomial CalCUIAtIONS..........uuuuuiiiiiiiiiiiiiiiiibibbbbib bbb eeeeeeeeeeee 30
Figure 126 Temperature Calculation CaliDrations .................uueeiriiiiiiiiiiiiiiiiiiieii s 30
Figure 127: Pipe with current excitation. Current distribution and voltage potentials

SNOW & FEQUIAT PAITEIM. .iiiiiiiiiiiiiiiiii i 30
Figure 128: Pipe with current excitation and a local defect. Current distribution and voltage potentials

Will change around the defECT. ...........uuiiiiiiiiiiiiiii bbb 30
Figure 129 Creating &N INEITAICE. .. . ... uuiitiiiiiiiiiiiiei bbb bee bbb ebbeebeeeeeree 30
Figure 130 Interface SEleCtion WINGOW ..............uuuuuruuiiiiiiiiiiieiiiiiiiieeebeebbeebe bbb reeeeeeeeenee 30
Figure 131 Port Configuration WiNOOW ...............uuueeuuuueueeieeieiiieneseeseeeeeseeeeeeeeeeeseeeeseeeeeeeeeeeeeereeeeeeeeee 30
Figure 132 Setting the Serial POrt PrOPEItIES. ... ....uuueureeritiriiitiiieeeibebbebbbbeebb bbb reeeeereeeree 30
Figure 133 Adding & NEW iNStIUMENT MIENU ......uuttiiiiiiiiiiiiiiitiieeeeeeebbeeeebseeeeebbebeebeeeeeeeebebeseeeeeeeeeeeeeenee 30
Figure 134 INSIrUMENT QIBI0Q .. ..uuvturrriiiiiiiiiiteiibeeebee bbbt bbb bbb e e eeeseennee 30
Figure 135 Instrument added tO CONfIGUIALION ..........uuuuiiiiiiiiiiiiiiiiii bbb 30
Figure 136 NeW FSM MatriX QIalOg.........uuuuuuuuuiutiiiiiiiiiiiiiiiiiiiiiiieiieeeeebbbbeeeeebeeesbeeeebeeeeeeeeeeeereeeeeeeeeeee 30
Figure 137 New FSM Matrix parameters dialOg ...........uuuuuuurrururneiiiiiiiiiiieiiiniineeeeeeeeeeeeeeeeeeeeeneeeeeneeee 30
Figure 138 Configuration 64 PINS G4 ..........uuuuuuutiiueiiiitiittueeteieebee bbb bbb bbeebereereeereerree 30
Figure 139 NeW FSM MatliX PaIraMELEIS. ... ..uuuuuuuuuueuuettitturtiritieeeaeeseesaesseeeeeseeeessseeseseeeseeeseereeeeeseerrees 30
Figure 140 Complete iNStIUMENT SETUD ....vuuuurruitriiirtiiiiiiititebbbebbbebbbbbbbbe bbb eeeeeeeeeereeeeeeree 30
FIQUIE 14T TAID S, ..tttttttttttiiitiiittetteteeeee bbbttt b b e e 30
Figure 142 InStrument addreSS diAl0g ... . ..uuuuuuurriieiiiiiiiiiiiiiiiiibbbb bbb 30
Figure 143 Instrument COMMANAS AIAl0Q ... ...uuuururiiiiiiiiiitiiiiiiiibib bbb rreeeeeeee 30
Figure 144 Interactive [0gger COMMIANTS ... ....uuuuuutiittiiiiteiieteieeeeebbeeeeebe bbb bbb bebeeeeeeeeeeeereerree 30
Figure 145 AAVANCEA |OGQEI SELUD ....uuuturtruirtttirttiiritiiietbeeeebbbbbbbebbe bbb bbb bbb bbb b beebbebeennenee 30
Figure 146 INStrument StAtUS AETAIIS ..........uuuuiiiiiiiiiiiiiiiiiiiib bbb eeeeereeeeee 30
Figure 147 HOUSEKEEPING PrODE .. ..vuiiiiiiiiiiiiiiititiiib bbbt eebeeeeee 30
Figure 148 Matrix CalCulationS diAl0Q ... .. ..uuuuuuuriuiiiiiiiiiiiiiiitiiebb bbb reeenee 30
Figure 149 Matrix Parameters ial0g .........uuuuuuuuuuieiiiiiiiiiiiiiiiiiiiieibeeiebebbee bbb eeeenee 30
Figure 150 Housekeeping fOr the MALIIX ..........euuuuuuerriiiiiiiiiiiiiiiiiibeibe bbb eeeeeenee 30
Figure 151 Temperatures fOr the MEALIIX . .........uuuuuueeiiiiiiiiiiiiieiebieb bbb reeeeeeeree 30
