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About this Help

This help applies to the following instruments and approved software:
« SVI3 SmartRecovery
« with Firmware version 1.1.1 or higher
« with ValVue™3 version 3.70

The information contained in this manual, in whole or part, shall not be transcribed or copied without Baker
Hughes’ written permission.

In no case does this manual guarantee the merchantability of the positioner or the software or its adaptability to
a specific client needs. Please report any errors or questions about the information in this manual to your local
supplier or visit valves.bakerhughes.com.

DISCLAIMER

THESE INSTRUCTIONS PROVIDE THE CUSTOMER/OPERATOR WITH IMPORTANT PROJECT-SPECIFIC REFERENCE
INFORMATION IN ADDITION TO THE CUSTOMER/OPERATOR’S NORMAL OPERATION AND MAINTENANCE
PROCEDURES. SINCE OPERATION AND MAINTENANCE PHILOSOPHIES VARY, BAKER HUGHES COMPANY (AND
ITS SUBSIDIARIES AND AFFILIATES) DOES NOT ATTEMPT TO DICTATE SPECIFIC PROCEDURES, BUT TO PROVIDE
BASIC LIMITATIONS AND REQUIREMENTS CREATED BY THE TYPE OF EQUIPMENT PROVIDED.

THESE INSTRUCTIONS ASSUME THAT OPERATORS ALREADY HAVE A GENERAL UNDERSTANDING OF THE
REQUIREMENTS FOR SAFE OPERATION OF MECHANICAL AND ELECTRICAL EQUIPMENT IN POTENTIALLY
HAZARDOUS ENVIRONMENTS. THEREFORE, THESE INSTRUCTIONS SHOULD BE INTERPRETED AND APPLIED IN

CONJUNCTION WITH THE SAFETY RULES AND REGULATIONS APPLICABLE AT THE SITE AND THE PARTICULAR
REQUIREMENTS FOR OPERATION OF OTHER EQUIPMENT AT THE SITE.

THESE INSTRUCTIONS DO NOT PURPORT TO COVER ALL DETAILS OR VARIATIONS IN EQUIPMENT NOR TO
PROVIDE FOR EVERY POSSIBLE CONTINGENCY TO BE MET IN CONNECTION WITH INSTALLATION, OPERATION
OR MAINTENANCE. SHOULD FURTHER INFORMATION BE DESIRED OR SHOULD PARTICULAR PROBLEMS ARISE
WHICH ARE NOT COVERED SUFFICIENTLY FOR THE CUSTOMER/OPERATOR’S PURPOSES THE MATTER SHOULD
BE REFERRED TO BAKER HUGHES.

THE RIGHTS, OBLIGATIONS AND LIABILITIES OF BAKER HUGHES AND THE CUSTOMER/OPERATOR ARE STRICTLY
LIMITED TO THOSE EXPRESSLY PROVIDED IN THE CONTRACT RELATING TO THE SUPPLY OF THE EQUIPMENT. NO
ADDITIONAL REPRESENTATIONS OR WARRANTIES BY BAKER HUGHES REGARDING THE EQUIPMENT OR ITS USE
ARE GIVEN OR IMPLIED BY THE ISSUE OF THESE INSTRUCTIONS.

THESE INSTRUCTIONS ARE FURNISHED TO THE CUSTOMER/OPERATOR SOLELY TO ASSIST IN THE INSTALLATION,
TESTING, OPERATION, AND/OR MAINTENANCE OF THE EQUIPMENT DESCRIBED. THIS DOCUMENT SHALL NOT BE
REPRODUCED IN WHOLE OR IN PART WITHOUT THE WRITTEN APPROVAL OF BAKER HUGHES.

Copyright

All information contained herein is believed to be accurate at the time of publication and is subject to
change without notice.

Copyright 2024 by Baker Hughes Company. All rights reserved.
PN 720081815-779-0000 Rev C.
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1. Introduction

1.1 SVI3 DTM Introduction

SVI3 Advanced DTM is a user-friendly, graphical interface that allows an efficient setup of an SVI3
mounted on any control valve assembly. Functionality includes:

o Setup Wizard « Remote display of valve position, actuator

o Set calibration parameters pressure(s)

¢ Monitor status/Error Indicators/Audit Trail * Set configuration parameters

o Import/Export configuration, diagnostic

¢ Trend setpoint, valve position, actuator o
test result, Valve Health Limits

pressure and view the trend as a

standalone display o Backup and restore configuration (clone device)
o Perform diagnostic test procedures ¢ Display comparative test results
¢ Monitor Valve Health ¢ Report
o User Comments + Data Management Options
o User Settings o Options Upgrade
¢ Fail Option o Update Calibration Table

e Support SmartRecovery

Copyright 2024 Baker Hughes Company. All rights reserved. SVI3 DTM Software Online Help Manual | 5



Dewice ID
Senal Number

NEW
6544102
1.2.1/51058

Tag
Device Typa/Rev

Firmware DTM Version

(=i=F"J- N '3

320.2 RC2 BuildiD: 041824
of| (4 B| CurertMode [N TooetMode: Normal Manual Setup | Englsh = @ L)

1000016

Masoneilan

a Baker Hughes business

1000016

&l V13 Dashboard ~ SVI3
ﬂ Setup Wizard
&b Advanced Setup
o Positioner Identific:
o Position Limits
o+ et Configuration
+# VO Configuration
i Control
'S Diagnostics
'I® Online Diagnostics
@ Raw Measurems
E‘i Continuous Dat
[ vatve Health
m Offline Diagnaostics
@ Standard Signat
@ Extended Signat
@ Step Test
@ Ramp Test
@ smatRecovery
B View Diagnostic
{4 Report
¥s Manual Position Se
ol Status
G2 Device Variables
g System Settings
o Preference Settings
o Security Settings
=@k Data Management
./ Bxport/import Data
-9 Additional Function
[ Device Cloning
< TR

16.5 degC

Posibon
Setpoint (%)

Signal Setpoint (%)
Status

Additional Status Available
Configuration Changed

ControlMode:  Position [AGINEIIN  SmarRecovery | Inactive

Planning Enginess

e

Reset Configuration Changed Flag

Write Pratected Disabled (Chck to Refresh)

Figure 1 - SVI3 Advanced DTM

1.2 SVI3 Advanced DTM Software

SVI3 Advanced DTM provides, through a variety of proprietary host software, the ability to quickly and
easily set up the SVI3 you can also monitor operation and diagnose problems with advanced diagnostic
capabilities. This help file primarily explains the operation of the SVI3 Advanced DTM using ValVue™ 3. The

following programs can host the SVI3 Advanced DTM:

PACTWare® by the PACTWare Consortium®
AMS Version 13 or above

PRM software from Yokogawa®

FDM® by Honeywell

fdtContainer® by M&M Software®

6 | Baker Hughes

Masoneilan’s ValVue 3 (Section 3.3 “Installing ValVue and DTM Software”)

For further explanation of each package, refer to its online help.
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Note: If you are new to DTM technology there is a good explanation given on the fdtgroup
home page. Visit: https://fdtgroup.org/technology/components/ for an explanation of basic
frame and DTM concepts.

1.2.1 Advanced and Online Diagnostics

The SVI3 offers various levels of control valve diagnostics. Up to five pressure sensors and sensors
that detect circuit board temperature, loop current, and reference voltage, are available for diagnostics.
For the most recent software visit and for licensing information visit our SVI3 web site at:
https://valves.bakerhughes.com/resource-center.

Table 1 SVI3 DTM Standard versus Advanced Edition

DTM Features Standard Edition Advanced Edition

Offline Configuration X X
Setup Wizard X X
Trending X
Upload Parameters X X
Download Parameters X X
Positioner Identification X X
Position Limits X X
Advanced Setup Alert Configuration X X
I/O Configuration X X
Control X X
Raw Measurement X X
Continuous Data X X
Valve Health x2

Online Diagnostics
Manual Position Setpoint X X
Fault Status X X
Device Variable X

Copyright 2024 Baker Hughes Company. All rights reserved. SVI3 DTM Software Online Help Manual | 7



Table 1 (Continued) SVI3 DTM Standard versus Advanced Edition

DTM Features Standard Edition Advanced Edition
Standard Signature X' X!
Extended Signature X
Step test X
Offline Diagnostics
Ramp Test X
SmartRecovery Ramp Test x!
View Diagnostics X
File Path Configuration X X
Preference Setting
Security View X X
Digital Upgrade X X
Report X X
Device Cloning X
Additional features
Data management X X
Adding Comments X
Update Calibration Table X X

Notes:

1. Available for Advanced and Online Valve Diagnostics version of positioner only
2. Available for Online Valve Diagnostics version of positioner only

Security View — Available for administrator user only

8 | Baker Hughes Copyright 2024 Baker Hughes Company. All rights reserved.



1.3 About This Help File

These instructions are intended to help a field engineer install, setup, and calibrate an SVI3 in the most
efficient manner possible. If you experience problems that are not documented, contact Baker Hughes or
your local representative.

1.3.1 Conventions Used in This Help File
Conventions used in this help file are as follows:

« ltalicized letters are used when referencing a term used in the SVI3 display window, for emphasis on
important items and for fields where data appears or for user-entered data.

« Actions performed on buttons, checkboxes, etc. appear bolded.

Note: Indicates important facts and conditions.

CAUTION

Indicates a potentially hazardous situation, which if not avoided could
result in property damage or data loss.

AWARNING

Indicates a potentially hazardous situation which, if not avoided, could
result in death or serious injury.

Copyright 2024 Baker Hughes Company. All rights reserved. SVI3 DTM Software Online Help Manual | 9



1.4 Baker Hughes Documentation Resources for
Masoneilan Products

Baker Hughes publishes several different resources for documentation on Masoneilan™ products:

Hardware quick starts contain installation information and other basic information related to getting a
device installed and very generally configured.

Hardware instruction manuals contain more complete information for configuration of a device. This
manual also includes information on background functionality and special circumstances useful in
installation, configuration and operation/ troubleshooting.

Software manuals contain more complete information for the software configuration of a device. This
manual also includes information on background functionality and special circumstances useful in
configuration and operation (including diagnostics and their interpretation). These manual represent the
same source material as the online help.

Handheld documents: Give the DD mappings for the product.

Please check the website: https://valves.bakerhughes.com/resource-center to get documentation
resources.

1.4.1 Related Documentation for the SVI3 DTM

ValVue documentation: The SVI3 DTM works inside FDT frames (such as PACTware), however it is
designed to work best with our ValVue 3 software. See Masoneilan Products ValVue 3 Software Manual.

Masoneilan SVI3 Digital Positioner Advanced Performance Quick Start Guide.

Masoneilan SVI3 Digital Positioner Advanced Performance Installation and Maintenance Manual.
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2. Registration Process

2.1 Licensing

This section is meant to be a generic discussion of the licensing process for ValVue and Masoneilan
software DTMs. License Dialogs that appear differ based on the Masoneilan software in use.

See Section 2.2 “Registration During the Trial Period” for further details.

« For ValVue 3 or DTM registration you must have Administrator rights to install the frame application
(i.e. ValVue 3, PACTware efc).

« This also applies when using Masoneilan DTMs inside of PACTware® or other vendor and updating
licensing.

« If you are performing these functions on a Masoneilan DTM using ValVue 3 and ValVue 3 is run as an
Administrator, then the DTMs inherit the Windows Administrator properties from ValVue 3.

- DTM is auto inherited as advanced edition when ValVue 3 is registered with advanced edition.

2.2 Registration During the Trial Period

The license trial period works as follows:

1. Once you download and install the DTM, you are granted a 30 days trial period. We strongly
encourages you to register your license with us as soon as possible. During the 30 days, you have
access to all the advanced features of DTM.

2. Once the first 30 days expires, you lose the advanced features. You then have an additional 30
days period, after which you must register to continue using the product. Contact Baker Hughes at
svisupport@bakerhughes.com.

3. The first time you open DTM, if the product is on trial, a dialog appears.

Trial >

Licensed Edition trial period days left: 30.

Figure 2 - Trial Registration Dialog: Newly Installed

After 30 days without purchase or registration, the first time you open the DTM, Figure 3 appears.

Copyright 2024 Baker Hughes Company. All rights reserved. SVI3 DTM Software Online Help Manual | 11



Trial

Easic Edition grace period days left: 30,

Partner.

Please register the Basic Edition to avoid interruption or purchase a
licensed edition from a sales representative or your local Channel

Figure 3 - Advanced Features Expired

If you open the DTM after the trial period

expires, Figure 4 appears.

Trial

[=5a=)

The grace period for ValVue has expired. Please contact

Basic Edition, using the S/M provided.
Thank you for trying ValVue.

your local Channel Partner to purchase a license. Or you can still register for the

a sales representative or

Figure 4 - Trial Exp

2.3 Registration Process

ired

1. Open a Masoneilan DTM, select a device and then select Additional Functions >
DTM Licensing (Figure 5).

Network View v B X | NEW -Online Parameter X
-4 Search Tag
Device Tag ((t SVI3 Device Type/Rev
= gj Devices Network Firmware
=) (B DESKTOP-TNQSESU ~ e
b 29 29 | 3f| & Current Mode:  Setug]
B i comnsticon D D S R[S E B .
=& SVI3 Dashboard SVI3
=€, HART Communi( <= Connect
& CV02 & Disconnect o
£, HARTC N ntification
i sk 9: Upload Parameters from Device s
= 8 Masoneilan NI-F| .
' FFRC1V3 ﬁ Download Parameters to Device ation
tion
#®  Offline Parameter
Online Parameter
e stics
Configuration
urement
Diagnosis < Data
& RunSequencer Ith
. Criticality Level » pstics
I £ Additional Functions » I DTM Address
Delete Device | DTM Licensing
Assign Device Audit Trail
Switch
v} Rename
Request Options Upgrade
[ Assign Device to Area Install Options
% Export Device Data
ﬂ Load Configuration to Device &2
B Associate to a Valve ftings
8  View Diagnostic And Report 95
it
& Properties Data

Figure 5 - Sample DTM Regi

2. Use the registration dialog (Figure 6) to:

 Section 2.3.1 “Register the Product” - Required before use or at the end of the 30 days trial period.
* Section 2.3.2 “Activate License” - Required before use or at the end of the 30 days trial period.

12 | Baker Hughes

stration Path
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% SVIII AP Advanced DTM Registration [Registration] e X

SVI Il AP Advanced DTM Registration

Version: 3.20.0 Build ID: 120522 Copyright(C) 2021 Baker Hughes Company

Trial Period Days Left: 20

Step 1. Enter Serial Number (See your local Masoneilan products
representative to purchase a Serial Number)

Step 2.
Enter Contact Information

Step 3.
Save / Mail Registration File

B o

Step 4. Enter Software Key

a Step 5. InstallationlD Reg Center Phone
Activate Software Key FTBRYP3 +1(888)784-5463

Figure 6 - DTM Registration

The Masoneilan DTM Serial Number is obtained by contacting one of our channel partners or by
contacting Baker Hughes directly (svisupport@bakerhughes.com). Upon download (htfps:/valves.
bakerhughes.com/resource-center), install and first use, your trial period starts. To buy/register, contact a

channel partner or contact svisupport@bakerhughes.com.

2.3.1 Register the Product

To register the product:

1. Enter the serial number in Step 1 of Figure 6. The Serial Number auto-fills for the
Standard Edition.

2. Click (associated with Step 2 of Figure 6) and Figure 7 appears.

@, SVI I AP Advanced DTM Registration [Contact Information] - X
SVI Il AP Advanced DTM Contact Information
Version: 3.20.0 Build ID: 120922 Copyright(C) 2021 Baker Hughes Company

* Company Name [Baker Hughes l

* First Name |Donald * Last Name |Grefe

* Exmail [Donald.grefe@bakerhughes.com ]

* Address 50 Thomas Patten Dr |

Address? | |

*Cty/Town [Randolph * Province/State [MA
“Country | UNITED STATES v Postal Code (02368]

Country Area Number Exd
Phone:
Fax H L1 1
* Required Save

<< Prev

Figure 7 - Contact Information

Note: Use the copy pulldown, as seen above, to import information that has been previously
entered for another Masoneilan software.

Copyright 2024 Baker Hughes Company. All rights reserved. SVI3 DTM Software Online Help Manual | 13



3. Enter all required information, as marked by *, click !Sailthen Figure 6 appears click
and Figure 8 appears, if email access is detected.
If you do not have email access or want to send from another location, click No and see “Register the

Product From Another Laptop” in Section 2.3.1 “Register the Product”.

Registration Folder ﬁ

Would you like to email your registration now?

Figure 8 - Email Registration

4. Click Yes and the registration email appears using your default email setup. The email has an .xm/
attachment containing licensing information.

5. Send the email. A return email is sent containing the software key. Proceed to Section 2.3.2 “Activate
License”.

2311 Register the Product From Another Laptop

If you do not have email access, Figure 9 appears (or want to send from another location and clicked
No). Use Figure 9 to save the .xml file to a location for use.

Browse For Folder ==

Please select the folder to where you would like to save the
registration fie.

B Desktop
> Libraries
A Grefe, Donald (GE Oil & Gas)
> |8 Computer
> €l Network
[EH Control Panel
5] Recycle Bin
> I SAP Easy Document Management
DD From Vlad
SVIFF DTM
SVIFF DTM Install
| SVIT AP DTM Install caps
| Sil00 Install Caps
| ValVue3.20
| VV3Install caps

‘ Make New Folder J [ ook | ‘ Cancel ‘

Figure 9 - Browse for Folder

1. Browse to the desired folder (or make a folder), click OK and Figure 10 appears.

14 | Baker Hughes Copyright 2024 Baker Hughes Company. All rights reserved.



