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1. SAFETY INSTRUCTIONS / DISCLAIMER

1.1 Designated use

The CorrTran AQUA is a compact, 4-20 mA corrosion transmitter used to detect general
corrosion, localized corrosion, and conductance in the water quality industry. The transmitter
measures the corrosion rate and pitting factor, giving the readout in mil/year or a 0-1 pitting
factor, respectively. It also provides a conductance measurement. The readings are taken in
real time and are updated approximately every 34 minutes.

1.2 Installation, commissioning, and operation

CorrTran AQUA has been designed to operate safely in accordance with relevant technical
and safety standards. If installed incorrectly or used for applications for which it is not
intended, application-related dangers may arise. For this reason, the instrument must

be installed, connected, operated, and maintained according to the instructions in this
manual by appropriately trained personnel. This manual must be read, understood, and the
instructions must be followed. Modifications and repairs to the device are permissible only
when they are expressly approved in this manual.

1.3 Operational safety
CorrTran AQUA cannot be used in a hazardous (classified) area.

1.4 Notes on safety conventions and symbols

The following conventions are used to highlight safety-relevant or alternate operating
procedures in this manual and are shown in the margin where appropriate.

Safety conventions

Symbol Meaning
@ A warning symbol highlights actions or procedures that, if not

performed correctly, will lead to personal injury, a safety hazard, or

Warning destruction of the instrument.

An attention symbol highlights actions or procedures that, if not
performed correctly, may lead to personal injury or incorrect functioning
Attention of the instrument.

(o] A note symbol highlights actions or procedures that, if not performed
u correctly, may indirectly affect operation or may lead to an instrument
response which is not planned.

z
T

ot

A terminal symbol indicates that a protective grounding (earth)
terminal must be connected to earth ground prior to making any other
connection to the equipment.

®
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1.5 Disclaimer

Metal Samples has no power, nor does it undertake to police or enforce, compliance with
the contents of this manual or observance of the safety precautions set forth herein. Metal
Samples does not certify, test, or inspect the installations of CorrTran AQUA for safety or
other purposes. Metal Samples disclaims liability for any personal injury, property, or other
damages of any nature whatsoever, whether special, indirect, consequential, or
compensatory, directly or indirectly resulting from the publication, use of, or reliance upon
this manual. Metal Samples makes no guaranty or warranty, express or implied, as to the
accuracy or completeness of any information published in this manual, and disclaims and
makes no warranty that the information in this manual will fulfill any particular purposes or
needs. Metal Samples only warranty is set forth in the written Limited Warranty specifically
provided by Metal Samples in connection with the purchase of the CorrTran AQUA.

2. IDENTIFICATION

2.1 Device designation
2.1.1 Nameplates

Ccrrifan. AQUA
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2.1.2 Model number

Model Number

Description

CorrTran AQUA - MS2100L

Base unit without local display

CorrTran AQUA with display - MS2150L

Base unit with local display
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2.2 Contents of delivery

and storage of this instrument given in section 2.3, “Incoming acceptance,

f It is essential to follow the instructions concerning the unpacking, transport,
transport, storage.”

Attention
Unless ordered as components, the contents of delivery consist of:

e Assembled transmitter
¢ 12’ cable (for probe)
¢ Instruction manual (this document)

2.3 Incoming acceptance, transport, storage
2.3.1 Incoming acceptance

Check the packing and contents for any signs of damage. Check the shipment to ensure
that all parts have been included and to verify that the shipment matches your order.

2.3.2 Transport

Protect the transmitter electrodes from damage. Do not attempt to carry the transmitter by
its electrodes.

2.3.3 Storage

Always pack the instrument for storage or transport to protect it against impact. The original
packing material provides the optimum protection for the device. The permissible storage
temperature is -40 °F to +176 °F (-40 °C to +80 °C).

2.4 Certificates and approvals

The CorrTran AQUA is designed to meet relevant safety requirements. It has been fully
tested to ensure that it is in safe operating condition. The instrument complies with the
applicable regulations in accordance with known standards.

2.5 Registered trademarks
HART®
Registered trademark of HART Communication Foundation, Austin, USA

Viton®
Registered trademark of the company E.l. Du Pont de Nemours & Co., Wilmington, USA

2.6 Patents
This instrument is protected by one or more patents registered in the US Patent Office.
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3. INSTALLATION AND MOUNTING

3.1 Dimensions
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3.2 Mounting safety procedures and hints
The electrodes selected must reflect the same metal properties as the piping or other
components susceptible to corrosion.

3.2.1 Mounting requirements / scenarios

The transmitter should not be mounted in a pipe drop since the corrosive
liquid may not be in full contact with the electrodes as shown in Figure 1.

Attention

CorrTran AQUA should be mounted in the riser of a pipe near an elbow where
the velocity is the highest. In general, CorrTran AQUA should be mounted in
pipes or tanks at locations of highest liquid velocity and constant immersion,
shown in Figure 2. For velocities greater than 20 fps, the protruding finger
electrodes must be protected. As noted above, high fluid velocities can also
cause unwanted turbulence in the pipe due to the extension of the probe.

Warning

15 diameters downstream

Figure 1. CMC Probe Installation Figure 2. CMC Probe Installation
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The CorrTran AQUA probe can be located at any point on the pipeline but should always be
immersed in the corrosive material as shown in Figure 3.

Figure 3. Correct CorrTran AQUA Pipeline Position

A tee in the condensate return line (Figure 4) is a good location to mount the CorrTran
AQUA probe

Figure 4. CorrTran AQUA Located in Tee

Note: The line must be full at all times and electrodes must be located in
the bottom half of the line. Electrodes must be covered at all times.
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The CorrTran AQUA probe should be located downstream of a control valve for best
performance and can also be located in the deadleg portion of a by-pass. Note that
the probe located in the by-pass leg should be mounted in front of the valve for best

performance. See Figure 5. This guarantees that the electrodes will always be immersed in
the corrosive material.

Bypass Valve Bypass Valve

Control Valve

Figure 5. CorrTran AQUA Located in Bypass Loop
Top View

o Installing separate CorrTran AQUA probes with different electrode materials on the

suction side of the pump will ensure monitoring of the pump impeller and the pipe
ﬂ as shown in Figure 6. There should be a minimum separation distance of 50 cm
Note  (19.7”) between probes.

I || 15 diameters |

Figure 6. CorrTran AQUA Probes Mounted With Different Electrodes
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In addition to pipes, a condensate flash tank, shown in Figure 7, is also a good application.

T

Figure 7. CorrTran AQUA Installed in a Condensate Flash Tank

The CorrTran AQUA probe should NOT be located in the blow down of a Y-strainer as
shown in Figure 8. Nor should it be located in the discharge side of the basket strainer as
shown in Figure 9.

Figure 8. Probe Mounted in Y-Strainer Figure 9. Probe Mounted in Basket Strainer

CorrTran AQUA may be implemented in a rack in place of traditional metal-loss coupon
monitoring and can be installed in an existing coupon rack. In this case, the CorrTran AQUA
probes should be inserted in place of the coupon holder ports as shown in Figure 10.

« Direction of flow

Figure 10. CorrTran AQUA Mounted in a Coupon Rack

1
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3.3 Installation instructions
3.3.1 General
A trained specialist must perform the necessary installation and commissioning
of CorrTran AQUA. Recognized rules of the technology and setup requirements
must be maintained both during and after installation. Safety requirements
Warning ~ Must be observed during all installation steps.