Figure 152 Creating @n INEITAICE. ... ...uuuuiitiitiiiiiiiiiii bbbt b bbb bbb ebebeeeneeeneeeee 30
Figure 153 Interface SEleCtion WINGOW ..............uuuuureuiiiiiiiiiiiiiiiiieibebeeeibbeeee bbb reeeeeeeereee 30
Figure 154 Port Configuration WiNOOW ...............uuuuuruuuuuerieeirieiiesieesieeeeseeeeeeeeeeebeeeeseeeeereeeeseeeeereeeeeeee 30
Figure 155 Setting the Serial POrt PrOPEItIES. ... ....u i uuueieirriititititiebee bbb reereereeeree 30
Figure 156 AddiNg NEW INSIIUMENT IMENU ......uuuurtiiiiiiiiiiiiiiiteeieeebebebeeebbb bbb eeeeebeeebeseeeeeneeeeerree 30
Figure 157 INSIrUMENT QIBI0Q .. ..uuvvurteiiiiiitiitieiibte bbb bbb e beeeeenee 30
Figure 158 Instrument added to the coONfiQUIation ................uuuiiiiiiiiiiiiiiiiiiiiiiiiii e 30
Figure 159 NeW FSM MaAtriX QIAlOQ ... .. .uuuuuuueiuiiriiiiiiiiiiiiiiiiiiiiiiaeiiebebbbbebeeeeeeeeeeebeeeeeeebeeeseeeeeeeeeeeeerene 30
Figure 160 New FSM Matrix parameters dialOg ...........uuuuuuurruuuuuriieiiriiiiiiiieiiieeeeeeeereeeeeeeeeeeeeeeeeeeneeees 30
Figure 161 Configure the FSMIT ME@LIX . ......uuuuuuuuiireniiiiiiiitiiiieeieeiieieeeeebbeee bbb eeeeeeeeereereeeeee 30
Figure 162 Matrix current fEEA diAl0g ........uuuuuuuuriiiiiiiiiiiiiiiiie bbb 30
Figure 163 NeW FSM MatliX PaIraMELEIS. ... ... uuuuuuuruueutitruititireteeieesessaeseeseeeseeeesseesseeebesesereeeereeeseernees 30
Figure 164 Complete INSIIUMENT SETUD. ... .uuuuuututiiiriiiiiiiiiiiebbibbbbeebb bbb reeeeeeeeeree 30
FIQure 165 SMI Q0IESS QIBI0Q ... .uvuurrruuutiitiiiitiiietiiieebbbeebebbbb bbb bbb beb e bbb bbebbbebeesnnenee 30
Figure 166 FSM IT Instrument addreSs dialog............uuuuururirriiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 30
Figure 167 FSM IT Instrument cOMmMANAS Qi@l0g. ... ....uuururrruiriiiiiiiiiiiiiiiiieiieiieiieeieeeeeeeeeeeeeeeeeeeeeeeeeees 30
Figure 168 Advanced Commands FSM IT INSIrUMENT.........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiieiiiieeieereeeeeeeeeeeeeeeeeees 30
Figure 169 AAVANCEA |OQQEI SELUD ....uvuturrrturtttiiriiittitiitteeebebbbbbbeebee bbb bbb bbb bbb bbeeebeeebsenenee 30
Figure 170 FSMTrend IMPOt DIAIOG. ... .uuuuuuueuuiiriieiiiiiiiiiiitettiebeeebbesebsebseeeeesbeeessbeebeeeeeeeeeeeeeeeeeeeeenenee 30
FIgure 171 Create NEW SIGNMALUIE ........uuuuueetrettttttieeeeeeeeeeeeeeeebeeeee e s ee s e e see e e bbb bbb eee bbb ebsseebbebeenebbsneenee 30
Figure 172 Create New SigNature dialOg..........uuuuuuururuiiiiiiiiiiiiiiiiiiieiieebebeeeeebbebebbeeeebeee e eeeeeeeeeereeeeeenee 30
Figure 173 Start XY PIOt OF 3D PIOT .......uutiiiiiiiiiiiiiiiiiiiiiiiieebbbbbebebeeseeebb bbb reerreeeeenee 30
FIgure 174 SeleCt data t0 PrOCESS. ... .uuuuuutuuurtttittiiitttttteebeabbbbbbbbb bbb bbb bbb bbb bbb bbb bbb ebsbnenee 30
FIQUIE 175 XYPIOT ...ttt b bbb e nn e 30
FIgure 176 XYPIOt LOOIDAI ........uuuuiiiiiiiiiiiiiiitiib bbb eeeeeee 30
FIQUIE 177 GrOUD TIBI0Q .. ttttvtttiitiiititititittttteebbeee bbbttt b e ne e 30