Regestrateon Infarmation

Registration Information

Email Address software reg@ bakerhughes.com
Subyect Registration
CAlsers\sandy\Deskiop\SVI | AP Advanced

DTM Registration BJDBX2X xm
Fife Locabion

Pleasoe send the saved registration file
to the above email address using the
above subject

Close

Figure 10 - Registration File and Information

This dialog contains the information for the email address to send the file, the email Subject line and
the File Location. These three items can be copied and pasted into a text file for ease of use.

2. Click Close and copy the .xml file to a laptop with an email server. In this case, if you have multiple
.xml file from multiple upgrades, you can attach them to one email.

3. Send the email. A return email is sent containing the activation code. Proceed to Section 2.3.2
“Activate License”.

2.3.2 Activate License
To activate the license:

1. Enter the emailed or channel partner acquired software key (Figure 6 under Section 2.3
“Registration Process”).

2. Click and Figure 11 appears.

% SVI 11 AP Advanced DTM Registration [Registration] - X
SVI Il AP Advanced DTM Registration
Version: 3.20.0 Build ID: 120522 Copyright(C) 2021 Baker Hughes Company
Registered

Step 1. Enter Serial Number (See your local Masoneilan products
representative to purchase a Serial Number)

[050010000030894B

_j Step 2.
L Enter Contact Information

E Step 3.
Save / Mail Registration File

Step 4. Enter Software Key

[010500226094E292] |
¥ d Step 5. InstallationlD Reg Center Phone
Activate Software Key 16D14D2 +1(888)784-5463

License >>

Figure 11 - DTM Registration-Registered
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3. Click

16 | Baker Hughes

License >> | and Figure 12 appears.

“ SVI Il AP Advanced DTM Registration [Licensed Features]

SVI Il AP Advanced DTM Licensed Features

Version: 3.20.0 Build ID: 120522 Copyright(C) 2021 Baker Hughes Company

Included Features

« Standard Features
o Provides user interface to monitor, configure, calibrate and
diagnose the connected device.

« Optional Features
o Advanced
= The advanced diagnostics can evaluate number of valve
strokes, total accumulated valve stem travel, step response
times with graphs, input to position relationships.

Serial Number | |

Software Key | |

<< Back

Figure 12 - Included Features
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3. ValVue 3 and DTM Installation and Logon

3.1 Hardware and Operating System Requirements

To successfully install and run ValVue software, your computer system must meet or exceed the
following minimum hardware and software requirements.

« Windows Server®2008 R2 SP1, « 4 G of RAM
Windows Server®2008 SP2, Windows . Microsoft NET Framework 2.0 SP2,
Server®2012, Windows Server® .
. . Microsoft .NET Framework 4.0 FULL,
2016, Windows®7 sp1, Windows®8.0, and Microsoft .NET Framework 3.5 SP1
Windows® 10 or Windows® 11 ' ’

« 10 G of free hard disk space

3.2 HART Related Issues

Before installing the DTM, determine which port the computer uses for serial (RS-232 or USB)
communication. The HART™ modem uses this port for communication with the SVI3 positioner.

3.2.1 HART Compliance

The SVI3 Advanced DTM requires a HART compliant communications loop. The HART protocol
specifies the noise level, impedance requirements, and configuration of the loop. Conventional
communications loops consisting of the following components meet requirements for HART
compliance.

« Quality current source having low noise and high impedance

o Minimum loop impedance of 250 Ohms

» Twisted pair cable suitable for 4 - 20 mA current loops

When a safe barrier separates the communicating devices, a HART compliant barrier must be used.

Note: You cannot connect or use the DTM and another HART master terminal device (at the
same time), for example a handheld device.

Copyright 2024 Baker Hughes Company. All rights reserved. SVI3 DTM Software Online Help Manual | 17



CAUTION

Some Distributed Control System output circuits are incompatible with the HART protocol. Connecting a HART
modem to such a circuit can cause a process upset. Use a HART filter. Consult the DCS manufacturer to verity
that the DCS is compatible with HART, before connecting a HART modem and using the DTM.

3.2.2 Failure to Communicate

If the PC (using a modem) fails to communicate with the HART or SVI3 Advanced DTM the PC displays
then either the message No Devices Found in the DTM main screen, or a COM port communication error
occurs, or the message HART I/O Failed appears if the device communications fails during the session.
Communication failure prevents the PC from establishing a link. Possible causes of communications
failure related to installation include:

Insufficient loop current and voltage

Poor wiring contacts

Improper connection of the HART modem to the computer or a busy port (wait for COM port to clear or
use another port)

Incorrect serial port
Using the DTM with another HART master terminal in service
Insufficient loop impedance (a minimum of 250 Ohms is required)

Field device has a non-zero polling address (Set to multidrop)

If HART compliance problems are suspect prepare a detailed description of the loop, including all devices
on the loop, type of wiring used, loop length, and presence of any possible interference sources before
contacting the factory for assistance.
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3.3 Installing ValVue and DTM Software

ValVue 3 installer installs not only the ValVue and DTM software but the SQL Express®
software, the Masoneilan NI-FBUS-H1 Comm. DTM, Microsoft® VC++ Redistributable package,
CodeWright HART Comm. DTM and the .Net framework.

Operation of the SVI3 Advanced DTM requires installation of the following software components:
« ValVue 3 software or one of the items listed under below to access the SVI3 Advanced DTM:

« PACTWare software, which includes generic HART DTM software and HART communications
software

o AMS Version 13 or above

« PRM software from Yokogawa

«» Field Device Manager (FDM) from Honeywell
« fdtContainerfrom M&M Software GmbH

Note: During the install, SQL is installed. It is highly recommended that you check for ValVue
updates on the Baker Hughes website (https://valves.bakerhughes.com/resource-center) every
six months to keep this program current for security issues.
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To install the software:

1. Double-click ValVue 3.xFullEditionInstaller.exe and Figure 13 appears.

5 ValVue3.s Full Edition - s

Installation files will be extracted in the [Drive/\TempWalVue3.6]
folder.

If installation process requires a reboot, the computer will
automatically invoke the installation process after reboot. Ifthe
computer is not able to invoke the process, you can run
setup.exe in the [Drive \Temp\Walvue3.6] folder.

Masoneilan

B Fughs b e

Destination folder
| Ci\Temp'WalVue3.6| w Browse...

Installation progress

Install Cancel

Figure 13 - Install Unzip

2. Click Install and the extraction process begins. Click to allow installation on any intermediate messag-
es that appear to complete the installation.

Note: During the initial installation, if you do not have SQL installed, you are prompted to reboot

your system. Follow the prompts to do so and the ValVue install automatically commences after
reboot.

3.4 Log On

1. Select Start > All Programs > Masoneilan > ValVue 3 > ValVue and Figure 14 appears.

@ ValVue Login =
Authentication: Wal\Vue Authentication E
User Name:

Password:
& ok &3 Cancel

Figure 14 - ValVue Login
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2. Sign on to ValVue 3 with default values:

« User name admin.
« Password ValVue3.

Note: For security purposes, you are forced to change your password during the first use. The
ValVue and SVI3 DTM license trial period works as follows:

1. Once you download and install the ValVue software, you are granted a 30 days trial period.
During the 30 days, you have access to all the advanced features of ValVue and the SVI3 DTM.

2 Once the first 30 days expires, you lose the advanced features of both ValVue and the SVI3 DTM.
You then have an additional 30 days period with just standard features, after which you must
register to continue using the product. We strongly encourage you to register your license with
us as soon as possible. Contact Baker Hughes at software.req@bakerhughes.com.

The evaluation periods for both are independent of each other and commence with first use.

Note: If you have installed/deleted DTMs or updated ValVue, a dialog appears when you open
ValVue 3: Click:

* Yes and the library is updated.

* No and you need to manually updated from the DTM Library Management dialog to access any
new functionality.

3. Use the Authentication pulldown to select either:

« Windows Authentication: Any user in the list of the ValVue user group can logon. This user group is
created by the system administrator.

« ValVue Authentication: This is the default username and password for first login. Username Admin
and Password: ValVue3. These must be changed after the first login.

During your initial login Figure 15 appears.
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@ Change Password ‘F ﬂ,ﬂs

Please change the default password of Admin

Old Password: —

New Password:

Confirm Password: o

€ ok £3 Cancel

—
Figure 15 - Change Password

You must change your password according to the constraints shown in Figure 16.

Error during password change @

|®| Passwords must meet complexity requirermnents:
‘S 1.Passwords must not contain the user's name.
2. Passwords must contain characters from three of the following four
categories:
- Uppercase characters;
- Lowercase characters;
- Mumbers;
- Mon alphanumeric characters,
3. Length of password is between & ~ 50 characters.
4. Password is case sensitive.

Figure 16 - Passwords Constraints

o Login as Current Windows User. Your Domain\Username appear in User Name.

« Windows Authentication: Enter a Username, Password and use the Domain pulldown to
select the domain.

« ValVue Authentication: Enter a User Name and Password.
« Login as Current Windows User

4. Click OK and the main screen appears.

Note: After you successfully login into ValVue 3, the User Authentication Mode is saved and next
time you login, the last authentication mode automatically appears.
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Note: User Account Security Lockout
A user account is locked out after five unsuccessful password entries and the following

dialog appears:
[ Login Error ——_ ﬁ1

@%% The user account is currently locked out, Please retry login after 10
¥ minutes,

If this occurs, wait ten minutes and retry. This behavior occurs cyclically until a successful
login is completed.

The lockout behavior is account specific and occurs when using either Login as Windows
Authentication or ValVue Authentication.
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4. Opening SVI3 Advanced DTM Software

4.1 Opening and communicating Hart Modem

1. Click Settings > Field Networks, click Add and Figure 17 appears.
Select HART Modem and click OK.

Add Field Network lﬂh]
Field Metwork Configuration
Field Network HART Modem E‘
Communication DTM: | HART Communication
Figld Network Name:  |HART Madem3
(|
¢ ok £3  Cancel

Figure 17 - Add Field Network

2. Click OK again to add the HART Modem to Network View and Figure 18 appears.

@ Valvue - HART Modem3 - Configuration — T, . - t B -
Metwork  Device  Yiew Settingt Tools Window Help
& e o RRE - w
Nezwork View *ix HART Modem - Configuration
L Seaich
Tap
Devices Natwork Comeuncston ntedace HART modem =
o 3
Andem?
2 Serinl intexfnce COM Y (Deerveon Sl () -
'_'J." S N HART protacol Mamar Prmary Mastar -
Tt HART Mok | bl ] =
Number of communcation |3 =
iedries
Address scon St nddmas a -
End nddrman a -

Mulrraebe ol Bust mode s vorks ordy wih derderd H3-232)

Figure 18 - HART Modem Configuration Tab

3. Ensure the Serial Interface pulldown and the Address scan fields are correct. Click Apply and then OK.
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Note: If device is connected (or powered through DCS), set Master to Secondary Master.

4.2 Opening and connecting to the SVI3 DTM

1. Right-click on the HART Modem and do one of the following:

« Selecting Network > Rebuild Network. Right-click on the SVI3 in the Project pane and click Connect

or

 Selecting Open Connected Device and if physically connected correctly it opens.

or

+ Clicking Add New Device, Figure 19 appears, highlighting SVI3 and clicking OK. Right-click on the
SVI3 in the Project pane and click Connect.

r ~
Add New Device - — ==
@‘ Device Protocol Wersion Date
4] Vendors SVIIIAPHAR |HART 327 2006-10-06
S Groups SVIIIAPHAR |HART 411 2011-07-06
Q3 Protocols SVIIIAPHAR |HART 513 2016-08-23
Generic HART |HART 403 2010-02-13
SVIIIESD HA |HART 203-3.1 2007-06-20
12400 HDLT ~ |HART 101-1.1.4 2005-06-13
Bullet HART O |HART EQAC 2011-01-01
5] SVi1000 HART [HART 221 2015-01-01
5] SVi1000 HART [HART 311 2015-01-01
SVIIIAPHS Y |HART 327 2006-10-06
SVIIIAPHEY |HART 411 2011-07-06
SVIINAPH7 YV |HART 513 2016-08-23
svi3 HART 111 2017-07-13
] T r
C oK £3 Cancel

Figure 19 - Add New Device

2. Click OK to the DTM evaluation period warning. If it appears, refer Section 2.1 “Licensing” prior to
expiration to register and gain advance functionality. The SVI3 DTM opens. If the SVI3 DTM doesn’t
open automatically: Select the SVI3 device you added, right-click and select Online Parameter.
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3. Check that the SVI3 is connected (Figure 20).

Tag NEW Device ID 1000016 H
” 3 Doesont 2 nd e Masoneilan

Firmware 121751059 DTM Version 3.20.2 RC2 BuildiD: 041824 a Baker Hughes business

oo ee| st Cumert Mode: [JERERMI| Towet Mode: Normal Manual Setup | Engish ~ @ L
&) 513 Dashboard ~ VI3 ~
AR Setup Wizard
b Advanced Setup
i Positioner Identifice
P Position Limits
o Mert Configuration
# VO Configuration
i/ Centrel
‘3m Diagnostics
m Online Diagnostics
[E) Raw Measurem:
g Continuous Dat
Valve Health
G Offline Diagnostics L8> Saoc
@ Standard Signat
1@ Extended Signw L
@ step Tex Setpoint (%) 50.49%

@ Ramp Test
@ smartRecovery
{4 Report
My Manual Position Se
& Seatus
2 Device Variables Signal Setpolnt (%) 50.50%
ol System Settings Stahss
i Prefesence Settings Additienal Status Available
_j Security Senmgsg ConFiguration Changed Reset Configuration Changed Flag
=gl Data Management SQuak
& Export/import Data
= 3m Additional Function
EE.M“ Cloning ControlMode:  Positon RS S 3
< >

<P Connected Planniog Engines:
Figure 20 - Connected

Wirite Protected Disabled (Clck to Refresh)

If not it does not connect:

* Right-click on the device in the topology pane, select Additional Functions > DTM Address and
Figure 21 appears. Correct the Polling Address and click Apply. Disconnect and then reconnect.

@ ValVue - SV13 - DTM Address
Network Device Miew Settings Tools Window Help

Ho-RPRoe . @ -FrERE-EEE W
Nekwork View v # x| | SVI3-DTMAddress X

() Search
Device Tag

rﬂ@ Devices Network
=l DESKTOP-PEIMLRK
B9, HART Communication

Polling Address

Paling Address: 0 w

Apply Cloge

Figure 21 - Communication Tab

4. Click Upload All Parameters icon (see red box in Figure 20).

Note: Upload means to pull data from the SVI3 and load data into DTM onto the PC. Download puts
data from the DTM into the SVI3.
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5. SVI3 DTM Work Environment

5.1 Overview

This section describes the SVI3 Advanced DTM main screen (SVI3 Dashboard screen) and how to
accomplish general SVI3 Advanced DTM tasks. After you have successfully launched and logged
into the SVI3 Advanced DTM Figure 22 appears.

Tag

Device Typa/Rev

Firmware

NEW Deace ID 1000016
6544 /02 Senial Number 1000016
1.2.1/51059 DTM Version 3.20.2 RC2 BuildiD: 041824

(=f=F 3 N 3 1

af| &4 Curent Mode: [JNERMI| Taroet Mode: Normal Manual Setup | Englsh + @ L) |

Masoneilan

a Baker Hughes business

&R} SVI3 Dashboard
R Setup Wizard
&b Advanced Setup
o Positioner Identific:
i Position Limits
o+ Alert Configurstion
@ VO Configuration
# Control
'S Diagnostics
'3m Online Diagnostics
@ Raw Measurems
@ Continuous Dat
[ vaive Health
m Offline Diagnostics
@ Standard Signat
@ Extended Signat
@ Step Test
@ Ramp Test
@ smartRecovery
B View Diagnostic
{4 Report
My Manual Position Se
ol Status
\3 Device Vanables
g System Settings
i Preference Settings
o Security Settings
= @k Data Management
i Export/import Data
=9 Additional Function
[ Device Cloning
¢ R

-

w

SVI3

Actuator Pressurel Supply Pressure
b, gty e
P % ¥ 75 %, > » ’
j @ 100 "« F e 100 - 7= 100
15 12511 ix 125‘-: ‘ vy 157
1 . / 4
PN 150 - -\ 150 %0 150~
10.15 psi N/A psi 30.77 psi
16.5 degC
Position
Setpoint (%) 50.49%
e
Signal Setpoint (%) 50.50%
Status
Additional Status Available
Configuration Changed Reset Configuration Changed Flag

ControlMode:  Positon [NAGIEINN SmartRecovery | Inactve

Planning Enginesr

Write Pratected Disabled (Chck ta Refresh)

Figure 22 - SVI3 Advanced DTM Main Screen

Note: This discussion is restricted to the SVI3 Advanced DTM operations only.
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5.2 SVI3 DTM Specific Icon Bar Items

There are several items on the icon bar that are specific to the SVI3 DTM (Table 2).

Table 2 SVI3 DTM Specific Icon Bar Iltems

Description

Toggles the DTM directory on/off.

Toggles the area at the top of the screen with the Tag, Device ID, etc. on/off.

Uploads all the data from the device.

Downloads all the data from the SVI3 DTM to the device.

Uploads only the data from the active tab from the device.

ko i@ i@ @ D] 0E

Downloads only the data from the active tab to the device.
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Table 2 SVI3 DTM Specific Icon Bar Iltems (Continued)

Icon

Description

Opens a dialog to add a notes to the DTM data (Figure 23).
Comments |ﬂlﬁ

Device Comments List Details

Categroy:  general -
Time Category User Ne

‘ Save Cancel | Ctrl4Enter Change Input Line

Figure 23 - SVI3 Comments Dialog

The first time this dialog is used you can add comments without clicking Add New. All comments are
timestamped, assigned the User ID of the person who is signed into the program and once

Save is clicked added to the Notes field.
o Click Add New to enter new comments. You then can add new notes.

o Use the Category pulldown to select an area of relevance for the note: Configuration, Diagnos-
tics, General or Repair. Once saved, this Category cannot be edited.