If the pipe or vessel into which the CorrTran AQUA s to be inserted is under pressure
and/or contains any hazardous substance, such as steam, caustic solutions, acids, toxins
or other substances specified by OSHA as physical or health hazards, the pipe or vessel
must first be depressurized, any hazardous substance purged therefrom, and appropriate
lockout/tagout procedures observed in accordance with Section 1910.147 of the OSHA
Regulations, before CorrTran AQUA can be installed. Failure to follow these procedures
may result in serious injury or death.

CorrTran AQUA consists of three basic components:

e Transmitter: A transmitter housing contains the electronics and provides the 4-20 mA with
HART output signal.

¢ Probe: The remote mount probe is supplied with a 12’ cable.

¢ Electrodes: Either finger electrodes or electrodes flush to the probe end are used.
For accurate measurements, use electrodes of the same alloy as the metal being
investigated.

3.3.2 Electrode installation

The electrodes are sold separately and must be installed hand-tight. Ensure that the
\/  Viton (standard) or Kalrez (on request) gaskets are in place prior to installing the
[I, electrodes.

Note Typically, carbon steel electrodes are inspected every 90 to 180 days and yellow

metal electrodes (copper and copper alloy) are inspected every 180 to 360 days. It's not
just the general corrosion rate, it’s also fouling or bridging that occurs that may result in
false readings. When installed in corrosion coupon racks, the probes should be inspected
whenever a corrosion coupon is removed and replaced. If the electrodes are fouled, they
should either be carefully cleaned or replaced.

Electrodes Viton Gaskets

| =
—/
| =mmm

Figure 12. Electrodes and Viton Gaskets

Metal Samples recommends that the person installing the electrodes wear a plastic
glove of the type used in medical offices or the type used by food preparers. It is
important not to touch the electrodes with your bare hands.
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3.3.3 Probe connection

Connect the transmitter to the probe using the supplied probe cable.

Tighten the connectors finger-tight to ensure a good, weatherproof connection.

[ ]
= o

@
@ smm prope @
El

Figure 13. Probe Connection

13
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4. STARTUP AND WIRING
4.1 Startup
The measurement cycle of CorrTran AQUA is 34 minutes. When power is first applied to the

unit, the output will read 4 mA for 34 minutes. After the first reac ing, the output should go tc
higher than 4 mA, depending on the corrosion rate.

411 Quick wiring guide
F eld installable V1-G connector (117051), Figure 14.

2-wire connection with HART (DC)

24VDC (nom) 4 mA ... 20 mA with HART

E

US-HI-321
HART
Modem To PC

Communication
resistor

 —

(>2500Q)
T 1
— 4 mA ... 20 mA V1 Connector
Pin Designation
o 1 + loop
2.
® ® 3 - loop
4 ground

Figure 14. Transmitter Wiring

4.2 HART introduction

Metal Samples’ CorrTran AQUA probe supports the HART communication protocol. HART
is an acronym for Highway Addressable Remote Transducer. The HART protocol makes
use of the Bell 202 FSK standard to superimpose digital signals at a low level on top of
the 4-20 mA signal. This enables two-way communication and makes it possible for
additional information beyond just the normal process variable to be communicated to and
from a smart field instrument.

4.3 Wiring with HART

If you are using CorrTran MV with a non-HART compatible 1/O of data collection device, the
KFD2-HLC-Ex1.D, HART Loop Converter, can integrate the three CorrTran AQUA variables
into separate, independent 4-20 mA outputs.


joes
Text Box
(> 250 Ω)
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Please observe the following guidelines:

¢ Always use a grounded power supply (on the AC side).
¢ Ensure that the I/O card is isolated from ground.

I
® I
Controller
I -0
® ®
[
Figure 15. Connecting to analog auxiliary port on controller
DC power
supply unit
or
Controller
420mA p—
T
250 Q -
] PACTware
‘ ®
’ ®0 =
HART handheld
HART modem

Figure 16. Connecting with a HART modem or handheld

4.4 Post-installation check

After wiring the transmitter and connecting the probes, perform the following checks:
* |s the probe secure and tightened to specified torque? (See section 3.4.3.)

¢ Have the electrodes been cleaned? (See section 3.4.2.)

¢ |s the terminal assignment correct? (See section 4.1.)

¢ Is the housing cover screwed tight?

15
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5. THE HART MODEM

5.1 HART modem general description

As an optional accessory, a MicroLink 101-0027 USB HART® protocol modem can be ordered
with the CorrTran AQUA. The modem provides the hardware interface between Highway
Addressable Remote Transducer devices (HART) and a Windows® PC with a USB interface.
Microlink is used for commissioning, diagnostics, monitoring, and testing HART field devices.

Virtual serial port drivers allow the USB MicroLink to appear as an RS-232 com port to
Windows and your HART software. A rugged design makes MicroLink an ideal choice for field
engineers and technicians who service HART devices in an industrial environment. Microlink
is compatible with all registered HART devices and all leading HART configuration and
monitoring software.

5.2 Driver pre-installation

The USB drivers should be installed before the MicroLink HART modem is connected to the
PC’s USB port. After the drivers are installed, Windows will automatically detect the modem
when it is connected to the USB port and complete the setup.

To pre-install the drivers, run Msetup.exe from
the included CD. The CD will auto-run this file if

Install ‘{SB driver before the Windows autorun feature is enabled for your
connecting to the USB port. CD drive.

HART Pratocol Setup Utility 64 Bit

R

101-0027 HART Host 3B
Microlink USB HART Protocol Modem Generic commissioning, calibration, and testing
Cable application for HART pratocol field devices
Rev1.1.04 Install
101-0032
MicroLink USE HART Protocol Modem HM Configurator
DIM Rail Mount USE Driver &.0 Setup and configure MicroLink-HM series madems
Rev2.0.03
Install
101-0097
MicroLink-HM+ USE HART Protocol Modem with Madbus
DIM Rail Mount Com Port List...
USB Driver CDM21228 Install

The following modems do not require drivers...
101-0005 Microlink HART Modem RS-232

101-0029 MicroLink-HM HART Modem with Modbus RS-232
101-0035 MicroLink-HM HART Modem with Modbus RS-485

Umicroflen MART:: S

Figure 17. Msetup.exe HART Protocol Setup Utility

Click the Install button in the 101-0027 window to pre-install the USB drivers. The driver
installer will guide you through the setup process. Installers can also be run manually from
the CD, without running Msetup, by running \x86\dpinst.exe file for 32 bit operating
systems or x\64\dpinst.exe for 64 bit operating systems.

Don’t have a CD drive?

Download the HART Protocol CD image from www.microflx.com/pages/support.
Running the file will self-extract the compressed files and start the Msetup.exe HART
Protocol Setup Utility.

16
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5.3 Driver inf file - manually installed

To manually install the driver inf file:

1. Connect the Converter to the USB port.

2. Open the Windows Device Manager.

3. The New Device Wizard will have added the converter under Ports (COM & LPT)
and will appear as MicroLink HART Protocol Modem (COMXx). Right click the device
and select Update Driver Software...