FIQUIe 178 ProCeSSING OPtIONS ....uuuuiuuiuttiitiiiiiitttiteeeetebeeebbbbb bbb bbb bbb bbb e bbb eebebeeebsbbbeeenee 30



CorrOcean ASA Rev: 04

MULTITREND USER MANUAL Page: 125 of 125

Document No.: 4174-16959-I-MU-0003 Date: 03.10.04

Figure 179: Selecting processing OptioNSs fOr 3D PIOt........uuueuuuiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeee e 30
FIgure 180: 3D PlOt tOOIDA ... . .uuuutitiiiiiiiiiitbtiie bbb 30
FIQUIE 181 3D PlOt. . ttttttttttittittiitttieeeebte bbbttt n e 30
Figure 182: Selecting type of temperature COMPENSALION. .........uuuurruruiiiieiiiiiiiiiieiieereerererereeeereeeeeeeeees 30
Figure 183: OffSet COMPENSALION [ISt........uuuuriiiiiiiiiiiiiiiiiiiibbbb bbb rereeeeeeeeee 30
Figure 184: OffSEt COMPENSALION ... ..uuuutititiiitiiittiiiebbbbbb bbb bbb bbb bbb bbb e bbb bbeeeebenenee 30
Figure 185: Enter start date and time for the offset and number of measurements in new signature. 30
Figure 186: Automatic OffSet COMPENSALION. .......uuuuuriiiiiriiiiiiiiiitiib bbbt eeeeeee 30
Figure 187: Manual OffSet COMPENSALION ........uuuuuiriiiiiiiitiiittiibbibbbbbbbbbb bbb ereeeeeeree 30
Figure 188: Enter new baseling fOr @ll PAITS ...........uuuuiuiiiriiiiiiiiiiiiiiiie bbb 30
Figure 189 Rate-based OffSet COMPENSALION ........uuuuuuriiiiiiiiiiiiiiiieiibiibbbebeebeeebbbe bbb 30
Figure 190: Enter interval for rate-based offSet COMPENSALION .............uvvvvriiiiiiiiiiiiiiiiiiiiirieiieenes 30
Figure 191 Groove analySiS SEIINGS .....uuuuuuuruiriutiiiiitiiiiittieibbbbbbbebbe bbb reereereerree 30
Figure 192 LCA ANAlYSIS PrOPEITIES. .. ..uuuitutiiiititiiiitiiiieiieeebbbbbbbee bbb bbb beseeebeeeeeneeeeeeree 30

Figure 193: Defining a subsection for fine analysis. Example 1 (Blue): L lower = 1, L higher = 2, K
lower = 1, K higher = 1. Example 2 (Red): L lower = 3, L higher = 4, K lower = 1, K higher = 2.
Example 3, whole matrix: L lower = 1, L higher = 4, K lower = 1, K higher = 2. ............cccevuunnn.. 30

Figure 194: Dialog box for input parameters to bend COmMpPenSation .................ueveeeveeieririiiiiiiiiiiiinn, 30