« Click Save to save comments. The comment is tied to the positioner and is preserved even when
a newer version of the software is installed.

e Click Edit to make changes to existing notes. To edit an existing note:

1. Select the note.

2. Click Edit and the text only is opened for edit. Click Ctrl+Enter to move to the next line.
3. Click Save.

Click to generate a pdf report of the SVI3 DTM and its settings. See Section 14.1 “Report”.

<

Click to open the Trend feature. See Section 5.7 “Standalone Trend”.
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Table 2 SVI3 DTM Specific Icon Bar Iltems (Continued)

Icon

Description

English

Click the down arrow to choose a language. This changes the display language for the SVI3
DTM. It does not change the language in use for the communication DTM. Languages supported

include:

e English

e Chinese - simplified
o Japanese

o Russian

o Spanish

e French

o [talian

e German

Click to open the Help pdf.

"
. "

A

Click to open the About SVI3 DTM dialog (Figure 24).

About SVI2AP_SVI3 DTM X

SVI2AP_SVI3 DTM
’ Version: 3.20.0
Build ID: 120922

Copyright (C) 2020 Baker Hughes
Company

Figure 24 - SVI3 Comments Dialog
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5.3 Actual Mode and Target Mode

Use this area located at the top of all SVI3 Advanced DTM screens (Figure 22 - (1) ) to view the current
status of the SVI3 and to change the operating mode.

5.3.1 Actual Mode
The Actual Mode displays either the actual mode of the SVI3 or its status as in Table 3.

Table 3 Actual Mode Indicators

Icon

Description

Normal-

Indicates normal operation where the SVI3 follows the 4 - 20 mA input signal and positions the valve
accordingly. Whenever you leave the Normal mode, a warning appears (Figure 25).

SYIII AP/SYI3 DTM [ X

Leaving Mormal mode will result in loss of process control!
! Are you sure you want ko leave Normal mode?

oK |

Figure 25 - Leaving Normal Mode Warning

Click OK to continue the mode change.

Manual

Indicates that the SVI3 is in Manual mode.

The valve setpoint is set by the valve software, the local pushbutton or a HART compatible system.
When changing to this mode the setpoint becomes the actual position. In this mode the valve does
not respond to the input signal.

Instead it remains stable in one position, which is the position that the valve was in when manual

mode was entered or a new position selected by you (by chang-ing the setpoint on the Section 6
“SVI3 Dashboard” or on the Section 9.12 “Diagnostics: Manual Position Setpoint”).

The positioner should not be left in this mode after required

AWAR N I N G tasks are complete as it cannot automatically respond to

wprocess changes.
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Table 3 Actual Mode Indicators (Continued)

Icon Description

Indicates that the SVI3 is in Setup mode.

You can set calibration and configuration parameters. Additionally, you can run
response time tests, a standard actuator signature test and an extended actuator
'Setup signature test (if capability is purchased).

The positioner should not be left in this mode after

AWAR N I N G required tasks are complete as it cannot

automatically respond to process changes.

Indicates that the SVI3 is in Failsafe mode. When the SVI3 cannot operate correctly
- the device goes to the failsafe position and remains in the failsafe mode until the issue
which caused the device to go into failsafe condition is fixed.

Indicates that the SVI3 has low power. Device is not functional. LOW_POWER:

_ Input current < 3.15 mA.

This indicator will be removed when input current >3.25 mA.

Indicates that the SVI3 is disconnected.

_ Select the positioner in the topology pane, right-click and select Connect or click the
icon ( %[f; ) in the ValVue icon bar.

5.3.2 Target Mode
Use this feature to quickly move between modes (Figure 26).

Target Mode: Normal Manual Setup

Figure 26 - Target Mode
To change modes:

» Click the mode. When leaving Normal mode a dialog appears (Figure 27).

S¥YIII AP/SYI3 DTM [ %]

Leaving Marmal mode will result in loss of process control!
! Are you sure you wankt to leave Normal mode?

o | [

Figure 27 - Leaving Normal Mode
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5.4 Tab Navigation

On tabs that exist as part of groups, such as Advanced Setup, three buttons appear:
(€] Click to navigate back to the previous tab in the group. Inactive when on the first
page in the group.

& Click to download the changes made on the tab to the device. Inactive when
disconnected and if no changes have been made.

O Click to navigate back to the next tab in the group. Inactive when on the
last page in the group.

5.5 SVI3 Advanced DTM Directory Tree

Use this (Figure 28) to navigate the various screens for the following functional areas.

=&l SVI3 Dashboard

..... £ Setup Wizard

gl Advanced Setup
_Q Positioner |dentification
_Q Position Limits
_Q Alert Configuration
_Q 1/0 Configuration
.Q Control
- -4 Diagnostics
%.%@ Online Diagnostics
@ Raw Measurement
@ Continuous Data
@ Valve Health
- Offline Diagnostics
@ Standard Signature
@ Extended Signature
@ Step Test
@ Ramp Test
@ SmartRecovery Ramp Test
{E8 View Diagnostics
{5 Report
----- Me Manual Position Setpoint
----- 58 Status
----- 58 Device Variables
-y System Settings

_Q Preference Settings

..... J# Security Settings
=g Data Management
. L. Export/import Data
=% Additional Function
_@ Device Cloning
@ Stepl: Saving Data For Cloning

Figure 28 - SVI3 Advanced DTM Directory Tree

» SVI Dashboard - Screen that displays operational signal readings. See Section 6 “SVI3 Dashboard”.

» Setup Wizard - Screen to perform automatic positioner/valve setup for stops and to perform autotuning.
See Section 7 “Setup Wizard”.

» Advanced Setup - A series of screens and sub tabs for manual configuring a wide range of advanced
settings. See Section 8 “Advanced Setup”.

* Diagnostics - A series of screens and sub-tabs for fault analysis and for viewing data numerically and
graphically to analyze positioner/valve performance. This area is broken into two groups: Online and
Offline Diagnostics. See Section 9 “Diagnostics”. Additionally, you can generate a configuration report
(see Figure 126).
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» System Settings - Screens for manual configuring paths for the reports and data files associated with
the particular positioner. See Section 10.1 “Preference Settings”. and a screen for configuring access to
various system functions. See Section “Function Settings for DTM”.

» Data Management - Screens for data export/import and generating a positioner configuration report. See
Section 11.1 “Data Management: Export/Import Data”. and Section 14 “Report”, respectively.

* Additional Function - For only cloning positioner.

5.6 Topology Right-Click Menu

Use the topology view right-click menu to access functions some of which are ValVue 3 related
and some SVI3 DTM related. Figure 29 shows which items are related to positioner DTM
operations and which to ValVue 3 (Black boxes are SVI3 DTM operations and red are ValVue 3).
Descriptions for all of these can be found in the ValVue 3 help and the help print manual.

Note: The items available from ValVue 3 may not be available if you use PACTware or other frame
application and run a Masoneilan specific positioner DTM inside of it.

D ValVue - SVI3H768 - Online Parameter
Network  Device VMiew  Settings Teols Window Help

Mo R SR Q.- F - B N=E
Metvork View > R x 5VI3H768 - Online Paramet|
(), search
Device Tag J. Svi3
4
El@ Devices Network
= (= DESKTOP-ADOEQSS
SR )
=, HART Ct ication | Rt ‘
L 1= SWIZHTES =+ 5V13 Dashboard

= Connect

S
&= Disconnect

92 Upload Parameters from Device
ﬂ Download Parameters to Device

#  Offline Parameter

Online Parameter

Configuration

Diagnosis
@ FRun Sequencer

Criticality Level 3
F  Additional Functions 3

Delete Device

Assign Device

=} Rename
& Assign Device to Area
% Export Device Data
Q Load Configuration to Device
5 Associateto a Valve

B8 View Diagnestic And Report

W Properties

Figure 29 - Topology Right-Click Menu
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5.6.1 PACTware Topology Menu

The PACTware menu is discussed here as an example of features that are available if you operate the
SVI3 DTM inside of Masoneilan’s ValVue 3, but are absent if you use another vendor’s overall DTM.
Figure 30 shows the topology pane right-click menu for ValVue 3 and PACTware side-by-side.

PACTware ValVue

PACTware @ ValVue - SVI3H768 - Online Parameter

File Edit View Project Device Extras Window Help Metwork Device Mjew  Settings Tools Window Help

DEHES & Ble Sk 08332 HE e - e Q.- F - BTk

Network View » & X | SVI3H768 - Online Parametq

Device tag O & 55 Channel L{ Search
B HosT P Device Tag (g svi3
=L, comit + =8 Devices Network !

% Connect
St Disconnect
@ Load from device
MR Storeto device
Parameter 3
Measured value
Simulation
Diagnosis 3
Print
Additional functions  » Compare offline
1 Add device Compare online
Exchange device Set value
ﬁ Delete device DTM Address
Properties SVI3 DTM Licensing
Audit Trail
Switch
Request Options Upgrade
Install Options

& B DESKTOP-ADOEQS)
=, HART Ce

- [=l= |

b 1 ™ SVISHTES

=I-%&ll SVI3 Dashboard
G Connect

o
&= Disconnect

@t Upload Parameters from Device
¥ Download Parameters to Device

B Offline Parameter

Online Parameter

Configuration

Diagnosis
& FRun Sequencer

Criticality Level »
F  Additional Functions »

Delete Device
Assign Device

«% Rename

% Assign Deviceto Area

# Export Device Data
M3 Load Configuration to Device

B Associate to a Valve

B8  View Diagnostic And Report

W Properties

Figure 30 - Topology Pane Comparison

Features offered by ValVue 3 include:
« Criticality Level
« Run Sequencer

« Associate to Valve - without this you cannot link a positioner and a valve together for analysis.

« Assign Device to Area - without this you cannot assign a device to an area or view.

« Export Device Data- export device data for later use.

« View Diagnostic and Report - Opens the Signature History dialog to select a test result or results to
view. Test results can also be imported or exported to an Unified Signature format (.usf).

Copyright 2024 Baker Hughes Company. All rights reserved.

SVI3 DTM Software Online Help Manual | 35



5.7 Standalone Trend

Use the standalone Trend (Figure 31) to observe the valve real time performance. The process trend
graph is useful for troubleshooting a control valve and for tuning the PID positioning parameters. The
process trend graph can be detached as a separate window for viewing while performing calibration and
diagnostic tasks.

See Section 9.6 “Diagnostics: Offline Diagnostics” for a further description of functionalities.

To open the trend:
« Click the Trend icon =I

In manual or setup mode, user can enter setpoint to change the valve position.

N

== Position == Signal Setpoint w= Supply Pressure
== Manual Setpoint == Actuator Pressurel w Fias

100 7 r 100

80 - Setpoint 80

05| Enter a Setpoint (%) L &0
) L E
40
20
e .
04
\* o
=20 -~ =0
T x T o7 T x: T ¥ T X T ¥ T L T T T ¥ T L T x T v T N T L T 3 1
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Time (Sec)

Figure 31 - Standalone Trend

All graphs have some common functionality, including:

« Click-and-hold on any axis’ legend to drag along the axis.

« Press the CTRL button and mouse drag to zoom/unzoom on the graph.

« Axis right-click menu: There is a menu available by right-clicking any axis that has three selections:
» Tracking Enabled: Enables/disables tracking.

« Update Resume Values: Store the axis scale for the Tracking Enabled.

« The next time Tracking Enabled is engaged, the tracking restores the axis to the stored scale instead
the initial scale.

« Zoom to Fit: Activates a function that sizes the graph to fit the selected display area.
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« Plot right-click menu: Click in the body of the graph and the following items appear:

Save: Save the Trend as a .tre file for later use.

Load: Opens a dialog to load a .tre file that was previously saved. This clears all data presently in
memory.

Stop: Stops data presentation the trend. This menu item then changes to Resume to resume
presentation.

Refresh: Clears the display and starts sampling new data if the display is running. If the display has

been stopped it restarts the data sampling. This also resets the zoom level to the default of showing
the whole scale.

Change Setpoint: Select this and a dialog appears to enter a new percentage (Figure 32) for
the setpoint while device is connected and in Manual mode or Setup mode. Change Setpoint is
disabled when device is running a procedure.

Setpoint

Enter a Setpoint {%&)

[ Ok ] | Cancel |

Figure 32 - Change Setpoint

« Curve addition/subtraction: each of the curves available on the plot is listed with a checkbox to toggle
their appearance on or off.

« Displays ongoing traces for % and psi versus Time. Traces shown include:

Position with blue

Signal Setpoint with red

Manual Setpoint with black

Actuator Pressure1 with light green

Actuator Pressure2 with light Orange (double acting only)
Supply Pressure with light Dark Green

Bias with purple

5.8 Pencil/lExclamation Point

Throughout the use of the Masoneilan DTMs and ValVue 3, there are two common indications that appear:

« Pencil ( f ): This indicates that a field has been changed and there needs to be a save or a save and
download to the device.

« Exclamation Point (!): This indicates that a field requires information or that the entry is not
allowed.
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6. SVI3 Dashboard
6.1 SVI3 Dashboard Screen

This screen displays information on positioner operations. To open this screen:

« Double-click SVI3 Dashboard.

Masoneilan

oo 0) VSR
SVI3 Devics TypelRev 658a102 0000073
@
Fimware 121/51059 DTM Version 3202 BuildiD: 050324 @ Baker Hughes business
= | 2F| ¢4 B(2)[Corert Vode: _Selup | Targt Mode: Normal Manual Setup | English + & i)
o
©)
Temperature ‘Signal Actuator Pressurel Supply Pressure
Lo T T T
] 0 14 0 ’ N 750 2 750 ’
EE & s 100 " & s 1000 ° & s 1000
: s B { . f . { .
15 ) 12507 ) 12507 ) 1250
2] s . o0, 3 / 150 s -
= p 17.01 mA 3389 kPa N/AkPa 3404 kPa
22.8 degC
Poston
0) Setpoint (%) -50.00% = =
Presaure 0.00% (Position:111.35%)
g DataFor Cloning Signal Setpoint (%) 232%
Step: Losd Dt to Clone Device
@ ser Status
© lLoop rixed current
Additional Status Available Reset Configuration Changed Flag
Configuration Changed s
Wie Protet Ensled Cickto fes)
® J—— [ - |
Connected Planning Engincer

Figure 33 - SVI3 Dashboard Screen

Note: This discussion is restricted to the SVI3 Advanced DTM operations only.
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Buttons and Fields

@ . Tag

« Device Type/Rev
Information in « Firmware: Firmware revision
DTM Header « Device ID

« Serial Number

« DTM Version

This data appears at the same location on all screens but can only be changed
on the Positioner Identification screen (Section 8.2 “Advanced Setup: Positioner
Identification”).
 Actual Mode

@ « Target Mode

Mode area These items appear at the same location on all screens and is used to view and
change mode. See Section 5.3 “Actual Mode and Target Mode”.

« Temperature - Displays the current temperature the positioner has read as a
3 thermometer and text.

Signals area « Signal - Displays the input analog signal strength expressed in mA of
the configured signal range as an analog meter. The range is set on the
Configuration screen (Section 8 “Advanced Setup”).

« Actuator Pressure 1 - Displays the pressure read from the sensor as an analog
meter. The SVI3 continuously monitors the pressure. It is displayed according to
the configured units (psi, bar or kPa).

« Actuator Pressure 2 - Displays the pressure read from the sensor as an analog
meter. The value is displayed as N/A if device is single acting. The SVI3
continuously monitors the pressure. It is displayed according to the configured
units (psi, bar or kPa).

« Differential Pressure - Displays differential pressure of Actuator Pressure1 and
Actuator Pressure?2. It is for double acting only and is displayed according to the
configured units (psi, bar or kPa).

« Supply Pressure - Displays the supply pressure read from the sensor as a an
analog meter. The SVI3 continuously monitors the pressure. It is displayed
according to the configured units (psi, bar, or kPa).
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@

Position area

®

Status area

G

Positioner
Control Mode
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o The Position indicator shows the valve position graphically. The indicator
consists of four parts:

o Setpoint (%) - User can manually change valve position through Setpoint under
Manual mode or SETUP mode. In Manual or SETUP mode, the manual setpoint
can be changed by dragging the upper arrow on the position indicator or clicking
Set button next to the setpoint field. While dragging, the number in the center
bar shows the selected manual setpoint and the setpoint value displays in the
setpoint field.

¢ Valve Position indicator - Contains a center green bar showing the actual valve
position in % of valve opening. The numerical valve position appears in the
center. 0% is always closed and 100% is open.

o Because the travel of a valve may exceed its nominal travel, positions
greater than 100% are possible (see Section 8.12 “Advanced Setup:
Control: Calibration”).

o The range is set on the Section 8.5 “Advanced Setup: I/0 Configuration:
Input Signal”.

o When SVI3 positioner enters SmartRecovery Control mode, the center
green bar will show valve actual pressure and valve position in %.

 Signal (%) - Contains an indicator showing the value of the input signal. In
Normal mode this is the position setpoint.

The Status area consists of:

o Status - Displays health indicators. When there is a fault code from the SVI3,
Additional Status Available appears. The fault codes also appear on the Status
screen (Section 9.13 “Diagnostics: Status: Faults”.) The status block also
contains other status codes returned by HART. These include Configuration
Changed, Device malfunction, and Variable out of lim-its. NE 107 status is
displayed on Status Page and an Icon indicator on Status of Navigation. Refer
Figure 33.

o Tr=t - Sends the squawk command.