4. Choose to Browse for the driver software and browse to the CD or the location of
the MxHART.inf file.

5. Follow the wizard prompts to complete the driver setup.

5.4 Uninstalling the USB drivers

If needed, use Windows Device Manager to uninstall the driver from your system.
With the modem connected to the USB port, locate the MicroLink modem in the
Device Manager hardware tree under Ports (COM & LPT). Right click on MicroLink
HART Protocol Modem and select Uninstall from the pop-up menu. When the
process has finished, unplug the modem from the USB port.

5.5 Finding the assigned COM port number

When Windows installed the serial port driver the next available COM port number
was assigned to the converter. The software you use with the converter must be set to
use the same COM port number. To find the number assigned to your converter run
Msetup.exe from the CD and click the Com Port List... button to show a list of found
devices and assigned COM port numbers.

* Com Port List

To use the list...

Unplug the modem from the USB port and it
MicroLink HART Protocol Modem (COMT) . .
BCle to High Speed Serial Port (COMT) will be removed from the Com Port List.

PCle to High Speed Serial Port (COM2)
USB Serial Port (COM4)

Plug the modem into the USB port and it will
be added to the Com Port List.

Set your HART software to use the same COM
number assigned to your modem.

4 com ports found Close

Figure 18. Com Port List view. MicroLink modem is assigned to COM 7

17
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5.6 Using Windows device manager

The assigned COM port number can be found using Windows Device Manager.
Open Device Manager and select View > Devices by Type.

You may need to expand the Device Manager tree under Ports (COM and LPT)
to see the converter.

In the example shown below, the modem is assigned to COM 7.

The assigned serial COM port o Device Manager

number can be changed to any File AIM\ View lHe‘P
available COM port using Windows e kdﬂ =
> wm Disk drives ~
Device Manager. » [ Display adapters
5 o DVD/CD-ROM drives
> B Firmware
. » I3 HART Modem Driver Class
Expand Ports (COM & LPT) in the > R Homan aface Darices
list to see which port the converter LB et conclas
is assigned to. 5 [} Mice and other pointing devices
> [ Moenitors
> Bg Multifunction adapters
. . . . N k ad
Right click MicroLink HART - i
Protocol Modem and Select (8 MicroLink HART Protecol Medemn (COMT7)
i - & PCleto High Speed SEri| Part (COM?2)
Properties from the pop-up menu. B o e
> [A Print queues
. . = Printers.
On the Port Settings tab, click . D Frocemors
Advanced > [A Sensors

» B Software devices
> 1] Seund, video and game controllers v

Drop down the COM Port Number
list and select the desired port Figure 19. Windows Device Manager
number.

Click OK to use the new port number and close the window.

Unplug the MicroLink modem from the USB port and then reconnect it to
allow Windows® to update the USB device parameters.

Click OK again to close the Properties window.

18
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5.7 Software setup

Make sure your HART software is set to use the same serial COM port number
that the MicroLink modem is assigned to.

There are no hardware settings required by the MicroLink modem and modem
power is provided by the USB port. All other settings, such as BAUD rate and
parity, are taken care of by your HART software.

5.8 Connecting to the HART device

Connect the two mini-clips to the HART device or HART loop. MicroLink
provides electrical isolation between the HART loop and the PC. It is safe to
ignore grounding and polarity issues when making the HART connections.

The HART protocol requires a loop resistance of 230 to 600 ohms, typically
250 ohms. Refer to your equipment installation instructi ons for details on
connecti ng a HART protocol modem or conf gurati on device to the loop.

LooP |
POWER
SUPPLY WA

MicroLink HART modem connected
across the HART loop resistor.

COMPUTER

LOOP
MicroLink HART modem connected zﬁxﬁs ﬁ% / |
across the HART device.

Figure 20. Two common methods for connecting the HART modem to a loop powered device.

19
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6. CONFIGURING THE DISPLAY (if equipped)

PROGRAM
BUTTON

PROGRAM BUTTON: This button is used to move from one
program step to the next. When pressed simultaneously with the
UP ARROW button, the Programming Mode is entered.

UP ARROW BUTTON: Increases the value of the displayed

parameter.

UP ARROW T —F
BUTTON Rear View of the Meter
= E] L
DOWN iz T
ARROW = LE TN
BUTTON e "

Effect on Display Digit/Descriptor Display Lock/
Frequency
When set to ON
displays [Lock] when
any button is pressed

E

Default Setting

30000

Display Lock

DOWN ARROW BUTTON: Decreases the value of the dis- oo

played parameter.

NOTE: When the display lock switch is on and any button is
pressed, the display will show only [Lock] momentarily as
shown above and then return to the normal operational display.

v 50
300000 e

Dummy Zero

Slﬂl'll-lﬁl'l
INININ NN

wo Point Digital Scaling and Calibration - Quick Reference Guide

Two Point Calibration and Scaling

Example: 4 to 20 mA input to read 0 to 20,000

Operational Display

Step 1
;

Set DIP switch
to lock OFF

Enter the
Calibration Mode

Enter the LOW Input
Press [Lo in] Mode
5

Maximum positive reading is

30,000 & maximum negative
reading is -19,999. Maximum
display span is 50,000 counts.

Any value between
19,999 and 30,000 | Adjust display to desired
may be selected. reading for LOW input
Reverse scaling
is accepted.

Decimal Point Setting

Step 5 Step 1 Operational Display
Apply the 4 mA
LOW input
calibration signal
o the meter. Set DIP switch
Set the LOW input value to lock OFF

and enter the HIGH Input
[hi in] Mode
If the input signal is dis-
connected after Step 5, the
Lo in] values are saved, and
the meter automatically
returns to the [hi in] mode whe
signal power is re-applied.

Enter the
Calibration Mode

Pass Calibration Mode
and enter Decimal Point
Setting Mode

Max difference
between [hi in] &
[Lo in] display
values selected

Adjust display to the
cannot exceed | desired reading for \Step 3
32,000 counts. HIGH input

Step 7 Adjust the decimal point
to the desired position \
Apply the 20 mA @
HIGH input
calibration signal
o the meter ‘Set the HIGH input value and

Press 4 retur to Operational Display
1

Set the decimal point position
and return to Operational Display

Set DIP Switch
to Lock On

Ry

Operational Display

If display shows [cALErT]
\ the calibration has been canceled
and the previously calibrated scale|
factors are retained in memory.
(See page 2, para 5)

Set DIP switch
tolock ON
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7. CorrTranMV EVALUATIONTOOL

71 CorrTranMV Evaluation Tool introduction

CorrTran MV Evaluation Tool is supplied with every CorrTran AQUA. (**The CorrTran MV
Evaluation Tool is functionally equivalent to the CorrTran AQUA.) It provides an easy-to-
use setup feature for CorrTran AQUA plus the ability to store AQUA data in ASCII files that
can be imported into your favorite analysis package.

The unit may also be programmed using Metal Samples' PACTware programming
environment. Please contact the factory for more information on PACTware.

7.2 Establishing communication with the CorrTranMV Evaluation Tool

¢ To establish communication between your CorrTran AQUA using the CorrTran MV
Evaluation Tool, you must first ensure that your CorrTran AQUA and HART modem
are connected as shown in section 4.3, the device drivers for your HART modem have
been successfully installed, and you have the CorrTran MV Evaluation Tool software
installed on you computer.