Use the squawk command (HART Command 72-Squawk ON) to assist
technicians to find specific devices in an installation. With a HART7 unit, you can
send a squawk where Squawk appears on the LCD display.

. &I - Clears the Configuration Changed Flag, which clears the Status.

. Write rotected Dicatied (Chck to Refresh) - Click Check Write Protected button to read
device write protect jumper status.

Jumper Off: Write Protect Disabled (Click to Refresh)

Jumper On: Write Protect Enabled (Click to Refresh)

This area displays the actual control mode that the positioner is working on.

o smxhurmtn s - VWhen the positioner is ready for Position Control mode, and
“Automatic exit from SMartRecovery mode” is not set, a button “Switch to Position
Control” appears in this area. User can manually switch the positioner to position
control mode by the button.
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Setup Wizard

7.1 Setup Wizard

Running the Setup Wizard automatically determines the preferred stop limits and tuning parameters
based on the valve/actuator combination. Setup Wizard is the preferred and easiest method to calibrate
the SVI3 to the valve with the single click of button. Once the wizard is complete, if necessary, you can
use Section 8 “Advanced Setup” to customize or make further advance control settings. The Setup Wiz-
ard can dramatically reduce commissioning time in the field.

To run the Setup Wizard you must first be in Setup mode. See Section 5.3 “Actual Mode and Target
Mode” for information on changing modes.

To see an explanation of the Trend graph and Results & Log right-click menus, see Buttons and Fields in
Section 9.4 “Diagnostics: Online Diagnostics: Valve Health” and “Results and Log Right-Click Menu” in

Section 9.7 “Diagnostics: Offline Diagnostics: Standard Signature” respectively.

Tog NEW Device 10 1000018
: SWI3 Devace TrpeFlev 6502 Sarial Mubsar
Furmar . 121751088 DTM versson

B CometMod Setup  Tapet Mode - @

3202 RCY BuidiD: 031324

Setup Wizard
V1 S St Wesard you can tapicly et up the pomSoner and e valve for smple acplcatins. For aopications whne addtonal Catomizaton | regane, oroceed
it Addvanced Confguraton after B expouton of the Setug Wizard.

Air To Open Air To Close

ik ere o caroel

S 1- ATOVATC - DONE
Sep 2 Fird Siops - DONE
Siep I Ao Tune - prcessng.

Masoneilan

@ Baker Hughes busiress

seew) | w000l

sl | 871 Pips) | 9.205 Papa) | WA

= Marval Setpont = Sigral Setpent Actuater Preasurel

0 M0 M0 e
Time (Sec)

Figure 34 - Setup Wizard

To configure the items on this tab manually see Section 8 “Advanced Setup”.
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7.1.1 Run the Setup Wizard

AWAR N I N G This procedure moves the valve.

1. Place the system in Setup mode.

2. Select the Air Action:
« Air to Close

« Air to Open.

A warning appears above and the procedure runs. During the procedure the Trend graph shows the valve
function. If successful Figure 35 appears.

Setup Wizard

\With the Setup Wizard you can rapidly set up the positioner and the valve for simple applications. For applications where additional customization is required, proceed
with Advanced Configuration after the execution of the Setup Wizard.

Air To Open Air To Close
— Air To Open 1 l Air Ta Close:
— This selection will set the positioner as Air to Open, calibrate and == This selection will set the positioner as Airto Close, calibrate and|
T T tune it When the wizard is completed, the valve will be closed :_“-::;_ tune it. When the wizard is completed, the valve will be open
when the signal to the positioner is 4 mA (0%), and open when ———| when the signal to the positioner is 4 mA (0%), and closed when
the signal to the positioner is 20 mA (100%). =l the signal to the positioner is 20 mA (100%).
—_— ——t

Trend Resultand Log

[RUTG TUNE proceadrs (s starong.
Supply Pressure: 40,99 (psi)
Step Test \Aggressiveness: 0

P: 695 (%)
I: 160 (1/105)

B
&

D: 15 (ms)

et Padj: -191

Beta: -2

Position Compensation Coeffident: 3
Dead Zone: 0.00 (%)

Reference Temperature(degC): 23

£
\\

Position (%)
.
E: =
s

.
=
e

ISmartRecovery:
P: 556 (%)
I: 106 (1/10s)
D: 0 {ms)
& = 5 . i Padj: -153
-1 0 1 2 3 4 5 6 7 Beta: -2
Time (5} Position Compensation Coeffident: 3
Dead Zone: 0.15 {%5)
Reference Temperature(degC): 23
Press Cirl and drag the mouse to zeom in or out. Pressure Range: (7.90psi , 43.81ps))
Press Shift and drag the mouse to move curves

&

Run Auto Tune successfully.

Clear

Figure 35 - Setup Wizard Successful

Here you can see the Auto Tune result graphically and all the procedure results that run by Setup Wizard
in the Result and Log area.

3. If the procedure is not successful, please check the valve, actuator setup including all accessories

and try again. If it fails again, then we should refer Section 8.13 “Advanced Setup: Control: Tuning” to
check and how to do manual tune or select a tuning slot.
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8. Advanced Setup

8.1 Configuration

Use this screen to reset all offline configuration data to its default value including, Air Action, Travel, and
PID parameters.

Configuration

| Reset Basic Config and Cal To Defaults {only offiine data).

The reset Basic Configuration and Calibration to Defaults function sets parameters as follows:

1. Air Action = ATO

2. Inputrange = 4-20 mA

3. Characterization = Linear

4, Allow diagnastic/tune to override imits is enabled
5. Tight Shutoff is set to 0.0% and enabled

6. Language = English

7. Pressure units = psi

8. Open stop adjustment is set to 100%

9. No Deviation Alerts

10. Bump less transfer is disabled

11. Position Error Band = +/- 5.0% and tme = 10s, all imits are disabled
12. Near Closed Value = 1.0

13. Buttons Unlocked

14. All PID tuning parameters are set to defaults:

Actuator Size = Custom Tuning. P(%5)=100. 1{1/10s)=160. D{ms)=20. Padj=30. Dead Zone(%)=0. Beta=-2. Postion Compensation Coefficient=13. Reference
Temperature{degC)=20.Boost Scale Factor =1. Offset Scale Factor =1.

SmartRecovery: Actuator Size = Custom Tuning. P(%)=100. I{1/10s)=80. D{ms)=0. Padj=30. Dead Zone(%)=0.1. Beta=-2. Position Compensation Coefficient=12. Reference
Temperature{degC)=20.Position Rate Limit=0.

SmartRecovery Enable=Disable. Position Sensor Trigger=Disable. Position Deviation Trigger=Disable. Position Deviation Amp=10, Pesition Deviation. Time=10. SmartRecovery Exit
Option=Disable,

Note: From the FDT Host, click on "Download" to send configuration and calibration parameters to the SVI3

Figure 36 - Configuration

8.1.1 Reset Data

To reset data:

1. Ensure you are in Setup mode.

2 . C“Ck Reset Basic Config and Cal To Defaults (only offiine data). and Figure 37 appears_

SV T AP/SYI3 DTM x

The parameters will be reset to defaults,
Place the device in Setup mode before you write the
parameters to the device.

Figure 37 - Reset Basic Config and Cal to Defaults Message

3. Click OK.
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4. The user must download the DTM config to the SVI3 device by clicking Download button.

8.2

Advanced Setup: Positioner Identification

Use this screen to configure Tag, Description, Message information, display Model Code, Hart Revision,
Diagnostic level and Mould information. You can configure the parameters on this screen in Normal,

Manual and Setup mode.

NEW - Online Parameter X

Tag
¢ SVI3 Device Type/Rev
Firmware

O @M G B 2| (4 B| CorentMode: Setup | Terget Mode: Mormal Manual Setup | English + @ i)

SVI3TAG
B5AA 02
121

Device ID
Serial Number
DTM Version

0000057
0000057

Masoneilan

3.20.0 BuildID: 022321 a Baker Hughes business

&l 5VI3 Dashboard
4 Setup Wizard
=@ Advanced Setup
- # Positioner Identification
7 Position Limits
-7 Mlert Configuration
-7 V0 Configuration
- Control
~- 4@ Diagnostics
24 Online Diagnostics
&) Raw Measurement
&) continuous Data
] valve Health
=-3a Offline Diagnostics
@@ Standard Signature
@ Extended Signature
@) Step Test
@ Ramp Test
@ PFC Test
View Diagnostics
£ Report
-Mp Manual Position Setpoint
S Status
58 Device Variables
gl System Settings
1 # Preference Settings

1.4 Security Settings
=gl Data Management
i Export/import Data
=-4@ Additional Function
&{F] Device Cloning
@@ Step: Saving Data For Cloning
@ Step2: Load Data to Clone Device

Positioner Identification

Device Tag

Long Tag

Message

Poling Address

Model Code

Diagnostics Level

Positioner (Mzin Modie)
Preumatics Module
Option Module

LCD Module

SVIITAG

o & O :

SVI3

Descriptor

[sv3LoeTaG

[ hits 15 sv13 HarT 7 DEVICE

SV13-11123120

Advanced Diagnostics

Serial Number

badc123

Firmware Ver

Date 15 JUN 2007

HART Rev

Hardware Ver

1
1

2

Figure 38 - Advanced Setup: Positioner Identification

Buttons and Fields

Device Tag

Enter up to eight characters long and is used to identify the positioner in the system

and appears throughout the program. This can be taken from a plant drawing or control
diagram. Use by HART to identify the device.

Long Tag

appears throughout the program.

Descriptor
Message

Date
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Enter up to 32 characters long and is used to identify the positioner in the system and

Enter up to 16 characters for a description for the positioner.
Enter up to 32 characters for a message associated with the positioner.

Enter a date for when the unit went into service.
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Note: The following fields are all read-only from the device.

Polling Address Polling address used by the host to identify a field device; usually 0.
Model Code Display the model ID of the positioner.
HART Rev Displays the HART revision for the device.

Diagnostic Level Displays the diagnostic level of the positioner: For SVI3, three diagnostic levels: Stadard,
Advanced and Online Valve Diagnostics.

All Module When connected to the positioner, presents the information for all detected modules
(boards):

o Positioner (Main Module): Must be present in all units.
e Pneumatics Module: Must be present in all units.
¢ Options Module: Optional module that can be installed at time of purchase or upgraded later.

o LCD Module: LCD module that can be installed at time of purchase or upgraded later.

The following data appears in the fields below for each:
o Serial Number
e Firmware Ver

o Hardware Ver

8.2.1 Edit Positioner Identification
To configure these items:

1. Enter data as required into the text fields and pulldown lists.

2. Click Iél to download the changes to the positioner.
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8.3 Advanced Setup: Position Limits

Use the Position Limits tab (Figure 39) parameters to limit the valve movement.

CAUTION

Position limit parameters is not for alerting the valve performance to be non-linear. Use them with caution
and only when the process requires special performance.

Position Limits e X ©
Position Limits
& Position Allow Diagnostic/Tune to
Override Limits Enable V

Pasition Upper Limit

Set Paint

Lower Limit
Position Lower Limit
7 |Disable v

Pasition LA

Position Lower Limit

~ Position Uipper Limit Disable o

Figure 39 - Advanced Setup: Position Limits

Buttons and Fields

Positioner Limits

Allow Diag/ Use this pulldown to enable/disable autotuning and offline Diagnostic Tests to

Tune to override position limits. The override only extends to these two situations for

Override Limits  tuning and diagnostics purposes; once the operations are complete position
limits are obeyed.

Position Activates a software limit stop. No valve position lower than this occurs when
Lower Limit enabled. This is software only. During electrical/air failure, the valve moves
to failsafe position. This stop is ignored during manual full open or close
operations.
Position Activates a software limit stop. No valve position higher than this occurs when
Upper Limit enabled. This is software only. During electrical/air failure, the valve moves
to failsafe position. This stop is ignored during manual full open or close
operations.
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8.4 Advanced Setup: Alert Configuration

Use the Alert Configuration screen (Figure 40) to set the Position Error Limits, set Fault Masks and set

Valve Health Limits.

Alert Configuration (€) ‘

& ©

Position Error Limits  Fault Masks = Valve Health Limits

Position Fault Limits

-
'

Time

A
oSk " blmeen Position Error Band - o,
Deviation Time P
Alert On
_ Deviation Time Disable e
e | ' /:.AT_______I": _________ Time
Error Band S 7/ S \
4 > Y,
N = ST ZITTRANTTTTT Near Closed
Set Point i Alertoff
Deviation Time
Near Closed Value 2.00

Figure 40 - Advanced Setup: Alert Configuration

8.4.1 Position Error Limits

Use the Position Error Limits screen to configure the values for position deviation alerts

and near closed values.

Buttons and Fields

Positioner Fault Limits

Position Error Use this to configure how position errors are handled. A position error occurs

Band when the valve position differs from the requested position (from the input
signal in Normal mode or the manual setpoint in Manual mode) by more than
the Posi-tion Error Band for more than the Time. When this occurs, a status
Position Error is set which is reported during the next HART message. Only
that a flag is set is reported. Ranges: .5 to 200% and 1 to 328 seconds.

Deviation Use this pulldown to enable/disable the use of Time’s value. Activates a time
Time field below.

Time Enter a time after which if the Position Error Band is exceeded a flag is set.
Near Closed

Near Closed Use the text field to enter a value that determines the value of position be-
Value low which the valve is considered near closed by the continuous diagnostic

calcula-tions. This value is defined as a percentage of the total partial stroke
and must be between 0% and 20%. If you set a Near Closed value outside the

range, a red exclamation point (!) appears.
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8.4.2 Fault Masks

Use the Fault Masks screen (Figure 41) to mask specific faults from being annunciated via HART cmd 48.
The screen is divided into a series of tabs that provide status, alarm, and fault information in a graphical
form for all aspects of the system. Fault Mask is synchronized with Mask Faults (see Section 8.4.3 “Valve
Health Limits”). For troubleshooting support, refer the fault matrix in IOM Manual. See Section 1.4.1
“Related Documentation for the SVI3 DTM” for further details.

Each alarm condition is color coded according to the criticality of the alarm:

. Low

O Medium (error conditions that can occur in normal operation,
not faults, that may presently exist or have historically existed)

@ High (indicates a fault)

) Indicates no faults

The window has selectable tabs that display the associated parameters for each tab.
Mouse hover over a fault for a fault definition.

Alert Configuration (€] ‘ =& | © ‘

Position Error Limits  FaultMasks  Valve Health Limits

General |lnstrumenbatiun Actuator ‘ Crltica\] Pneumatics] E\earomcs]

Ignore in CMD#48 Ignore in CMD#48 Ignore in CMD#48

Q Reset 0 O Main Module TempComp invalid (*) 0 O Setpoint Cycling Rate O
O Low Power “ O Friction Low-Low O O Setpoint Cycling Amplitude O
O Pneumatics Module Reset O Friction Low O O Tight Shutoff Rate O
O Keypad Fault m O Friction High 0 O Obstruction Position O
@ Marginal Power = @ Friction High-High O @ Total Strokes Exceeded O
Q SmartRecovery Position Sensing Failure (*) O RMS Error High O O Total Cycles Exceeded O
O Bias Out Of Range O O RMS Error High-High

@ 1 Mocul - m]

Position Deviation exceeds acceptable value configured
O FactoryV Dy userWhen active, fault is considered a device failure  feq
and will drive analog output to the configured NAMUR-

O Options | NE43 state, when AO Fail Option is enabled. Lide
O Smarﬂleco\gposiﬁnn Error (*) O Position Cycling Rate
O SmartRecovery Active O Position Cycling Amplitude m

(*) When active, faultis considered a device failure and will drive analog output to the configured NAMUR-NE43 state, when AO Fail Option is enabled.

Figure 41 - Advanced Setup: Fault Masks

Fault matrix of SVI3 SmartRecovery version has four new faults added: SmartRecovery Position Sens-
ing Failure, SmartRecovery Position Error, SmartRecovery Active and SmartRecovery Raw Position out
of range (this fault is Al_PV out of range in SVI3 REV01). On DTM Fault Masks page, if the check box
“Ignore in CMD #48” is grayed out, that means the fault cannot be masked by CMD # 48.

Analog output of SVI3 SmartRecovery version supports to output Fail Low or Fail High signal when a
configurable positioner fault occurs. User can configure Fail option on AO Output page. The configurable
faults are marked with (*) on DTM Fault Masks page and Status page for user reference.
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Buttons and Fields

Ignore in CMD Click an individual checkbox to remove that fault’s status from any Command
#48 48 status updates. You must click %, | to complete configuration.

A warning dialog appears (Figure 42) asking to confirm the masking/
unmasking of the faults (s).

sl

Do you really want to Mask/Unrmask the faults from ChD#4a7?

Figure 42 - Mask/Unmask Faults in CMD #48

8.4.3 Valve Health Limits

The Valve Health Limits tab provides users with an interface to enable, configure the limits, and mask
(hide) the alerts for the Online Valve Diagnostics KPIs (key performance indicators).

The Valve Health Limits tab is visible only when the diagnostic level of the positioner is Online Valve
Diagnostics. For Standard Diagnostics and Advanced Diagnostics editions of the positioner, only Position
Error Limits and Fault Masks two tabs are presented to the user. An OVD alert may not be triggered
immediately even if KPI reading exceeds its limit setting. There will be some delay in alerting.