¢ Open CorrTran MV Evaluation Tool. Figure 21 shows the main (default) screen you will
see when opening the program.

7 CorrTran MV Evaluation Tool - Revision 1.2.0.1 Jo&d
File  Settings  Communication  Help
Identify Device
Dev-Rev. | . HW-Rev. | - c é ,,,r Mv
Connect i { 4
Dev. 4D SWRev. | - rr .r anm
Fiocess Data | Device Seltings | Device Status | Tools |
Cycle - Updale | Cyclie | LastUpdate: - Log On/0if I~
Gen. Corr. | I r
Loc. Corr. | . I r
LC. Avg. [ I s
Sol. Cond. | I s
B-Value [ I r
Lp Current | . I
I

Figure 21. CorrTranMV Evaluation Tool Main (default) Screen

7.2.1 Assigning the HART modem to the correct com port
When first launched, the CorrTran MV Evaluation Tool defaults to Com1 and will very likely
need to be changed unless you are using a RS232 HART modem.

USB connections will show up as com ports in the CorrTran MV Evaluation Tool
environment. If you are not sure what com port your modem is using, go to your computer’s
device manager by opening the following windows:

. ‘Control panel’ > ‘System’ > ‘Hardware’ > ‘Device Manager’
. Expand the ‘Ports (COM & LPT)’ to find out which com port is being used by the USB
modem, as seen in Figure 22.

21
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E Device Manager M

File  Action Yiew Help
- = e 2
E-g 0505USNI03

Batteries

Compuker

g Disk drives

§ Display adapters

b DYDJCD-ROM drives

89 Hurnan Interface Devices

=) IDE ATASATAPT controllers

Z» Keyboards

) Mice and other pointing devices
Modems
Monitars

B8 Metwork adapters

[8 PCMCIA adapters

= Ports (COM & LPT)

[ r,__\y' Communications Port (COM1)

5 ECP Prinker Part (LPT1)

>

#% Processors “u
32 smart card readers
+- @), Sound, viden and game controllers

Figure 22. Device Manager Ports (COM & LPT)

Now that you know the appropriate Com Port for your HART modem:

. Select ‘Communication’ > ‘Com Port’ from the tool bar and select the Com Port that
has been assigned to your HART Modem.

7.2.2 Connection to the CorrTran AQUA

¢ Select ‘Communication’ > ‘Open” from the tool. The ‘Connect’ button will become
available as seen in Figure 23.

¢ Press the ‘Connect’ button to establish communication between the CorrTran AQUA and
CorrTran MV Evaluation Tool. If everything has been done properly all the fields will
be populated as seen in Figure 24.

CorrTran MV Evaluation Tool - Revision 1.2.0.1 BE]

Fie Ssttings Communication ~Help

Identiy Device

[ Dev.-Rev. HWRev. | - cgrrmr Mv
Dev.-ID - SW-Rev. | - ra‘ ,m

Process Data | Deviee Settings | Device Status | Tools

Cycle Updete | Cyefic | LastUpdate: Log Ond0if I

Gen. Corr

Loc. Corr.

b o o o

\ \
\ \
LG. Avg [ - [
\ \

Sol. Cond.

B-Value [ - [

1

Lp Current \ - \

I

Figure 23. After Communication Opened
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[z} CorrTran MV Evaluation Tool - Revision 1.2.0.1 =0 E

Flle Settings Commurication Help

Identity Device
Discorneet | DEV-REV. |1 HW-Rev. | 2 c rmW Mv
Dev.-ID 9528001 SWRev. | § o a‘ 'm

Process Data | Device Seltings | Device Status | Todis |

Cycle 465 Cyclic | LastUpdate:  9/22/200812:05:49PM  Log OndOK [
Gen. Corr. ‘ 95978 mpy ‘ o
Loc. Corr. ‘ 0.0033 ‘ |
LC. Avg ‘ 0.0000 ‘ Ju|
Sol. Cond. ‘ 0.0041 5 ‘ o
B-Value ‘ BEmv ‘ |
Lp Current ‘ 7.839132 m ‘
EEREREEEENE oo || B

Figure 24. After Successfully Connected

At the top of the screen the following read only information is displayed:
. Device revision

. Device ID

. Hardware revision

. Software revision

7.3 CorrTran MV Evaluation Tool capabilities

Once a connection has been established, information from the CorrTran AQUA transmitter
can be gathered.

7.3.1 Process data tabs

The process data tab, seen in Figures 23 and 24, allows you to view the most recent
outputs from the CorrTran AQUA.

¢ Cycle: Number of corrosion measurement cycles completed on CorrTran AQUA
transmitter since the device was last reset. See Section 7.3.4 for information on
resetting the number of cycles.

¢ Update — Pressing this button populates all categories on the process data tab with the
current CorrTran AQUA output values.

* Cyclic — Pressing this button enables the CorrTran MV Evaluation Tool to update the
values on the process data tab every measurement cycle. When this button is
engaged the time remaining in the current cycle is displayed at the bottom of the
screen.

* Log On/Off — When checked it enables the data logging capabilities of the CorrTran
MV Evaluation Tool. You will need to place a checkmark by each data point you
wish to log. Figure 27 provides data logging of every possible data point in a cyclical
manner. For more information on the logging capabilities of the CorrTran MV
Evaluation Tool see section 7.3.4.
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A data set can be manually added to the log file by clicking the update button,
or logging can be made automatic for every measurement cycle by having cyclic
selected.

Note
¢ Gen. Corr.: Current general corrosion reading and its measurement units.
¢ Loc. Corr.: Current localized corrosion reading.

¢ LC.Avg: The average localized corrosion value. This value is averaged until the Cycles/
Avg is reset or the CorrTran AQUA is reset to factory default. See Section 7.3.4 for
information on Cycles/Avg reset and resetting to factory default.

¢ Sol. Cond.: Current solution conductance measure in Siemens (S)
¢ B-Value: Current measured Stern-Geary value (Bharm)

e Lp Current: Current loop current

[ CorrTran MY Evaluation Tool - Revision 1.2.0.1 =al| O E

Fle Settings Commurication Help

Identity Devics

Disconneey | DE¥HRE 1 HW-Rev. 2 c
Dev.-D 9928001  SW-Rev. &

Process Data | Device Setings | Device Status | Tools |

Iran.MV

Cycle 477 Update Last Update:  9/22/2008 419,50 FM Log On/0f ¥
Gen. Corr | toromy Ird
Loc. Corr. ICRED \ 4
LC. Avg | oo ~
Sol. Cond. | ooons | o4
B-Value [ eremv | ~
Lp Current | 6.268404 mA, ‘ ird

NEENEENENE 0ons | Logging to: .. ACT MY Logfils.bxt | Mext Update in less than 9min. 20ssc.,

Figure 25. Log On For All Data Points, Cyclic Mode

7.3.2 Online parameters: process variables
The device Setting tab, seen in Figure 26, allows you to configure the following parameters:

* PV Preferences: Allows you to configure the Primary Variable (PV) as either general or
localized corrosion.

o If general corrosion is selected as the Primary Variable then localized corrosion
becomes the secondary. If localized corrosion is selected as the Primary Variable
ﬂ then general corrosion becomes the Secondary Variable. The Tertiary Variable

N (TV) is always conductance and cannot be changed.
ote
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e PV Units, LRV, URV: allows you to configure the PV units and range, when general
corrosion is assigned as the PV. The default values on the CorrTran AQUA are in units
of mpy with a range of 0...40 mpy. The full range of CorrTran AQUA is 0...1000 mpy
(0...25 mmpy).

o When localized corrosion is assigned as the PV, no units or range are selectable
because localized corrosion is unitless and is on a scale from 0 to 1, with 0 being
no localized corrosion and 1 being very high.)