Alert Configuration (€] ‘ = ‘ (>
Position Error Limits  Fault Masks  Valve Health Limits
Valve Health Limit Settings
Limit Enabled Mask Faults Limit Value

Friction Low-Low | | o
Friction Low O O %
Friction High O ] %
Friction High-High [} O %
RMS Error High . O 1.00 %
RMS Error High-High O O %
Offset Error O O %o
Stick Slip Amplitude (] (] 4,90 %o

Position Cyding Rate O (] 100 cydes/hr
Position Cyding Amplitude O (] Yo

Setpoint Cyding Rate O (] cydes/hr
Setpoint Cyding Amplitude O (] 4,90 LTS

Tight Shutoff Rate [} | cydes/hr
Obstruction Position O (| £

Total Strokes Exceeded 0 O *1000
Total Cycles Exceeded O (] x1000

Figure 43 - Advanced Setup: Configuration: Valve Health Limits
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Buttons and Fields

Limit Enabled

Mask Faults

Friction Low-Low
Friction Low
Friction High
Friction
High-High

RMS Error High
RMS Error
High-High

Offset Error

Stick Slip
Amplitude

Position Cycling
Rate

Position Cycling
Amplitude
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Activates the Limit Value field to right to entry a value.

Faults Enables/disables the reporting of the selected fault by HART
command48. This only masks the fault - the fault can still exist. This useful if a
particular fault is not important on your system.

The program calculates friction as an estimate of friction plus deadband.
Friction and friction limits are represented in percentage values of spring
range. Spring range is the difference between spring initial (force it takes to
get valve moving) and spring final (force it takes to get valve in fully open
position), Units are in percentage values.

These 4 options are related to the “Friction” field in Valve Health page,
different settings in these 4 options will made the “Friction” field change to
different colors. When you check the check boxes and input limit values “LL, L,
H,HH(LL<=L<=H<=HH)” for these four options respectively, assume the actual
Friction read from firmware is F. It will have the following relations:

Red: F<LL
Orange: LL<F<L
Green: L<F<H
Orange: H<F<HH
Red: F>HH

Walve Health

Friction & Spring Range
Friction

Valve Health
Friction & Spring Range

Friction

Error is the root mean square (RMS) error, which is the amount of deviation
between the setpoint and the valve position. Units are in percentage values.
Alarm indicator color will have the following relations with RMS Error and input
limit values (H, HH):

Orange: RMS Error>H
Red: RMS Error>HH

The one-sided error of position from setpoint. If the offset is outside of plus or
minus the offset limit, an alarm is set. Units are in percentage values.

Walve Health
Friction & Spring Range

Friction

Because of high static friction, a valve can stick in position when called to
move and then break free when enough force has been applied. This is
called stick-slip. The program computes an index that indicates if stick-slip
is occurring. This index is larger when stick- slip is more pronounced. If this
index is greater than the error limit, then an alarm indicator is set.

The cycle rate is the number of times the position changes direction per
hour. When the cycle rate exceeds the limit, an alarm indicator is set.

The cycle amplitude is the average peak-to-peak value of the position
changes in direction. When the amplitude exceeds the limit, an alarm
indicator is set.
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Setpoint Cycling
Rate

Setpoint Cycling
Amplitude

Tight Shutoff
Rate

Obstruction
Position

Total Strokes
Exceeded

Total Cycles
Exceeded
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The setpoint cycle rate is the number of times the setpoint changes direction
per hour. When the cycle rate exceeds the limit, an alarm indicator is set.

The setpoint cycle amplitude is the average peak-to-peak value of the set-
point changes in direction. When the amplitude exceeds the limit, an alarm
indicator is set.

If a valve is controlled near the seat and tight shutoff option is On, it is possible
for the valve to go below the tight shutoff limit and close, followed by the
control system opening the valve. This can occur repeatedly. This is called
tight shutoff cycling. If the number of times in a test that the valve cycles at the
seat in this way exceeds the error limit, an alarm indicator is set.

An obstruction is detected, when the valve pressure /position relationship is far
different than expected. For example, if the actuator pressure is 1 PSI for 3-15
PSI actuator, we expect that the valve is closed. But if the valve is 35% open,
that is an indication that the valve has hit an obstruction (most likely a break)
and cannot close.

An accumulated value of 100% travel = 1 stroke, where the travel does not
need to occur in one movement.

A count of the number of direction changes in the position of the valve in
one minute. If the number of cycles exceeds the cycle limit, an alarm indicator
is set.
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8.5 Advanced Setup: I/O Configuration: Input Signal

Use this tab to:
« Set the input signal range.
« Calibrate the loop current zero or the loop current gain to match what is physically measured.
« Configure Split Range where a single control output is sent to two or more control valves.
Each control valve positioner is calibrated to respond to a separate portion of the control signal.

Note: See Split Range in the Masoneilan SVI3 Digital Positioner Advanced Performance Installation
and Maintenance Manual for instructions.

I/0 Configuration e X ©

Input Signal  Pressure Sensors  Position Sensor  AO Output  Digital Switches  LCD

Input Set 5P (Input Signal Range)
Slgnal Point
The Low and High Signal define at what input values the valve wil
20 mA Sanent 100% be fully open or fully dosed.
Upper

Low Input Signal (mA)
High Input Signal (mA)

Lower
4 mA SEeeg 0%
gy Calibrate Signal
‘ J
4 F 10 14 4 b This allows the user to recalibrate the signal sensor, if the
measured input value does not match the reference signal. Trim
=5 19 T loop current (mA) by selecting the related signal type (Loop
B "’ 7] Current Zero/Gain), and then dicking Proceed button,
.0 24
- -
19.81 mé Set 4,00 Brocced
Current Signal As

Loop Current Zera

Figure 44 - Advanced Setup: I/0 Configuration: Input Signal
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Buttons and Fields

SP (Input Signal Range)

Input Signal to Shows the relationship between the valve position input signal and valve
Setpoint graphic  sepoint (static only).

Low Input Signal  Enter the input signal low range value for valve closed (Air To Open) or valve
open (Air To Close). Range: 3.8 to 14 mA. The span between lower and upper
range must be 5 mA.

High Input Signal  Enter the input signal high range value for valve open (Air To Open) or valve
closed (Air To Close). Range: 8 to 20.2 mA. The span between lower and
upper range must be 5 mA.

Calibrate Signal

Set field Input the value physically measured.
As pulldown Use the pulldown to select either Loop Current Zero or Loop Current Gain.

Proceed button Click this button to calibrate the signal.

Current Signal Displays the value of the signal in mA.
graphic

8.5.1 Set Loop Current Zero or Loop Current Gain
1. Ensure the SVI3 is in Setup mode.
2. Input the value physically measured.

3. Use the pulldown to select either Loop Current Zero or Loop Current Gain.
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8.6 Advanced Setup: I/0 Configuration: Pressure Sensors

Use this tab to set pressure units, monitor all pressures, and recalibrate pressure sensors at zero psi.

The pressure sensor is calibrated at the factory and does not usually require recalibration, but if needed,
this dialog provides a convenient method. The currently measured value of pressure or signal is displayed
and can be compared to reference pressures to see if recalibration is necessary.

Note: For single-acting, Actuator Pressure 2 displays N/A.

1/0 Configuration & A 0

Input Signal  Pressure Sensors  Position Sensor  AQ Qutput  Digital Switches  LCD

All Pressure Recalibrate Pressure Sensors

Pressure Units psi o

This operation will change the zero calibration of all available pressure

Actuator Pressure 1 25.09 {psi) sensors, Before calibrating, the air must be turned off, and all pressure must

be vented. Click Proceed to perform calibration when you are ready.
et pressre 2 Gs)

Supply Pressure T (psi)

ST S—

Figure 45 - Advanced Setup: I/0O Configuration: Pressure Sensors
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Buttons and Fields

Calibrate Pressures

Pressure Units A pulldown list for selecting the pressure units for use: psi, bar or kPa.

Actuator Displays the measured pressure value of the output of the positioner to the actuator.
Pressure 1

Actuator Displays the value detected. The value should always be N/A.

Pressure 2

Supply Pressure  Displays the measured pressure value of the input supply pressure.
Pilot Pressure Displays the measured pressure value of the output of the I/P.

Proceed button Click this button change zero calibration of all available pressure sensors.

8.6.1 Set Sensors Zero Calibration

Note: Prior to performing pressure calibration all air must be turned off and all pressures vented.
This procedure references a measuring instrument capable of reading +/- 0.01 psig.

1. Ensure the air supply is turned off.
2. Vent the valve/positioner..
3. Ensure the SVI3 is in Setup mode.

5. Pressure calibration will be performed.
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8.7 Advanced Setup: I/O Configuration: Position Sensor

Use this tab to configure the position sensor as either build-in or remote position.

For Remote Position Sensor or Analog PV Remote Sensor, it is a remotely mounted position-sensing
device, that can be connected electrically to a digital valve positioner or other suitable field device. It is
used as position feedback in applications where direct mounting of a positioner to a valve actuator is not
practical due, typically but not limited to, extreme vibration, heat or radiation.

Note: Ensure the remote position sensor unit is installed as per manufacturer instructions.
For Masoneilan’s RPS see Masoneilan™ Remote Position Sensor Quick Start Guide, which is
downloadable at https://valves.bakerhughes.com/resource-center.

1/0 Configuration g 4‘ 3‘

Input Signal Pressure Sensors  Position 5ensor  AQ Qutput  Digital Switches  LCD

Position Sensor j Remote Position Sensor

Remote Positioner can be up to 300' (930m) away

Remote Position Sensor
RPS

-61°F to +257°F
(-55"C to +125°C)

Figure 46 - Advanced Setup: I/O Configuration: Position Sensor

Note: The Remote Position Sensor is allowed only if the Options module is physically present.

Note: When SVI3 SmartRecovery function is enabled, a wrong configuration for Position Sensor
will cause the SVI3 to enter SmartRecovery mode. The steps below can make the SVI3 out of
SmartRecovery mode:

Correct Position Sensor Configuration->Go to DTM Status page to clear faults->The SVI3 can exit
from SmartRecovery mode
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Buttons and Fields

Position Sensor A pulldown list for selecting the position sensor type: Internal Position Sensor,
Remote Position or PV Analog Position Sensor.

8.7.1 Set Position Sensor
1. Ensure the SVI3 is in Setup mode.

2. Use the position sensor pulldown to select: Internal Position Sensor, Remote
Position or PV Analog Position Sensor.

A warning dialog appears (Figure 47).

SYIII AP/SY¥I3 DTM [X]

Changing the position sensor places the device into failsafe mode.
! Run the find stops procedure to place the device back inko normal
= mode.,

Figure 47 - Warning Dialog

3. Click Iél to download to the device.
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8.8 Advanced Setup: I/O Configuration: AO Output

Use this tab to:

« Change the configuration for the re-transmitter option for closed at 4 mA/open at 20 mA to closed at
20mA/open at 4 mA.

« Set a fixed analog output for the position retransmitter for a loop wire check. This is part of the
optional Option Module and is grayed out if not present.

» Configure retransmitter Fail Option per NAMUR NE-43 standard.

I/0 Configuration (€] ‘ h A

©

Input Signal  Presswre Sensors  Position Sensor A0 Output  Digital Switches  LCD

Re-transmitter Range

Analog
Output This procedure changes the relatonship between the vakve positon ransmitter
Valve output and the valve opening,
Ly Default settings are such that the position transmitter provides 4 mA for dosed
Position position and 20 ma for an open postion.
21 mA Use this procedure so the transmitter provides 4 ma for open pasition and 20 ma
for dosed position.
gt 20 ma Retraremitter Range Low [ 0.000 | (%)atama
URV ot -
Retrarsmitter Range High [ 100.000 | (%) at 20 ma
LRV bl Set Analog Output
iy, 4 ma
User can s=t a fioed analog output for the position retransmitted. This is used
3.6 mA only for cheddng loop wiring.

select Fnished 1o return 1o position measurement funcion.

User can configure the fransmitter output to follow

MAMUR ME-43, 50 that when a positioner failure

accurs{as defined in fault mastrin), the output will enter Analog Cutput o.00 mA St Firieched
a range outside of the normal measuremsant

rangel(<3.6mA or >21mA)

Set | 307 As

Trim Zero Procesd
Fail Option
Fail Config Option Enable
The Device will return to position measurement automatically if you leave this page.
Fail State Fail Low(<Z.6mA)

Figure 48 - Advanced Setup: I/0O Configuration: AO Output

Notes: The AO Output configuration is allowed only if the Options module is physically present.
0% is always valve closed, and 100% is always valve open.
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Buttons and Fields

Re-transmitter Range

Retransmitter Enter a position for the valve in percent for the closed (4 mA) position.
Range Low
Retransmitter Enter a position for the valve in percent for the open (20 mA) position.
Range High
Set Analog Output
Analog Output Enter a fixed value for the position retransmitter. Click Finished button to
return position measurement.
Set button
Set Click to set the value for the loop test.

Finish button

Click to place the system back into position measurement mode.
[[g]k

Set Enter a value associated with the trim type (mA).

As Use the pulldown to select the trim type to:
 Trim Zero: This is usually 4 mA, but can be set between: 3.5 to 8 mA.
Trim Gain: This trims the mA span of the device. can be set between: 16 to 22 mA.

For example, if the measured zero point is 3.9 mA and user wishes to trim that to
4mA, you would do the following: edit 4.0 mA in the Analog Output, click Set, then
set 3.9 As Trim Zero, click Proceed.

This only works in setup mode.

Proceed button Click to set the value for the trim type selected.

8.8.1 Set Retransmitter Range

1. Ensure the SVI3 is in Setup mode.
2. Enter a value into the Retransmitter Range Low and Retransmitter Range High fields.
3. Click & | to download to the device.

8.8.2 Set Analog Output

1. Ensure the SVI3 is in Sefup mode.
2. Install a multimeter in your setup appropriately to measure current.
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3. Enter a value into the Analog Output field.

4. Click “ to observe the current.
5. Click to complete the test and return the positioner to position measurement.

8.8.3 Set Trim
1. Ensure the SVI3 is in Setup mode.
2. Install a multimeter in your setup appropriately to measure current.
3. Enter a value into the Set field.

4. Select Time Zero or Trim Gain and click to observe the current.

5. Click to complete the test and return the positioner to position measurement.

8.8.4 Fail Option

1. User can configure the transmitter output to follow NAMUR NE-43. When a configurable fault occurs,
the output will enter a range outside of the normal measurement range (< 3.6 mA or > 21 mA). Note
this feature of Fail Option is not available in SVI3 Rev1 device.

2. On DTM Fault Masks page and Status page, all configurable faults are marked with (*).

8.9 Advanced Setup: I/0 Configuration: Digital Switches

Use this tab to default operating position for the digital input and two digital output switches.

I/0 Configuration (€] ‘ é:‘ © ‘
Input Signal  Pressure Sensors  Position Sensor  AQ Output  Digital Switches  |.cp
Switch Configurations Current Switch Status
Digital Input (DI) Enable v /.—
Open
Digital Output{swW 1) Alarm Low Limit
0,000 '/
| -
Narmally O Closed @ Open o pen
Digital Output(sW2) Alarm High Limit
e :
[20.00
Closed
Normally (") Closed (@ Open

Figure 49 - Advanced Setup: I/O Configuration: Digital Switches
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Note: The contacts are OPEN when the SVI3 is unpowered and may be made to be open
or closed when the flag is asserted after boot.

8.9.1 Digital Input

Use the Digital Input to enable or disable the sensing of external switch contact.

Buttons and Fields

Digital Input (D/I)  Use the pulldown to enable/disable this switch.

8.9.1.1 Set Digital Input Switch
1. Ensure the SVI3 is in Setup mode.
2. Use the associated pulldown to enable/disable.

3. Click o, | to download to the device.

8.9.2 Digital Output

Use the Digital Output to enable or disable the sensing of internal switch contact and configure
the action of those contacts based on various SVI3 conditions.

8.9.3 Current Switch Status

After digital switch configuration is downloaded, use Current Switch Status to verify switches’
open/close status.
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Buttons and Fields

Digital Output The SVI3 supports two identical contact outputs which can be logically linked
(SW1)/Digital to status bits. The two output switches can be opened or closed in response to
Output (SW2) conditions that the SVI3 detects.

DO1 Use this pulldown to select the type of action:
Function/ - Disable - The default configuration setting of the digital output is disable which
DO2 means the switch is not controlled by the SVI3 and will not switch for any valve

travel. To activate the switch at a given valve position, configure the switch such
as Alarm Low Limit or Alarm High Limit.

« Failsafe - The switch is activated when the SVI3 is in Failsafe mode

« Reset - The switch is activated whenever a reset has occurred and the switch
remains activated until the SVI3 status is cleared

« Position Error - The switch is activated whenever a position error has occurred
and is deactivated when the position recovers to the correct position

« Tight Shutoff Active - The switch is activated whenever the device is in tight
shutoff (tight shutoff is on and the valve position is less than the tight shutoff
position).

« Alarm Low Limit - The switch is activated whenever the valve position is less than
the position setting of this switch control.

« Alarm High Limit - The switch is activated whenever the valve position is greater
than the position setting of this switch control.

« Manual or Out of Service Mode- The switch is activated whenever the SVI3 is in
Manual or Out of Service mode.

« SmartRecovery Mode - The switch is activated when the SVI3 is in
SmartRecovery Mode

Normally Closed  Set the default status of the switch as Closed or Open. If the switch default status is
or Open set as Closed, the switch turns to Open once the switch is activated.

Digital Output Use this to set the switch Alarm limit.
(SW1) Value/

Digital Output

(SW2) Value

8.9.2.1 Set Digital Output Switch
1. Ensure the SVI3 is in Setup mode.

2. Use the associated pulldown to select a condition:

« Disable . Failsafe « Reset
« Position Error « Tight Shutoff « Alarm Low Limit
« Alarm High Limit « Manual or Out of - SmartRecovery Mode

Service Mode
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CAUTION

If both Alarm Low Limit and Tight Shut Off are used, the Alarm Low Limit must be above the Tight Shut Off.