Note
¢ Alarm Mode: Controls the settings for an alarm that activates when the PV corrosion
rate goes beyond the URV. The default is Auto, and the options are as follows:
e Auto — Output goes to 22.5 mA and resets automatically
. Manual — Output goes to 22.5 mA and resets manually
e Off —Alarm is turned off

* B value: Refers to the B value or Stern-Geary voltage, which is defaulted to 25.6 mV.
B User is only relevant in LPR only mode. This value does not normally need to be
changed.

¢ A Elect Area: Allows you to change the electrode area, which is required for the
corrosion calculation. The surface area is defaulted to 4.75 cm2 for the finger type
electrodes. Flush mount electrodes are defaulted to 0.316 cm2.

¢ K Probe Const: refers to the K probe constant, or corrosion constant K. This value is
dependent on the pipe’s metal properties and is required for the calculation process.

mm *cm?

The default is 11597.63 "
year *cm?2

_ 3270.22 * (atomic mass of metal in grams)
(# of electrons in the corrosion reaction) * (density in g/cm?2)

K

See Electrode Material Guide Table in the Appendix for factory calculated K values of
common electrode materials.

* Measurement Mode: Certain corrosion measurements can be turned off to give a faster
response if not required for the calculation. The two variables that can be switched off
are general corrosion (GC) and localized corrosion (LC). Conductance is required for
both corrosion types and cannot be turned off. If all three are used, the default is GC
+ LC + Cond. The three possible configurations and cycle times are:

o GC + LC + Con — General, Localized, Conductivity: 21 min. cycle
¢ GC + Con — General, Conductivity: 4 min. cycle

. LC + Con — Localized, Conductivity: 17 min. cycle
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¢ Device Mode: This determines the way the general corrosion calculation is performed
by the CorrTran AQUA.

*  Normal (HDA/LPR) — A process-specific Stern-Geary voltage (Bharm) is
calculated with every measurement cycle through HDA. This value is then
implemented in the LPR corrosion rate calculation. This is the default setting
and should be left intact to maintain the best accuracy.

o LPR only — A user defined Stern-Geary voltage (‘B User’) is specified and
used for all LPR corrosion rate calculations. This is how CorrTran AQUA is
configured.

* Device Settings Tab Buttons: These buttons are found at the bottom of the Device
Status Tab page.

. Reset Alarm - This button is used to reset the alarm when operating the

CorrTran AQUA in Manual Alarm Mode.

. Read Values - Pressing this button populates all categories on the device
settings tab with the current values programmed on the CorrTran AQUA
transmitter.

e Write Values - Pressing this button programs the CorrTran AQUA transmitter to
all settings currently displayed on the Device Settings Tab.

[ CorrTran MV Evaluation Tool - Revision 1.2.0.1 M
File Settings Communication Help
Identify Device:
oz || o [ HW-Rev. | 2 c rrMWan Mv
Dev.-ID 9828001 SwW-Rev. 5 ™
Fiogess Dala  Device Setings | Device Status | Todks |
[~ Parameter
PV Preferences: |Genesl  ~ B value: 256 m
PV Units: mpy - A Elect Area: LXL
LRV: o mpy K Probe Const: TIB00 ot s,
URV: 40 mpy Measurement Mode: |GC+LC+Con hd
Alarm Mode: Auta - Device Mode: Marrnal Operation -
Reset Alaim Read Config “Wite Canfig
NENEEEEEEN oo || =]

Figure 26. Device Setting Tab
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7.3.3 Device status tab
The Device Status tab, seen in Figure 27, allows you to view any system errors or faults the
CorrTran AQUA may be experiencing. Errors or faults appear as check marks next to their
descriptor.

2 CorrTran MV Evaluation Tool - Revision 1.2.0.1 u@]ﬁ

File Settings Commurication  Help

Idenify Device
Disconneet | DEv-REY. 1 HW-Rev. | 2 c rrm,? Mv
Dev.iD 9228001 SW-Rev. | § a‘ 'm

Process Data | Device Setings  Device Status | Teols |

Basic— [ MoeFisldDeviceStatus —————| [~ Dievice Maliunction
I~ PV out of Limits I™ LFR only Mode I Internal Failure
I~ 8V ar TV out of Limits ™ High Localized Corasion detected I~ ADC Faluis
I~ Analog Output saturated I~ B value from Ham. aut of Range I~ Memory Failure
I~ analog Dutput fiked I Conductance out of Range
I Mare Status available I Cell Offset Voltage Dverflow
I~ Cold Start I” Con. Rate Calsulation not possible:
™ Canfiguration changed ™ Electrods Balance out of Rangs
™ Device Malunction Harmonics out of Range
Fiesel Canfig Changed Flag Update Status

Figure 27 Device Status Tab Device

The cause of each error or fault is described in Section 12, Troubleshooting, Table 2.

. Device Settings tab buttons: These buttons are found at the bottom of the Device
Status tab page

o Reset config changed flag: Clears a check next to configuration changed

. Update Status: Updates the device status tab with the most recent system errors or
faults

7.3.4 Tools tab
The Tools tab, seen in Figure 28, allows you to log corrosion data, extract previously
collected corrosion data, and access the resetting features of CorrTran AQUA.
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T CorrTran MV Evaluation Tool - Revision 1.2.0.1 = ﬁ

Fle Ssttings Communication Help

Idertiy Device
Dissornece | PE¥REr |1 Hw-Rev. | 2 “‘ rrmW Mv
Dev.-ID 920N SWRev. | 5 o a‘ 'n.

Process Data | Device Seltings | Devies Status Tooks |

- DataLogging r [~ Loop

[ — - Hisory Fils & T20
Select Fils Select File  ctusl PV Value nomall
@
 hgpend - gmm Set Loop Curent
© Dvenwite e

[~ Iitisl Bavg ¥alue P

@ Actusl dverane

Reset yclesiivg |

| ViewFies .
[T ResstDevice |
LogFie
Num of Cycles to ead: | 200 (Fay Biefice
Histor File Get Histary

ERRERNEENE oo ||

Figure 28. Tools Tab

* Data Logging: The Select File button allows you to set the location for and the name
of the Log File where data is stored when the Log function is enabled on the Process
Data tab, see section 6.3.1. Data is saved in one of two ways:

o Append — Data is added to previously logged data
o Overwrite — Data replaces previously logged data

¢ History File: The Select File button allows you to set the location for and the name
of the History File where data is stored when Get History button is pressed. Data is
retrieved and saved in one of two ways:

. Append — Data is added to previously retrieved data
. Overwrite — Data replaces previously retrieved data

* View Files: Clicking the Log File button or the History File button will open their
respective files.

¢ Initial Bavg-Value: The default setting is Actual Average and results are typically best if
left as is.

* Num of Cycles to read: The CorrTran AQUA stores data from its last 300 cycles in its
internal memory. By pressing the Get History button the CorrTran AQUA Evaluation
Tool extracts the data for a user defined number of cycles (1 to 300) and appends or
overwrites it to the History File.

¢ Loop Current: When using HART communication for data collection, the 4-20 mA
signal is no longer important. You can choose to set the loop current to a constant
fixed value. If you get an error for Electrode Balance out of Range on the Device
Status tab, setting the loop current to a high mA fixed value should clear this. If you
want the loop current to change between 4-20 mA as the primary variable changes
select Actual PV Value (normal) which is the default setting.

e Special Features:

. Reset Cycles/Avg — Resets the number of cycles to 0, clears the internal
memory of its historic data, and resets the LC. Avg. calculation.

o Reset Device — Cycles power to the CorrTran AQUA.

o Factory Default — Has the same functions of the Reset Cycles/Avg button, and
resets all settings to the factory default.
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8. TRANSFERING PROCESS DATATO EXCEL

The CorrTran MV Evaluation Tool allows you to view CorrTran AQUA process data in

two ways. You can use the logging function to set up a running log file that will record the
corrosion values you select. The second method involves retrieving data from the internal
memory, which stores data from the last 300 cycles creating a history file. Both the Log File
and History File are saved as .txt documents. To transfer this data into Excel, click on the
view log file or history file button on the tools tab and the appropriate .ixt file will open as
seen in Figure 29 (for this example, the log file is used).

) CT MV Logfile - Notepad =<
File Edit Format Wiew Help

9/24 /2008 11:05:45 AM start logging. ..

pateTime Cycle Generalcarr LocCorr LocCorr Av
9/24 /2008 11:13:45 am 1 10. 63668 0.02521854 0.02521854
0/24 /2008 11:34:45 M 2 10.49234 0,2523982 0.1389089
0/24/2008 11:55:35 am 3 10.77752 0.08254321 0.1201201
9/24 /2008 12:16:35 PM 4 10.91024 0.03379314 0.092038360
0/24,/2008 12:37:35 PM 5 10.96615 0.08025841 0.09528238
0/24/2008 12:58:25 PM 5 10.99153 0.1966061 0.1121697
9/24 /2008 1: 7 11.10484 0.02410228 0.0995388
9/24 /2008 1: 8 11.10243 0.04323570 0.0592545
9/24 /2008 2 ] 11.07702 0.2363344 0.1107438
9/24 /2008 2: 10 11. 07661 0. 0599608 0.10%6302
0/24/2008 2: 11 11.26411 0.09709231 0.1084904
0/24 /2008 3: 1z 11.51454 0.2544865 0.1206568
9/24 /2008 3 13 11.44261 0.1232357 0.1208555
9/24 /2008 3 14 11.33613 0.0486482 0.1156978
(<] m ] (2]

Figure 29. CorrTran MV Log File

* Select ‘Edit’ > ‘Select All' from the tool bar to select all the data in the log file.
* Select ‘Edit’ > ‘Copy’ from the tool bar to copy all the data in the log file.
¢ Open a new Excel work book and select cell A1.

* Select ‘Edit’ > ‘Paste’ from the Excel tool bar to transfer all the log data to Excel. At this
point the data is all in column A as a text format and will appear as seen in Figure 30.
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crosof el - Box
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5/24/2008 B.25:05 M 13 1144281 01232397 01208655 0003772382 264783 8577166 000000
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(0] B
2]
122] v

14 4 » b\ Sheetl {Shest2 { Shest3 1< i | [E3l

i Draw -

Ready UM

Figure 30. CorrTran MV Log File

¢ Select all of column A as seen in Figure 30, Select ‘Data’ > ‘Text to Columns...” from the
tool bar and the screen in Figure 31 will appear.

Convert Text to Columns Wizard - Step 1 of 3 m

The Text Wizard has determined that your data is Fixed width.

If this is carrect, choose Mext, or choose the data type that best describes your data,
Criginal data bype
Choose the file bype that best describes your data:

limited - Characters such as commas or tabs separate each field.

- Fields are aligned in columns with spaces between each field.

Prewview of selected data:

|Lpp/24/2008 11:05:45 AM start logging. . . e
|2 pateTiue Cyele Censralforz LocCozrr

|2 p/24/2008 11:13:45 AM 1 10.63698 0025218
|4p/24/2008 11:34:45 AM z 1049234 0252598
|5pp/24/2008 11:55:35 AM 3 10.77792 0082543 M

[

il ] lll

Figure 31. Text to Columns

* Select Fixed width as seen in Figure 31 and then press Finish. The text data has now
been transposed to the proper columns with the proper headings as seen in Figure 32.
Adjust the column sizes to accommodate the data as needed.

30



B CorrTran AQUA Corrosion Monitor

windaw  Help

Tools

arial - -|B U

Data Adobe POF

Al - & 972472008

N ] C ] E T F G o J ¥ i
1 [5287200E0 11:05.45 AM starl_logging I I ~
2 [Datelime Cycle GeneralCor LocCon  LocCar Avg Canductance A I
3 (9042008 111305 AW 1 1063898 002521094 002521894 0003736744 g
1 (9042008 113405 AN 2 1 s 02505382 01 | —
5 (9242000 11553 AM 3 Q0B | ]
6 (9042008 12163 PM 4 E ¥
(904200 12T HEPM & 5841 386477 00001
59242000 125825 FM. & 539677 0000
9 [5042 EPM 7 5441557 00001
05242 PM B 544097 0000 1
e M9 430007 00001 i
25242 PM D 11 8.430 | —
5 |5242 M 11 [ | ]
|5242 M 12 1151484 I ¥
5 |92412 PM 13 118291 01 0 I 1783 5577158 0000
55242 PM 14 113315 00486852 01196978 Q003770024 2619922 5534458 0000
7
5
g
20 | |
2 i R —
7] I =

m Bl

HUM

Figure 32. Properly Sorted Data

¢ You can now trend and analyze the log data as needed. Figure 33 is an example of how
you can plot general corrosion, localized corrosion, and conductance over time.

] Microsoft Excel - Bookl ; ﬁa

Adobe PDF

Fle  Edt Wiew Insert Format  Tools  Chert  Window  Help

rial -0 -|B I U

Chant Area  ~ A

CorrTran MV Data

GeneralCorr (mpy)
LocCorr {unitless) &
Conductance (S)

3
104500 48 120000 P 100 P 22400 P11 33600 PM
Time

[=Generalcorr_——LocCorr ¢
w

Figure 33. Example Log Data Graph
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9. CHANGING CORRTRAN AQUA OPERATING MODETO
REDUCE THE EXCITATION FREQUENCY (Factory Default
Setting for CorrTran AQUA)

The functionality here is that under certain conditions the CorrTran can read values that are,
typically, much higher than expected. This may be due to a high-capacitance effect on the
electrodes caused by filming inhibitors.

To see if this effect is present, it is necessary to reduce the sine wave frequency in order to
eliminate the capacitance effect. Operating the unit in Enhanced Mode 1 or 2 facilitates the
lower frequency sine wave. If the effect is not present, there will be little change between
standard and enhanced modes. If there is a big reduction in the corrosion rate, then the
capacitance effect is real and Enhanced Mode 1 or 2 should be set permanently for that
application. Determining which Enhanced Mode to operate in is determined empirically.