3. Use the value field below to enter a limit setting (Alarm Low Limit and Alarm High Limit only).
4. Click either the Closed or Open radio button.

5. Click E

8.10 Advanced Setup: I/O Configuration: LCD

Use this tab to set the permissions level for the local buttons and to set the LCD language.

I/0O Configuration 6 Al O

Input Signal Pressure Sensors  Position Sensor  AQ Output  Digital Switches  LCD

Local Buttons Allow Local Buttons ~

LCD Language English rt

Figure 50 - Advanced Setup: I/O Configuration: LCD
Buttons and Fields

Local Buttons A pulldown list to select security level for SVI3 pushbuttons. The SVI3 comes with an
optional local display and buttons can be used to perform basic SVI3 setup without
the need for DTM or a handheld. It may, however, be desirable after initial setup to
lock the buttons so that the SVI3 parameters cannot be inadvertently changed from
the buttons. Several level of locks are provided:

« Allow Local Buttons: All buttons on the SVI3 are enabled.

« Lock out Local Cal-Config (level 2): You can use the buttons to perform
operations in Normal mode and Manual mode, but not in Setup mode.

 Lock out Local Manual (level 1): You are precluded from Manual and Setup mode
but can perform normal operations in Normal mode.

« Lock out All Buttons (level 0): All buttons are disabled.

LCD Language A pulldown list to select what language the valve positioner display its menu in:
English or French on the DTM.
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8.10.1 Set Local Buttons Configuration
1. Ensure the SVI3 is in Setup mode.

2. Use the associated pulldown to choose the permission level.

3. Click 2%, | to download to the device.

8.10.2 Set LCD Language
1. Ensure the SVI3 is in Setup mode.

2. Use the associated pulldown to select a language.

3. CIickE.
8.11 Advanced Setup: Control: Actuator

Use this screen to select the Air to Action type and view the type of actuator: Single Acting is factory set.

Control (€] ‘ k.3 ‘ ‘

Actuator  Calibration Tuning Advanced Contrals

The positioner is direct acting only. The Actuator 1 outputis always increasing with 4-20 mA signal. The positioner is strictly

— factory calibrated for either Double-Acting or Single-Acting function,
—
—
T T Air Action Air To Open “
e T
— Actuator type Single Acting

Figure 51 - Advanced Setup: Control: Actuator
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8.12 Advanced Setup: Control: Calibration

Use the Calibration screen to perform manual, automatic Find Stop and open stop adjustment.

8.12.1 Auto Find Stops

Use this screen to perform an automatic find stops procedure. This sets the calibration position of
the valve at the fully vented position and at full supply pressure.

To determine valve position, the positioner must measure and save the closed and open positions of
the valve. The SVI3 first exhausts the actuator and measures the position, then fills the actuator and
measures the position. From these measurements the valve position can be determined. Correction
can be made for nominal valve travel if it is less than full travel.

CAUTION

Procedures (e.g. Find Stops, Auto Tune, Step Test, Ramp Test, Signature) should NOT be

invoked if the ValVue sequencer is running.

Control

Find Stops

(®) Auto Find Stops (OManual Low Stop Limit (O Manual High Stop Limit

Start Accept

Find Stops: Completed successfully.

10000 +

-10000

== Position: %
100 Position

5.0 10.0 15.0 20.0
Time (Sec)

o & O

Actuator Calibration  Tuning Advanced Controls  SmartRecovery Configuration  SmariRecovery Tuning

(~ Open Stop
“~ Adjustment

Find Stops Log

Date executed: 09/27/2021
Started: 13:52:16

Ended: 13:52:51

By: Administrator

Location: DESKTOP-GEPIKIU
Device Tag: NODE1C01

Device ID: 0000016

Find Stops Type:Auto Find Stops
Auto Find Stops :Started

Auto Find Stops :Finished
Sensor range is -2833 ~ 3691
Auto Find Stops :Success

Clear Log

Figure 52 - Advanced Setup: Control: Calibration

Copyright 2024 Baker Hughes Company. All rights reserved.

SVI3 DTM Software Online Help Manual | 65



Buttons and Fields

Counts vs. Use this graph to graphically see the counts versus time during the Find Stops
Time graph procedure.

See Figure 52 for a full description of functionality.
« Left axis displays raw positioner sensor value.
« Bottom axis displays time.
« Click-and-hold on any axis’ legend to drag along the axis.
« The red line represents a HIHI alert condition.
« The yellow represents a HI alert condition.

« Press the CTRL button and mouse drag to zoom/unzoom on the graph.
The magnet graphic displays the rotation real-time degree of the magnet sensor:

« -56° to 56° green appears
» -56° t0 -70° or 56 to 70° yellow appears
« Less than -70° or greater than 70° red appears

Note: Valve can operate only in the green and yellow regions.

Raw Sensor Displays the temperature compensated value; in counts. The value typically is:

Value
« between -18415 and +18415 counts when Position Sensor is Internal Position Sensor

« between -5500 and 30500 counts when Position Sensor is Remote Position Sensor

« between +800 and +5200 counts when Position Sensor is PV Analog Position
Sensor (For SVI3REV01)

» between +3200 and +20800 counts when Position Sensor is PV Analog Position
Sensor (For SVISREV02)

Just below that a percentage appears that represents the angle computed using the
raw sensor value.

Position vs. Use this graph to graphically see the position versus time during the Find Stops
Time graph procedure. See Figure 52

« Left axis displays a scale for the position (blue trace).

- Bottom axis displays time.

« Click-and-hold on any axis’ legend to drag along the axis.

« Press the CTRL button and mouse drag to zoom/unzoom on the graph.

Position Displays the position determined from the procedure.
Find Stops Displays device nameplate information, procedural messages during the runtime
Log and results.
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Auto Find Stops

AWARNING

Tuning strokes the valve over its entire travel. Isolate the valve from the process prior to
calibration.

1. Ensure the system is in Setup mode.

2. Click Auto Find Stops.
3. CIick‘ Start , the two graphs beginning showing results, the Find Stops Log lists detected

values, test results appears (Figure 52) and if the test fails a list of reasons.
8.12.2 Manual Low Stop Limit/ Manual High Stop Limit

On some actuators, it is possible that the Auto Find Stops procedure will not find the correct end positions
of the travel. A semi-automatic method of calibrating the stop positions is provided.

These move the valve to either the full closed or full opened and you respond when the valve reaches the
closed or open position.

For some valves where the travel exceeds the nominal travel of the valve, use Open Stop Adjustment for
details about how to trim the open stop.

Buttons and Fields

Manual High Use this radio button to perform a procedure that sets the High Stop Limit
Stop Limit

AWARNING

Tuning strokes the valve over its entire travel. Isolate the valve from the process prior to
calibration.

1. Ensure the system is in Setup mode.

2. Click Manual Low Stop Limit.
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3. Click , the two graphs beginning showing results. The test seeks the Low Stop position
and the button appears.

CAUTION

Ensure that the Raw Sensor Value stabilizes before proceeding.

4. Click Accept and the button appears.
5. Click , the Find Stops Log lists detected values, test results appears (Figure 53) and if

the test fails a list of reasons.

Control (€] ‘ ‘

Actuator  Calibration  Tuning  Advanced Controls

Find Stops

O Open Stop

() Auto Find Stops (®) Manual Low Stop Limit () Manual High Stop Limit Adjustment

Start Accept 100.0

Find Stops: Completed successfully. Find Stops Log

Raw Sensor Value Date executed: 08/21/2020
Started: 22:34:46
Ended: 22:35:24
1067 By: Administrator
Location: DESKTORP-GGPIKIL
] Device Tag: SVI TAG
487 Device ID: 0000021
o= Find Stops Type:Auto Find Stops
Auto Find Stops :Started
Auto Find Stops :Finished
i Sensor range is 1067 ~ 8032
= T0* Auto Find Stops :Success

-]
Date executed: 08/21/2020

L - Started: 22:37:32
— T T T T T T Ended: 22:44:12
o 50 100 150 200 250 300 350 400 By: Administrator

Time (Sec) i Location: DESKTOP-GSPIKIU
Device Tag: SWVI TAG
. Device ID: 0000021

== Position: % Find Stops Type:Manual Low Stop Limit

100 = Position Manual Low Stop Limit :Started
Manual Law Stop Limit has been accepted by
2.0l user,
Manual Low Stop Limit has been confirmed by
LUSEer.
50 4 Manual Low Stop Limit :Finished
Sensor range is 1067 ~ 3032
Manual Low Stop Limit :Success
Recommend to run Manual High Stop
Limit

T T T T T T T T T T T T T T T
0 50 100 150_ 200 250 300 350 400
Time (Sec)

Figure 53 - Manual Low Stop Limits Results: Succeeded
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Manual High Stop Limit

AWARNING

Tuning strokes the valve over its entire travel. Isolate the valve from the process prior to
calibration.

1. Ensure the system is in Setup mode.

2. Click Manual High Stop Limit.
3. Enter and Open Stop Adjustment value. Refer Section 8.12.3 “Open Stop Adjustment”.

4. Click , the two graphs beginning showing results. The test seeks the
High Stop position and the Accept | button appears.

CAUTION

Ensure that the Raw Sensor Value stabilizes before proceeding.

5. Click Accept and the button appears.
6. Click , the Find Stops Log lists detected values, test results appears

(Figure 54) and if the test fails a list of reasons.

Control g J J

Actuator  Calbration  Tuning  Advanced Controls

Find Stops
(O Auto Find Stops (O Manual Low Stop Limit @ Manual High Stop Limit (@] ;‘;ﬁg;"gﬁt
Start Accept 100.0
Find Stops: Completed successfully. Find Stops Log

Raw Sensor Value

I roes; 24512 -

By: Administrator

Location: DESKTOP-GEPIKIU

10000 3025 Device Tag: SVI TAG

DCevice ID: 0000021

Find Stops Type:Manual Low Stop Limit
Manual Low Stop Limit :Started

Manual Low Stop Limit has been accepted by

36.61

iser.
Manual Low Stop Limit has been confirmed by
user,

Manual Low Stop Limit :Finished

Sensor range is 1067 ~ 8032

Manual Low Stop Limit :Success
Recommend to run Manual High Stop

-10000

T T T T T T Limit
20 40 50 80 100 120
Time (Sec) Date executed: 08/21/2020
Started: 22:56:48
X Ended: 22:59:00
== Position: % By: Administrator
100 Position ILocation: DESKTOP-GEPIKIU
Device Tag: SVI TAG
99.93 Device ID: 0000021
Find Stops Type:Manual High Stop Limit
Manual High Stop Limit :Started
50 IManual High Stop Limit has been accepted by

user.
Manual High Stop Limit has been confirmed by

user.
Manual High Stop Limit :Finished

0 Sensor range is 1067 ~ 8038

Manual High Stop Limit :Success
Recommend to run Manual Low Stop
T T T T T Limit

20 40 50 a0
Time (Sec) ~

Figure 54 - Manual High Stop Limits Results: Succeeded
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8.12.3 Open Stop Adjustment

Recomputes the position scale so that at the value entered in the open stop adjustment edit box as a
percent of full stops, the position reads 100%.

In some valves the travel exceeds the nominal valve travel. You can compensate for this so that the valve
position reads 100% at the nominal travel. When Open Stop Adjustment setting is changed, the Pressure
Range for SmartRecovery will be rescaled automatically.

Figure 55 shows how this works. This calibrates the position with the full travel of the valve.

Buttons and Fields
Open Stop I - = s
Adjustment Use this field and to r recompute the position scale.

Full Trawvel of the wvalve

100% Travel scale ——/——
(Before Open Stop)

1002 Travel scale
(Aafter Open Stop) ——

o 1

Figure 55 - Open Stop Adjustment Diagram
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8.13 Advanced Setup: Control: Tuning

Use the Tuning screen to perform all automatic tuning, custom tuning operations and view the results of

tuning parameters on the Trend display and Results and Log.

Actuators that may require manual tuning include:
« Actuators with internal leaks, such as pistons.

« Large actuators with high spring ranges.

Additionally, this screen provides access to the Live Tuning dialog (Section 8.13.3 “Live Tuning”).

Tag SviasR Device ID

0000073 M °|
§ SV Devce e w2 SerstNumber rssesh asoneiiar
Firmware. 121/51059 DTM Version 3202 BuildiD: 050324 a Baker Hughes busine|
B 29 0 8|2 & B CorcMode Setup | Taret Mode: Normal Manual Setup | English ~ & &)
ELd be
Control o X
Actuator | Cabvation Tunng  Advanced Controls  SrartRecovery Configuration  SnartRecovery Tuing
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Orms @ el Copture PD Baseine
HUCE I g
ended Signature Posiion Compensation
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Figure 56 - Advanced Setup: Control
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Buttons and Fields

Tuning Type

Aggressiveness

Start Auto Tune

Start Auto
Tune button

Tuning
Parameters

Active

Padj

Dead Zone

Beta

Position
Compensation

Reference
Temperature
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Click a radio button to start one of the three tuning types:
« Auto Tune: See Section 8.13.1 “Auto Tune”.
« Manual: See Section 8.13.2 “Manual Tune”.
« Live: See Section 8.13.3 “Live Tuning”.

This is a setting for Autotune, and auto tune must be run to implement the value into the
positioner. The value that tunes the valve to either fast response or overshoot. Higher
aggressiveness leads to higher gains and generally faster valve performance. This
can cause more overshoot.

Click to start the Auto Tune process. See Section 8.13.1 “Auto Tune”.

Activates if Auto Tune is unsuccessful so that a manual tune can be done or if
manual tune is selected.

When Active shows up, it indicates that device is running in position control.

Proportional gain in %. Common values for the positioner are 0 for small valves
up to 4000 for large valves.

Integral time or reset time in 1/10th sec, is the time constant of integral control.
Higher values of | cause less integral action. 0 gives no integral action. Common
values are 10 to 200.

Derivative time or rate time (msec) is the time constant of derivative control.
Common values are 10 to 100.

Valves often have significantly different response when filling verses exhausting. The
proportional gain is adjusted by adding Padj (%) to P when the valve is exhausting.

When the valve position is within the setpoint +/- the dead zone, no additional
position control is performed. This value is normally 0%, however for high friction
valves (e.g. valves with graphite packing) a higher dead zone (%) helps avoid limit
cycling due to the stick/slip action of the valve. In these cases the dead zone chosen
might be 0.5% to 1%. Range: 0 to 5%.

This is a nonlinear gain factor, ranging from -9 to 9. When Beta is 0, the controller
gain is linear. Otherwise, the gain is the function of error. The larger the beta, the
smaller the gain for small error.

The response of the valve is different when the valve is nearly closed than when
the valve is nearly open. The position compensation coefficient, which is a number
between 0 and 20, make adjustments to try to equalize the valve response. The
normal value is 6. For springless actuators the value is 15.

Refers to the temperature at which the control parameters were tuned.

For example, if current temperature is 40°C when you successfully run autotune,
the reference temperature is 40.
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Actuator Size SVI3 pre-defined several sets of tuning parameters based on actuator size. Use this
pulldown to select an actuator size closely related to your specific needs.

Choices include:
« Custom Tuning: Can enter tuning parameters.
« Tiny(ASR: 15-24): Pre-defined tuning parameters, cannot be edited.
« Small(ASR: 7-12): Pre-defined tuning parameters, cannot be edited.
« Small(ASR: 15-24): Pre-defined tuning parameters, cannot be edited.
« Medium(ASR: 7-12): Pre-defined tuning parameters, cannot be edited.
o Medium(ASR: 15-24): Pre-defined tuning parameters, cannot be edited.
« Large(ASR: 7-12): Pre-defined tuning parameters, cannot be edited.
« Large(ASR: 15-24): Pre-defined tuning parameters, cannot be edited.

The user can use Auto Tune or Manual Tune to enter values from similar sized
configurations before using presets.

The table below relates the settings above to some spring ranges and actuators
sizes for single applications, as well as some examples using Masoneilan products:

Single | Actuator Spring Examples
Acting Size Range For Single Acting without Boosters
(SA) Difference
for SA (psi)
0 Tiny 7-12 Tuning Set 0 reserved for custom or
auto tuning
i Tiny 15-24 Varipak 6-24 psi
2 Small 7-12 87/88, Size #6: 3-15, 11-23 psi ;
4.5” Camflex 7-15 psi
3 Small 15-24 87/88, Size #6 , 6-30, 11-15, 21-45 psi
4 Medium 7-12 87/88, Size #10: 3-15, 11-23 psi
5 Medium 15-24 87/88, Size #10: 6-30, 11-15, 21-45
psi; 7°&9” Camflex 7-24 psi
6 Large 7-12 87/88, Size #16, #23: 3-15, 11-23 psi
7 Large 15-24 87/88, Size #16, #23 , 6-30, 11-15, 21-
45 psi

Capture PID Baseline

Click to capture tuning parameters from device and saved as baseline. Capture

Capture PID baseline before making adjustment to PID parameter.
Baseline button

Restore PID Baseline

Click to restore tuning parameters from captured baseline. Using this feature to roll

Restore back current PID setting to captured baseline.

Baseline button

Download PID

Click to download Tuning Parameters to the positioner. Download button will turn to
Download button  disabled when the value of tuning parameters on DTM Ul are same as the value in
the positioner.

e = Click to move valve and monitor the valve response in the Trend. This useful as a
Set Point field check of recently set tuning parameters.
and Set button
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Trend See Section 9.6 “Diagnostics: Offline Diagnostics” for an explanation of functionality.

Result & Log Displays the results by test for each test parameter reported and a log of activity
during the test.

8.13.1 Auto Tune

Use Autotune (Figure 56) to run autotune.