Figure 34 is for the CorrTran EC. It is identical on the CorrTran MV or CorrTran AQUA.
Note: CorrTran AQUA is shipped from the factory defaulted to this setting.

1. Connect the CorrTran Evaluation Tool. Establish Communication.

2. On the Tools Tab, under LPR/HDA Performance select Enhanced Mode 1. Press the
Set button to send the setup to the unit. If the corrosion rate does not change after 1-2
hours of operation, there is no capacitance effect. Return the unit to Standard Mode.

3. If there is a reduction in corrosion rate, try Enhanced Mode 2. If a reduction in corrosion rate
is still produced, use Enhanced Mode 2 otherwise return setting to Enhanced Mode 1.

§8 CorrTran MV, EC Evaluation Tool - Revision 2.0.0.1 ]

Fie Settings Communication Help

\dentify Device
Disconrest | DeV-Rev | 1 HW-Rev. | 3 c rrmﬁ Ec
Dev.D 12 SwRev. | 1 - a‘ '@

Frocess Data | Device Settings  Took | Device Status |

~ DataLagaing — Histary File ~ Special Functions EC

beafie Select File USB:  Daa il
Select Fie & Aspend
P © Overwite RTC.  SunohATC <> System
 Ovenarits Read ’7
—BEvE sy ——————————— L]
Available Events: [~ Special Functions —————————
- Update
W —————————— ’7 _ID e Reset Cycles/Avg
e Downinad History. Foedt Devine
Aecess History. Factory Defaults
Histary File

LPR/HDA Performance:
Delete History
Set [5tandare

Enh Mode 1[50mHz)
Enh Mode 2 [20mHz]

EENEEEEEEE oore ||

Figure 34. Enhanced Mode

Disconnect the Evaluation Tool and reconnect your DCA. Note: The evaluation time for a
complete cycle changes from 21 minutes in Standard Mode to approximately 37 minutes
when running Enhanced Mode 2. It is between the two for Enhanced Mode 1. This is the
reason to back down to Enhanced Mode 1 if Enhanced Mode 2 does not produce an
additional reduction in corrosion rate.
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10. REPLACEMENT PARTS AND ACCESSORIES

10.1 CorrTran AQUA parts
Please submit the serial tag number on the nameplate when ordering replacement parts for
CorrTran AQUA.

If the pipe or vessel into which the CorrTran AQUA is to be inserted is under
pressure and/or contains any hazardous substance, such as steam, caustic
solutions, acids, toxins or other substances specified by OSHA as physical

@ or health hazards, the pipe or vessel must first be depressurized and any
hazardous substance purged there from, and appropriate lockout/tagout

Warning  procedures observed in accordance with Section 1910.147 of the OSHA
Regulations, before CorrTran AQUA can be removed or the electrodes
replaced. Failure to follow these procedures may result in serious injury
or death.

10.2 Accessories

ET915548 HART modem, HART to USB interface
For direct connection to your PC
ET1804 HART Loop Converter
Converts HART signal to 3 separate 4 ... 20 mA outputs
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11. SYSTEM SPECS

Application

The CorrTran AQUA performs continuous (electro-chemical) corrosion measurement of
liquids and gasses.

Function and System Design

Measuring Principle:The CorrTran AQUA utilizes state-of-the-art algorithms and data
analysis techniques to accurately measure general corrosion rate and pitting. To improve
the performance of the industry accepted Linear Polarization Resistance (LPR) technique
the Harmonic Distortion Analysis (HDA) is used to calculate and update a process
specific Stern-Geary variable (Bharm) every measurement cycle. To further enhance

the performance, an application-specific Stern-Geary variable (B-value) is calculated

and updated every measuring cycle. There is no need to manually update the B-value
because of process changes. During the measurement cycle, CorrTran AQUA also
performs an automated Electrochemical Noise (ECN) measurement which provides a
localized corrosion (pitting) measurement. At the completion of each measurement cycle,
the respective corrosion rate and pitting value in the form of a 4-20 mA/HART signal is
produced and made available to plant personnel.

Equipment Architecture
See Section 4.3 Wiring with HART.
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Technical data
Input
Measured Variable

Measuring Range

Output
Output Signal
Signal on Alarm

Auxiliary Energy
Load HART
Cable Entry
Supply Voltage

Rated Operating Voltage
Connectable Load
B-Value (Start-up)

Performance
Characteristics

Reference Operating
Conditions

Accuracy

* General corrosion: Electro-chemical corrosion that proceeds more or
less uniformly over the surface of the material exposed to the corrosive
environment.

* Localized corrosion (pitting): Electro-chemical corrosion that occurs at
discrete sites on the material exposed to the corrosive environment.

* Conductance: The reciprocal of the solution resistance. It is a measure
of how easily electricity flows along a certain path through an electrical
element.

* General corrosion: 0 ... 1000 mpy (O ... 25 mmpy),
0...40 mpy (0 ... 1 mmpy) default value

* Localized corrosion (pitting): Unitless number from 0 ... 1, with 0 being
no localized corrosion and 1 being very high.

* Conductance: Not adjustable. Measured in Siemens.

4-20 mA with HART protocol, 2-wire

Error information can be accessed via the following interfaces:
* Current output, 22.5 mA
« Digital interface

Minimum load for HART communication: 250 Q
Industry standard V1 (M12 connector)

11-30 VDC witout display
15-30 VDC with optional display

11 VDC min at max loop current
Max. load at 24 VDC: 575 Q with alarm / 650 Q without alarm
25.6 mV

* Temperature: -40 °C to +70 °C (-40 °F to +158 °F)
 Solution conductance: Min 4 pS
* General corrosion rate: 0 ... 1000 mpy (O ... 25 mmpy)

 VVoltage measurement and electrode excitation: <0.02%
¢ Current measurement: <0.1%
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Technical data (continued)

Operating Conditions

Operating Conditions
Installation Instructions

Environment

Ambient Temperature
Range

Storage Temperature
Degree of Protection

Mechanical Construction
Design, Dimensions
Weight

Material

Human Interface
Operation Concept

Certificates and

Approvals
Patents

36

See Section 3.4 Installation Instructions

Ambient temperature for the transmitter:
* With display: -10 °C to +50 °C (-14 °F to +58 °F)
* Without display: -40 °C to +70 °C (-40 °F to +158 °F)

See Section 3.1 Dimensions
Approx. 500 g (16.1 oz), transmitter housing
* Housing: ABS

See Section 4.3 Wiring with HART.
See Section 5 Configuration and Commissioning

U.S. patents: 7,239,156; 7,245,132; 7,265,559; 7,282,928
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12. TROUBLESHOOTING

If you encounter problems configuring or using your CorrTran AQUA, consult the
following troubleshooting table. If you continue to have problems, please contact your
Metal Samples representative for further assistance.

Symptom

Cause/Procedures

Solution

No 4-20 mA output

specifications on the nameplate.

Check voltage and compare it with the

Connect the correct voltage

Measuring correct

not respond

voltage but unit does

Check polarity on the terminals.

See section 4.1: Quick Wiring
Guide

does not function

HART communication

The communication resistor is not
installed properly.