The SVI3 has a built-in positioning Autotune feature. This feature automatically computes the optimal
parameters for the positioning algorithm. The algorithm analyzes the dynamic behavior of the valve
assembly, and determines optimal values for the tuning algorithm for tight and accurate position control.
The autotune will provide two sets of control parameters, one for Position Control and another one for
SmartRecovery (pressure) Control.

Auto tune results appear after the process completes, and a graphical curve appears in the Trend area
below with Results & Log displaying non-graphic test sequence and result.

Auto Tune is successful for most valves. However, very large actuators or high hysteresis may require
manual tuning.

This procedure moves the valve.
WAR N I N G This results in loss of process control.

To run autotune:

1. Ensure that you are in Setup mode.
2. Set the Actuator Size to Custom Tuning.
3. Click the Auto Tune radio button.

4., Set the Aggressiveness as required.

5. Click start Auto Tune  and the tune starts.

6. Once complete the Results & Log appears (Figure 57).

Trend Pesult and Log

F: 771 (%)
Sezpu=] [: 170 (1/103)
02 18 {ms)

Dead Zore: 0.00 (3
Reference Temperature (deaC): 26

SmartRecovery:
F1 616 (%)
[: 113 (1/105)
03 0 (ms)
Padj: -123
Beta: -2
T Pasition Compensation Coefficient: 3
4 5 6 7 Dead Zone: 0.15 (3&)
Reference Temperzlure (degt): 25
Fressurs Range: (7.45psi , 44.08p5)

Run Auto Tune successfully.

Preza Ctrl and drag the mouse to zoom in or out.
Prezs Shift and drag the mouse lo move curves

Figure 57 - Auto Tune Success
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8.13.2 Manual Tune
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Manual tuning is enabled when device is in Setup or Manual mode. When Manual tuning is selected,
Tuning Parameters become active.The Manual Tuning on this Tab applies to Position Control only.

SVI3 predefined several sets of tuning parameters based on actuator size. Use this pulldown to select
an actuator size closely related to your specific needs.

Choices include:

* Custom Tuning: Can enter tuning parameters.

* Tiny(ASR: 15-24): Predefined tuning parameters, cannot be edited.

* Small(ASR: 7-12): Predefined tuning parameters, cannot be edited.

* Small(ASR: 15-24): Predefined tuning parameters, cannot be edited.

* Medium(ASR: 7-12): Predefined tuning parameters, cannot be edited.
* Medium(ASR: 15-24): Predefined tuning parameters, cannot be edited.
» Large(ASR: 7-12): Predefined tuning parameters, cannot be edited.

» Large(ASR: 15-24): Predefined tuning parameters, cannot be edited.

The user can use Auto Tune or Manual Tune to enter values from similar sized configurations
before using presets.

)

The Manual Tuning function will allow setting valve positioning parameters manually. After positioning parameters is applied, you can set valve position
to monitor valve's response.
We recommend using Manual Tuning only if the Auto tune does not complete successfully.

Control g

Actuator  Calibration ‘[qp\pg_‘ Advanced Controls  SmartRecovery Configuration  SmartRecovery Tuning

I

Tuning Type Tuning Parameters
A((naSithEr Custom Tuning ~
1Vs oend 2o
O AutoTune (@) Manual Live o - -
oy [s ] B [1 ]
Restore ne
Aggressiveness Position Compensation
Start Auto Tune

Temperature (degC)

Trend  Resultand Log

Pos(%) | 11140 sP(e) [ -50.00 Signal SP(%) P1Ga) | 10.000 P20Pa) [ WA

= Position == Manual Setpaint == Signal Setpoint Actuator Pressurel
r 1000

100
[~ 800

50 00

400

[~ 200

T T T T T T T T T T T T T
400 480 500 520 540 560 380 600 620 40 660 80 700 720 740

Time (Sec)

Figure 58 - Manual Tune
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To run manual tune:

1. Ensure that you are in Manual or Setup mode.

2. Click the Manual radio button.

3. Set the Actuator size to other than Custom Tuning. For Tuning Parameters and Actuator size details,
refer Buttons and Fields in Section 8.13 “Advanced Setup: Control: Tuning”.

4. Click Download PID button.

5. Once complete the Results & Log appears (Figure 57).

[Trend | Result&Log|

Step Test

Tirms(s)

L
0 01 02 03 04 05 06 07 O

Press Ctrl and dra the mouse to zoom in o out
Press Shit and drag the mouse ta move curves.

By: Ig077432sd
Location: GG3ZRTS2E
Device Tag: NEW
Devics ID: 0000015

Tuning Type: Manual Tune
Supply Pressure: 30,22 psi
Aqgressiveness: -4

P 275 (%)

I 174 (1105}
D: 23 (ms)
Pad: 1

Bieta: -2

Position Compensation Coefficient: 15

Dead Zons: 0,00 (%)
EBand: 3

Boost: 1024

NG Dead Zone: 1024

Run Manual Tune successfully.

T

Clear

m

LOGONNgO77432sd
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Figure 59 - Manual Tune Success
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8.13.3 Live Tuning

In Normal mode, experienced users can tune PID parameters live. Only experienced users should use
this feature. Live tuning involves only P, I, D and Padj and only these selections are active. This feature

applies to Position Control only.

Capture PID Baseline: Click to capture tuning parameters from device and saved as baseline. Capture

baseline before making adjustment to PID parameter.

Restore PID Baseline: Click to restore tuning parameters from captured baseline. Using this feature to

roll back current PID setting to captured baseline.

Download: Click to download Tuning parameters to the positioner. Download button will turn to disabled
when the value of tuning parameters on DTM Ul are same as the value in the positioner.

Actuator Size: Actuator Size can only set as Custom Tuning and not editable when running on live Tuning

To avoid process disturbance, this dialog limits the change in each parameter to +20% of the original value.

To do this:

1. Click the Live radio button and Figure 60 appears.

Control (€] ‘
Actuator Calibration Tuning  Advanced Controls  SmartRecovery Configuration  SmartRecovery Tuning
The Live Tuning function is used to refine the valve positioning parameters while control valve is in operational mode. The maximum change of each
parameter is limited to be within 20% of its last setting.
Applying the Live Tuning parameter will temporary change device mode to Setup, apply the parameter setting, and then switch back to Mormal mode.
Tuning Type Tuning Parameters
A(m‘g:];er Custom Tuning
P (%) Dead Zone (%)
Auto Tune Manual (®) Live
Capture PID Baseline
10/199) Bt [
Agaressiveness Position Compensation
0: Normal D (ms) Coethcient =5
Temperature (degC) - o
Trend  Result and Log
Pos(%) sP(%) Signal 5P(%) Pibar) | 10.000 Papan) | A |
== Position == Manual Setpoint == Signal Setpoint Actuator Pressurel
100 r15.0
—_—
[~ 10.0
50 —
= =
=
5.0
0|
=0.0
T T T T T T T T T T T T 1
o 20 40 &0 80 100 120 140 160 180 200 220 240 260 280 300
Time (Sec)

Figure 60 - Live Tuning Selected

2. Configure the desired parameters to study the behavior.
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8.14 Advanced Setup: Control: Advanced Controls

Use the Advanced Controls screen to configure the parameters related to valve characterization, tight
shutoff, full open above, position rate limits and bumpless transfer.

Control e & O
Actuator  Calibration  Tuning Advanced Controls SmartRecovery Configuration SmartRecovery Tuning
Bumpless Transfer Flat Spot Cut-Offs
Tight Shutoff Enabled Enable ~
Enable Disable - Boost Scale Factor 1,00 g
Speed sec [ 100% Offset Scale Factor 1.00 Tight Shutoff Below 10.00 L
Full Open Above Enabled Enable ~
Position 4 Flowto
Actuator Full Open Above
T1: Mode from Setup/Manual to Normal £ = 105.00 %
Transfer Speed = (T2:T1)/(SP-Position]" 100 Z | Offact Scake FactorCalculated Offset
Signal 5P : Eal Position Rate Limit

Position

-

Valve pasition
:  roaches Sot Point

T1

Tz g
Time

Exhausting

Signal {I/P)

k'. - -
\ Boost Scake FactorCa k ulated Width

Steady State

Enable Disable

[ eecs o

Rate Limit

Open Direction

Closed Direction

Position (%)
100

Characterization

1Llinear ~

90
a0
70
60
50
40
30
20
10
1]
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Figure 61 - Advanced Setup: Control:

30

40 50 60
Input Signal [2g)

70 &0 90 100

Advanced Controls
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Buttons and Fields

Bumpless Use the pulldown list to select/deselect this option.

Transfer ) . ] o o
This option provides a means to maintain smooth valve control positioning when the

device mode from Manual/Setup to Normal. Without Bumpless Transfer, the setpoint
could vary in a manner that causes a significant process disturbance. Bumpless
Transfer moves the controller signal to match the valve position so that smooth
resumption of control with little disturbance results.

When Bumpless Transfer is selected, returning to Normal mode from Manual or
Setup mode is deferred until the input signal matches the current valve position.
Either the input signal or the valve position can be changed to match. If nothing is
done, the system slowly changes the position until it matches the signal set-point.
The time taken to move to the position is determined by the Speed which is a
number between 0 and 255 and is approximately the number of seconds required to
move the valve 100% toward the signal position.

Flat Spot This field is designed to be used only during the initial installation and
characterization process for a valve/actuator. Only highly-qualified engineers
should use these settings. Estimations for the values used in these fields
require this expertise and are based on each specific install.

The flat spot is a non-linear pneumatic relay behavior that causes a negative effect
on dynamic control performance. There is an internal physical model in SVI3,

which is used to calculate the flat spaot width and offset real time. The flat spot
width is related to real time actuator pressure and supply pressure data as well as
mechanical and electronic components data. The flat spot offset is also correlated to
both actuator and supply pressures as well as air fluid thermodynamics, mechanical
and electronic components data.

Boost Scale Factor- It is a multiplier used to modify the calculated flat spot width.
The default value is 1.0. The valid range of the value is between 0 and 2.0.

Offset Scale Factor- It is a multiplier used to modify the calculated flat spot offset.
The default value is 1.0. The valid range of the value is between 0 and 2.0.

The modified flat spot width and offset are used in SVI3 flat spot compensation,
which improves dynamic control performance.

The default values should be used for Boost Scale Factor and Offset Scale

Factor for most installation. Using a value larger than 1 for Boost Scale Factor will
increase the compensation and boost air filling. Excessive compensation may lead
to local oscillation especially for small actuators. On the other hand, insufficient
compensation causes slower responses near the target area. For a positioner
without air supply pressure sensor or damaged sensor, the boost scale factor may
be adjusted to the actual supply pressure in psig divided by 20. For supply pressure
greater than 40 psig, use 2.0 for Boost Scale Factor. Using a value larger than 1 for
Offset Scale Factor will increase the flat spot offset value and reduce the chances for
boosting air filling.
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Tight Shutoff

Enable Tight
Shutoff

Tight Shutoff
field

Enable Full
Open Above

Full Open
Above field

Position Rate
Limit

Rate Limit

Open/Close
Direction
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Use this pulldown to enable/disable the use of Tight Shutoffs value. Activates a tight
shutoff below the value in the field.

Enter a percentage. For ATO, full spring force is utilized to fully seat the valve if

the input signal would position the valve below the tight shutoff value. For ATC, full
supply pressure is utilized to fully seat the valve if the input signal would position the
valve below the tight shutoff value. Range: -1 to 20%. When getting device out of
tight shutoff , there is built-in 0.5% dead band to prevent possible toggling on and off
with noise.

Use this pulldown to enable/disable the use of Full Open Above’s value. Activates a
full open above the value in the field.

Enter a percentage. For ATO, full supply pressure is utilized to fully open the valve if
the input signal would position the valve above the Full Open Above value. For ATC,
full spring force is utilized to fully seat the valve if the input signal would position the
valve above the Full Open Above value. Range: 80% — 105%. When getting device

out of full open about , there is built-in 0.5% dead band to prevent possible toggling

on and off with noise.

e Enable: It is read-only. Display the state of Position Rate Limit

» Position Rate Limit Enable will display “Enable” when entering a time to
Rate Limit field.

 Position Rate Limit Enable will display “Disable” when entering “0” to
Rate Limit field.

Enter a time to the rate of change for travel (sec/100% of travel). This prevents the
valve from slamming open or shut.

» Open/Close Direction will be inactive when entering “0” to Rate Limit field.
e Open/Close Direction will be activated when entering a time to Rate Limit field.

e Click the check box to configure whether the position rate limit applies to Open
Direction, Close Direction or Both Directions.

See Section 8.14.1 “Configure Position Rate Limit”.
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Characterization  Use the pulldown list to select the characterization type.

Control valves are characterized to give a specific relationship between valve
position and input signal. The valve can be characterized with special purpose trim
or with the SVI3 positioner. Several characterizations are available:

Linear: Linear is default characterization type, it causes the valve to open
proportionally with the input signal.

Equal % (50) and Equal % (30) & Camflex: Three characterizations are available,
first with R=50, second with R=30 & third with Linear and R=50. For instance, the
positioner will adjust output to force less of an opening of the valve in the region
when moving off the seat, and more of an opening of the valve in the region when
moving towards full open.

Quick Open: The quick opening characterization is the inverse to the Equal

Percentage 50% characterization curve. For instance, the positioner will adjust
output to force more of an opening of the valve in the region when moving off the
seat, and less of an opening of the valve in the region when moving towards full
open.

Custom: Selecting this option displays a Custom Data field showing the default
custom data points and an Edit button to access an additional dialog where you
can enter or draw a custom characterization curve. The curve can have up to
nine points and points in between are linearly interpolated. Figure 62 shows the
characterization curves in a graphical format.

—e— Quiick Dpening 50
a— Equal %E]
Equal % 30
Carflex EQ%

Valve Position %
&
*®
-]

A0%
30% f
20% 'f

10% !f "’I

0% # T T T
% 0% A% =0 B0% 100%

Input Signal %

Figure 62 - Characterization Curves
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Custom Custom characterization is accomplished using the bottom portion of the Advanced
Characterization ~ Control screen (Figure 63). See Section 8.14.2 “Create a Custom Characterization”.

Characterization # 5 Custom i

Position [%]
100

0 10 20 30 40 50 60 70 80 a0 100
Input Signal [%)
Characterization Table

rostn 39 v 0| 55 | 152 ][ 289 | w5 |2 |[ 0 ][ ma [ |2 |[ w0 ]

Apply Click “Apply™ to store characterization data.

Figure 63 - Custom Characterization

Position/Input Activated by selecting Custom in Characterization.

Signal A custom characterization defines the relationship between the input signal and the
output position of the valve.

The characterization may contain up to nine XY pairs and the position is linearly
interpolated between the pairs. The first position is always 0, 0 and the last position
is always 100, 100. Both first and last positions indicate 0 and 100 percent and are
not counted as any of the nine points allowed. See Section 8.14.2 “Create a Custom

Characterization”.

I&J Click to store the Custom Characterization data to the positioner.
Apply button

8.14.1 Configure Position Rate Limit

1. Enter a time to Rate Limit field.

2. Click the check box to configure whether the position rate limit applies to Open Direction,
Close Direction or Both Directions.

3. Click & | to download to the device.
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8.14.2 Create a Custom Characterization

A custom characterization defines the relationship between the input signal and the output position of

the valve. The characterization may contain up to nine XY pairs and the position is linearly interpolated
between the pairs. The first position must be 0, 0 and the last position must be 700, 100. Both first and last
positions indicate 0 and 100 percent and are not counted as any of the nine points allowed. To create a
custom characterization:

1. Use the Characterization pulldown to select Custom and the Edit button appears.

2. Click Edit and Figure 64 appears on the bottom of the screen, along with the Custom Data field on the
Options tab. The Custom Data field displays the data points once configuration is complete.

Characterization f 5 Custom o
Position [%4]
100
90
a0
70
60
50
40
30
20
10
0
0 10 20 30 40 50 60 70 80 90 100
Input Signal [%6)
Characterization Table
putsignal (%) x | o [ w2 [[ 2 |[ 02 ][ 4 |[s2 |[ e |[ 72| s [[ sz || w0 |
Positon (%) v | 0 |[ 118 |[ 235 |[ 471 || 784 |[ 125 |[ 192 |[ 24 |[ 47 |[ 671 |[ 100 |
Apply Click "Apply™ to store characterization data.

Figure 64 - Custom Characterization

Input Signal and Valve Position fields activate.

3. Enter values in the Input Signal and Valve Position fields from lowest to highest. If there is too drastic a
slope change a dialog appears (Figure 65). Adjust values accordingly.

SVIITAP/SVI3 DTM x

I Invalid Segment at X= 9.8
slope too low.

o | [ ]

Figure 65 - Invalid Segment Dialog

A dialog appears prompting you to save.

4. Click OK.
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8.15 Advanced Setup: Control: SmartRecovery Configuration

Use the SmartRecovery Configuration screen to configure the parameters related to SmartRecovery
mode. The parameters include Enable SmartRecovery, SmartRecovery Exit Option, SmartRecovery

Trigger and Pressure Range.

Note: User can see this screen only when the diagnostic level of the positioner is above
Standard Diagnostics and the SVI3 device revision is 2 or higher. SVI3 positioner cannot provide
SmartRecovery features if the diagnostic level is Standard Diagnostics.