See chapter 4.3: Wiring with HART

Table 1. CorrTran AQUA Basic Troubleshooting Guide

Device Status
Codes

Description

Troubleshooting

PV out of limits

The primary variable has exceeded
either the LRV or URV.

This can only happen if General
Corrosion is assigned to the PV and
the ranges are not set properly. Extend
the range values to include current
data point. See section 6.3 for more
information.

SV or TV out of
limits

The secondary or tertiary variable has
exceeded either the LRV or URV

This can only happen if General
Corrosion is assigned to the SV and
the ranges are not set properly. Extend
the range values to include current
data point. See section 6.3 for more
information. The TV cannot be out of
limits because it has no limits.

Analog output
saturated

The analog output has reached either
its minimum or maximum

This can only happen if the alarm mode
is off and the PV exceeds its LRV or
URV.

Analog output
fixed

The analog output signal has been set
to a fixed mA value.

This is a result of setting the Loop
Current to a fixed value on the
tools tab. See section 6.3 for more
information.

More status

This flag indicates that one or more

Information only.

section are set.

available of the flags in the More Field Device
Status section are set
Cold start This flag is set after power has been Information only.
recycled for one communication
transaction.
Configuration A change has been made to the This can be reset by pressing the
changed CorrTran AQUA configuration. Reset Config Changed Flag on the
device status tab. See section 6.3 for
more information.
Device This flag indicates that one or more Information only.
malfunction of the flags in the Device Malfunction

Table 2.

Device Status Codes Troubleshooting Guide (continued on next page)
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Device Status
Codes

Description

Troubleshooting

High localized
corrosion
detected

The localized corrosion rate is above
0.3.

Information only.

Conductance out
of range

The measured solution conductance
is lower than 4 pS. This equals a
conductivity of approximately 1 pS/cm
for finger electrodes.

The CorrTran AQUA needs at least

4 uS of solution conductance or
solution conductivity of 1 uS/cm for full
accuracy. This can also be an indication
that there is too much build up on the
surface of the electrodes and they may
need to be cleaned or they may not be
fully immersed in the process fluid.

Cell offset
voltage overflow

The CorrTran AQUA has detected

a voltage difference between the
three electrodes which is too high to
compensate.

Typically this is an indication that there
is too much build up on the surface

of the electrodes and they need to be
cleaned or that they have exceeded
their useful life and should be replaced.

Corrosion rate
calculation not
possible

The CorrTran AQUA was not able to
get any useful data.

Check the electrodes for debris, check
for other flags, and make sure that the
electrodes are fully immersed.

Electrode
balance out of
range

Due to an extremely high unbalanced
potential (voltage difference) of the
electrodes, the CorrTran AQUA is
drawing more power from the loop than
available.

One way to deal with this problem is

to set the loop current to a fixed value
(max is 20 mA). This should only occur
under very rare circumstances, where
the corrosion rate is very small (loop
current is approx. 4 mA) but at the
same time there is a huge potential
difference between the electrodes. This
can indicate contamination of one or
more electrodes, corrosion masking
effects of buildup, or that one electrode
is bent or missing from the probe.

Internal failure

Hardware failure detected

Replace transmitter

ADC failure

ADC failure detected

Replace transmitter

Memory failure

Memory failure detected

Replace transmitter

Device Status Codes Troubleshooting Guide (continued from previous page)
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13. MEASURING PRINCIPLE

F/e
Anodic 2
site

leorr { 2e-

Cathodic
site

Figure 35. CorrTran AQUA Corrosion Cell

General corrosion

Linear Polarization Resistance (LPR) is based on the fact that in a corroding electrode the
relationship between i.,,, and the polarization resistance is give by the following equation:

Icorr = RL , Where R, = AT';: with AE being the applied voltage and A/ the resulting current.
P

Harmonic Distortion Analysis (HDA) allows CorrTran AQUA to determine i, without using
the Tafel slopes (ba, bc). This is typically done by applying a low frequency sinusoidal
voltage and determining the distance of the resulting current.

CorrTran AQUA accurately measures the general corrosion rate by implementing

Harmonic Distortion Analysis (HDA) to improve the performance of Linear Polarization
Resistance (LPR). A process-specific Stern-Geary voltage (Bharm) is calculated with every
measurement cycle through HDA. This value is then implemented in the LPR corrosion
rate calculation resulting in a highly accurate self adjusting, process specific corrosion rate
calculation. CorrTran AQUA can measure the general corrosion rate from 0 ... 1000 mpy

(0 ... 25 mmpy).

Localized Corrosion (Pitting)

Electrochemical Noise (ECN) is the method of monitoring spontaneous fluctuations
generated at the interface of the corroding metal and process solution. As localized
corrosion occurs, these fluctuations increase.

The CorrTran AQUA monitors for these fluctuations on the electrode surfaces for 17 minutes.
It then performs a statistical analysis resulting in a unitless pitting factor value between

0 and 1. A pitting factor of nearly O represents no localized corrosion activity and a pitting
factor of 1 represents high localized corrosion activity. Independent studies have revealed
that a sustained pitting factor of greater than 0.3 is cause for concern and you should
investigate the source of the elevated Localized Corrosion rate. For more information on
the interpretation of localized corrosion please review our white paper: “Detecting and
Interpreting Localized Corrosion Using CorrTran AQUA”
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Conductance

Solution resistance is a measure of how easily electricity flows along a certain path through
an electrical element. The reciprocal of the solution resistance is solution conductance.

The CorrTran AQUA measures solution resistance in order to more accurately calculate the
general corrosion rates. As an added feature CorrTran AQUA provides you with the solution
conductance in units of Siemens as the tertiary variable that is not scalable. CorrTran AQUA
requires a minimum solution conductance of 4 uS in order to provide reliable corrosion
data.

The solution conductance value that CorrTran AQUA provides can be used to approximate
solution conductivity by this relationship:

. S ) . _Conductance (S)
Conduct/wty( om )~ 19

o Solution conductivity is a function of distance. As the electrodes corrode, their
sizes and geometry change causing this correlation to deteriorate. The CorrTran
u AQUA should not be considered as a replacement for standard conductivity

meters.
Note
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14. APPENDIX

Electrode material guide

Electrode material Key number | K value UNS number
Aluminum

1100 ON 10940.96 A91100
2024 00 11400.51 A92024
6061 oT — A96061
7075 10 — A97075
Carbon & steel alloys

1010 0S — G10100
1018 0A 11597.63 G10180
1020 1T 11401.49 G10200
C4130 1R 11283.76 G41300
Stainless steel

1.4301 /304 oC 11334.57 S30400
1.4307 / 304L oD 11342.80 S30403
1.4401/ 316 OE 11513.39 S31600
1.4404 / 316L OF 11519.53 S31603
1.4571/ 316Ti ™ 11382.15 S31635
1.4438 / 317L 1G 11400.62 S31703
1.4939 / 904L 1K 11287.19 N08904
Copper alloys

CDA110ETP (99.9 Cu) 0J 11686.71 C11000
CDA220 (bronze) oP 8644.02 R50400
CDA443 (ARS AD. brass) oM 12324.74 C44300
CDAB87 (Aluminium brass) oL 12411.53 C68700
CDA706 (Cu/Ni 90/10 0K 11513.44 C70610
CDA715 (Cu/Ni 70/30) ol 11337.86 C71500

Other materials are available on request.
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