Control

O & ©

ACtuator  Calbration Tuming  Advanced Contrak  SmartRecovery Confiouration  EparmRecovery Tuning

[l Enabi= SmartRecowery

SmartRecowery Exit Dpion

SmartRecavery Trgger

[ Pasiton Sensor Falure

[ Pasiton Deviason

Devialion Ampilude

Deviation Time( T1 }

Preszure Range

Pressure Low F.00

Pressune High
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Buttons and Fields

Enable Use this check box to turn on SVI3 SmartRecovery feature.
SmartRecovery
SmartRecovery Trigger
Position Sensor  SVI3 positioner may enter SmartRecovery mode when Positioner Sensor
Failure Failure occurs if the Trigger “Positioner Sensor Failure” is turn on
Position When Positioner Deviation/Time exceeds the minimum value that user configured,
Deviation SVI3 positioner may enter SmartRecovery Control mode if the Trigger “Positioner
Deviation” is turn on
* Deviation Amplitude: Use this field to configure the minimum position deviation that
may trigger SmartRecovery Control
* Deviation Time: Use this field to configure the minimum deviation time that may
trigger SmartRecovery Control
r
Position B Smartlf!ecu\.lery
Dewiation Time Jriser SmartRe @wery
l-i - H[{ Smartgfi‘;:nvenr Trigzer
sifooboocoocoo ":-:ti__\,{-* ______ - ';\:____________: _____
Deviation Ampl tl.l:lg»"_““--"f l S~ ‘ S=t Paint
t 4 Deuiation AmplitLde -
Smart Re mwery
Dewviation Time Exit
Time .
SmartRecovery  Exit Option is configured as Automatic:
Exit Option

Pressure Range

If SmartRecovery triggering condition is cleared, SVI3 will automatically return to
Position Control mode from SmartRecovery mode without user’s confirmation.
Exit Option is not configured as Automatic:

If SmartRecovery triggering condition is cleared, the SVI3 is ready to run in position
control mode, but user’s action is required to switch control mode.

Switch to Position Control

The current control mode is SmartRecovery Active, but it is ready for Position
Control, Clidk Yes to switch control mode to Position Control now, Clidk Mo to swiich
the contral mode later.

Pressure Low and Pressure High are used for controlling valve when device is
running at SmartRecovery mode. For ATO, the (Pressure Low, Pressure High) is
mapped to position (0%, 100%). For ATC, pressure range is mapped to (100%, 0%).

The pressure Range is calculated automatically when running Auto Tune. User can
configure the values manually but it is not recommended.
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8.16 Advanced Setup: Control: SmartRecovery Tuning

User can see SmartRecovery Tuning screen after SmartRecovery is enabled. Use this screen to
configure Tuning parameters that are used in SmartRecovery Control mode and view the results of tuning
parameters on the Trend display. Please note: these control parameters are not used when device is
running at position control mode.

Control (€] ‘ =, | ‘

Actuator Calibration Tuning Advanced Controls SmartRecovery Configuration  SmartRecovery Tuning

Tuning Parameters Active
Actuator Size
f Custom Tuning ~

P (%) Dead Zone {%) 0.15

I(1/10s) 135 Beta
Paosition Compensation
D (=) D Coeffident Download PID
padh Reference 2.00 set

Temperature {degC)

Trend

Pos(%) SP(%) SinalSP(%) [ 828 | Pikan | 10.000 | P2(an m

= Position == Manual Setpoint == Signal Setpoint Actuator Pressure 1
100 4 r 15.0

- 10.0
50

%
bar

- 5.0

—0.0

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Time (Sec)

SVI3 predefined several sets of tuning parameters based on actuator size. Use this pulldown to select an
actuator size closely related to your specific needs. Choices include:

» Custom Tuning: Can enter tuning parameters.

* Tiny(ASR: 15-24): Predefined tuning parameters, cannot be edited.

» Small(ASR: 7-12): Predefined tuning parameters, cannot be edited.

* Small(ASR: 15-24): Predefined tuning parameters, cannot be edited.

* Medium(ASR: 7-12): Predefined tuning parameters, cannot be edited.
* Medium(ASR: 15-24): Predefined tuning parameters, cannot be edited.
» Large(ASR: 7-12): Predefined tuning parameters, cannot be edited.

» Large(ASR: 15-24): Predefined tuning parameters, cannot be edited.

The user can use Auto Tune or Manual Tune to enter values from similar sized configurations
before using presets.
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Buttons and Fields

P Proportional gain in %. Common values for the positioner are 0 for small valves up
to 4000 for large valves.

/ Integral time or reset time in 1/10th sec, is the time constant of integral control.
Higher values of | cause less integral action. 0 gives no integral action. Common
values are 10 to 200.

D Derivative time or rate time (msec) is the time constant of derivative control.
Common values are 10 to 100.

Padj Valves often have significantly different response when filling verses exhausting. The
proportional gain is adjusted by adding Padj (%) to P when the valve is exhausting.

Dead Zone When the valve position is within the setpoint +/- the dead zone, no additional
position control is performed. This value is normally 0%, however for high friction
valves (e.g. valves with graphite packing) a higher dead zone (%) helps avoid limit
cycling due to the stick/slip action of the valve. In these cases the dead zone chosen
might be 0.5% to 1%. Range: 0 to 5%.

Beta This is a nonlinear gain factor, ranging from -9 to 9. When Beta is 0, the controller
gain is linear. Otherwise, the gain is the function of error. The larger the beta, the
smaller the gain for small error.

Position The response of the valve is different when the valve is nearly closed than when

Compensation the valve is nearly open. The position compensation coefficient, which is a number
between 0 and 20, make adjustments to try to equalize the valve response. The
normal value is 6. For springless actuators the value is 15.

Reference Refers to the temperature at which the control parameters were tuned.

Temperature For example, if current temperature is 40°C when you successfully run autotune,
the reference temperature is 40.
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9. Diagnostics

9.1 Diagnostics
Use the Diagnostics screen to perform a device reboot of the SVI3.

Diagnostics

=4 5VI3 Dashboard
ﬂ Setup Wizard
EI fAdvaﬂced Setup
_} Positioner Identification
/ Position Limits
} Alert Configuration
1/0 Configuration
Contral Reboot Device

- o R

=-4a Online Diagnostics
[F) Raw Measurement
H @ Continuous Data
@ Valve Health
=] % Offline Dizgnostics The Reset function performs a device reboot, similar to power down - power up sequence.
@ Standard Signature
H @ Extended Signature
@ Step Test Valve movement will occur,
) Ramp Test
View Diagnostics
\/j Report
My Manual Pesition Setpoint
¥ Status
% Device Variables
-4y System Settings
‘.} Preference Settings
_J Security Settings
=i Data Management
i _} Export/Import Data
B Y@ Additional Function
E;@ Device Cloning
@ Stepl: Saving Data For Cloning
: @ Step2: Load Data te Clone Device

Figure 66 - Diagnostics Screen

Buttons and Fields
Reboot Device
Click this to reset the SVI3.

Reboot
Device button
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9.2 Diagnostics: Online Diagnostics: Raw Measurement

Use this screen to view the raw counts of status of signals, pressure, temperatures and 1/Os. Additionally,
you can Set I/P to drive the I/P signal for troubleshooting. The current continuous diagnostics information

and is updated every time the screen is selected. This screen is used primarily for troubleshooting. To Set
I/P or Unsetp I/P on the Raw Measurement screen you must be in the Setup mode.

Raw Measurement
The Raw Measurement page lets users monitor some basic parameters. This page is used primarily for troubleshooting.

Temperature Postson

Board Temperature 2294 Raw Position -10164
st;dag: 010

17.59 degC 2?.63degc Lower Stop:-10131 Upper Stop: 10183
Sgral P

Raw Signal 4008 P Output 35

0T 35

4000 20000 L] 65535

[ @
Actuator Pressurel
-1 ] I/P Current 04

[0 psi pozma

-24000 (-120 psi) 24000 (120 psi) o 20600
Actuator Pressurel Pilot Pressure

5 : a0

P‘m P Pﬁ pa

-24000 (-120 psi) 24000 (120 psi) -24000 (-120 psi) 24000 (120 psi)
Differential Pressure Supply Pressure

22 7900

[oo1psi e 50psi

-24000 (-120 psi) 24000 (120 psi) -24000 (-120 ps) 24000 (120 psi)

Figure 67 - Diagnostics: Online Diagnostics: Raw Data Screen

Buttons and Fields

Temperature

Board Displays the actual circuit board temperature in degrees as a bar graph and as

Temperature counts in a text box. Value in the bar graph is the current value as measured by
SVI3. Left value is the minimum measured temperature ever recorded by the SVI3
and right value is the maximum measured temperature ever recorded by the SVI3.

Signal

Raw Signal Displays the input signal strength in counts as a bar graph and as counts in a
text box.

Pressure

Supply Pressure  Displays the raw A/D values for supply pressure, which is useful to Baker Hughes
engineers for diagnostic purposes. Displays the data strength in counts in a text box
and as in a bar graph in the user-configured pressure units.

Pilot Pressure Displays the raw A/D values for pilot pressure, which is useful to Baker Hughes
engineers for diagnostic purposes. Displays the data strength in counts in a text box
and as in a bar graph in the user-configured pressure units

Actuator Display the raw A/D values for Actuator Pressure 1/2, which is useful BakerHughes

Pressure 1/2 engineers for diagnostic purposes.Displays the data strength in counts in a text box
and as in a bar graph in the user-conigured pressure units

Differential Pressure difference between Actuator Pressure1 and Actuator Pressure2

Pressure
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Position

Raw Position

Lower Stop

Upper Stop

P
I/P Output

I/P Current

9.2.1 Setl/P

Displays the raw A/D values for position, which is useful to Baker Hughes engineers
for diagnostic purposes. Displays the data strength in counts in a text box and as in
a bar graph as a percentage of open.

Displays the position raw counts at the stop.

Displays the position raw counts at the stop.

Displays the I/P output in counts as a bar graph and in a text box.

(rw) (=] o

Use this field and two buttons to enter and set the I/P output in counts and to unset
the I/P value. This value is the constant signal to the I/P. A red exclama-tion point (!)
appears if an input value is out of range. The indicator light to right indicates grey if
unset and red when manually set.

Displays the I/P current in mA as a bar graph and as counts in a text box.

Setting the I/P removes the valve from normal control and sends a constant, user-defined signal to the I/P.
This is useful for troubleshooting. This command is only available in Setup mode.

To set the I/P:

1. Enter a number between 500 and 65000 in the Set I/P edit box.

2. Click [_setue_].

A warning dialog appears (Figure 68).

3. Click OK. The red
Click | Unsetip

90 | Baker Hughes

SVILITAPSSYIZ DTM bt

This command will stroke the valve and should not be
! performed with the process running.

ox | [eamea ]

Figure 68 - Set IP Warning Dialog

indicator should appear. To resume normal control:
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9.3 Diagnostics: Online Diagnostics: Continuous Data

Use the Continuous Data screen to view data about valve operations at closing and opening, which useful

in valve operation analysis.

Tag
SVI3  Device Type/Rev
Firmware

svI3 Device ID 0000016 M ‘I
65AA/01 Serial Number 62345678907777 a S o n el q n
111 DTM Version 3103 BuildID: 090920 a Baker Hughes business

=gl Advanced Setup

_} Positioner Identification
‘j Position Limits

.'; Alert Configuration

----- . / 1/0 Canfiguration
_f Contrel

-4 Diagnostics

= Online Diagnostics

.[F) Raw Measurement
@ Continuous Data
@ Valve Health

= Offline Diagnostics
@ Standard Signature
@ Extended Signature
) Step Test

@ Ramp Test

| View Diagnostics

& Report

5 Qg Q% | 5f| (4 E)| CumentMode: Setup | TargetMods: Mormal Manual Setup | English ~ @ i)
& SV13 Dashboard " Continuous Data
Wi
$ Setup Wizard Positioner continuously gathers critical information that may be used to predict maintenance intervals for control valves.

M Manual Position Setpoint

Strokes {counts)

Cydes (counts)

e
Time Open (hours) ‘ 1773
Time: Closed (hours) 30

Time Near Closed (hours) | 128

Update

Reset

Buttons and Fields

Strokes (counts)
Cycles (counts)
Time Open (hr)

Time Closed
(hours)

Time Near
Closed (hours)

Update

Update button

Reset button
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Figure 69 - Diagnostics: Online Diagnostics: Continuous Data

Displays the total number of strokes (100% accumulated travel = 1 stroke).
A count of the number of direction changes in the position of the valve.
Displays the total open time of the valve in hours. Open means that the valve posi-

tion is larger than half of relative noise level.

Displays the total closed time of the valve in hours. Closed means that the valve
position is less than or equal to half of relative noise level.

A accumulated time when the position is less than the configured Near Close value.

Click this to read the screen values from the positioner.

Click this to reset all historian values to zero.
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9.4 Diagnostics: Online Diagnostics: Valve Health

An exciting new feature of the SVI3 is the addition of Valve Heath Diagnostics. Also known as KPls (Key
Performance Indicators), these are online diagnostics, constantly calculated, without any impact to pro-
cess control, supporting real time valve diagnostic analysis. The KPIs are calculated an average once per
second, then averaged into 24 hourly, 7 daily, and 52 weekly records. With programmable alerts/limits for
each KPI, users can be notified automatically when KPI data moves outside the allowable range. Using
the Valve Health Online Diagnostics helps to identify valve or process issues well in advance of legacy
diagnostic methodologies. The feature is enabled only when the SVI3 diagnostics level is Online Valve
diagnostics. The SVI3 DTM is designed to support display Valve Health KPIs data currently saved in SVI3
device and historical trend of Valve health KPIs that are stored in the DTM local file.

Valve Health page

« Display all Valve Health KPIs values that is stored in the device through four Data Source Selections:
Current /Hourly/Daily/Weekly. The DTM will filter duplicate and invalid KPI records.

Note: When SVI3 is running in Smart Recovery control, device does not calculate Valve Health
KPI. DTM will show all CURRENT KPIs as 0 and clear Pressure vs Position curve.

« Real-time trends display for user to observe position, pressure and setpoint
» Valve KPI displays in Green, Yellow or Red color that is based on the KPI alert active status
« Show Position vs Pressure curve

« Provide Refresh button to upload all available VALVE HEALTH data and save the data locally, and in
ValVue 3 database if applicable.

Note: When positioner is in SmartRecovery active, loading Valve Health KPI is not allowed
(Refresh button is disabled)

Valve Health  Historical Trend

= Position - Setpoint Actuator Pressure Supply Pressure

T T
360 380 400

Time(Sec)
Valve Health

Friction & Spring Range
Friction 64

Spring Range
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Calibration Emor

Position(%)

Data Source Selection

Date/Time 4
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Figure 70 - Valve KPI Results
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Valve KPIs Limits setting

9.5

SVI3 DTM provide a user interface to enable valve health limit and set the value for the limit. When the
VALVE HEALTH KPI reached the limit, the related alert will be triggered at Valve Health page and device
status pages. Refer Section 8.4.3 “Valve Health Limits” if need to configure/enable valve KPI limits.

VALVE HEALTH Data management and KPI Historical Trend

An important feature to understand valve performance is to analyze the trends of historical data. The
SVI3 stores up to 24 hourly, 7 daily, and 52 weekly data points. The Trend of each KPI can be useful to
analyze performance over time, allowing for adjustments to be made to programmed limits, and for valve
maintenance schedules to be created using factual, real time data.

KPI data within the device is saved within a circular buffer, meaning the oldest data is moved out when the
buffer is full. For example, after the device has been running for 53 weeks, week 1 data will be removed,
and only weeks 2through 53 will be available.

However, The DTM provides a useful database to store the trending data over time. For instance
each time the DTM is synchronized with the SVI3, the data is appended to the DTM database. If data
synchronization with the DTM occurs at a regular interval, no loss of data due to buffer filling will occur.

As an example, a user may want daily KPI records. The SVI3 will only provide the last 7 daily records. But
if a user synchronized the device with the DTM every day, the DTM would build up a database containing
all daily records ever read from that device.

When positioner is not running in SmartRecovery Active state, VALVE HEALTH KPI data can be loaded
manually either through “Refresh” on Valve Health page or “Sync with Device” on Historical Trend page.
When DTM loads VALVE HEALTH KPI data from device, the data will be stored into local devdata file to
support displaying hourly, daily and weekly KPIs trending, with adding timestamps.

Trend display types mainly provides the following aspects. User can switch the display data through right-
click menu on the Trend.

« Friction

« Lower Spring Range

« Upper Spring Range

« Stick Slip Ratio

« Stick Slip Amplitude

« Position Cycling Rate

« Position Cycling Amplitude
» Setpoint Cycling Rate

« Setpoint Cycling Amplitude
« RMS Error

« Offset Error

« Tight Shutoff Rate

« Tight Shutoff Count

« Obstruction Position

« Calibration Error
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Click Sync with device to load data from the device.

User can check on Cross Line to read the VALVE HEALTH KPI value, check on Display as Points to
display data as point, check on Show Limits to display VALVE HEALTH limits on the trend and view the
comments if there are comments saved during the period the user selects.

Checked Show All Option to display all historical Trend graphs.

Unchecked Show All Option-> Start and End selection are available->Ul displays historical trend graphs
based on time selection range.

Valve Health  Histonical Trend

EAlcross Line
- Sync walh device
A Stere Limits.

[ oispiay 45 Ponts bl Shaw AL

A e AT A

Frictson

Lewer Spring Range
Wpper Spring Range
Stick Slip Ratio

Stick Slip Amplitude

Cyche Rate Emor

Cyche &mplitude Ermor
SP Cycle Rate Ervor
5P Cycle Amplitude Error
FbS Errar

Offset abowve limit

Tight Shutc#f Rate

Tight Shatefl Count
10/25/303 M 12, . Obstruction Detected

Calbratson Enmor

L
]
o
-
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-
=
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Figure 71 - Historical Trend
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9.6 Diagnostics: Offline Diagnostics

SVI3 DTM allows four diagnostic tests to be performed (Standard Signature, Extended Signature, Step
and Ramp tests) and displays test results in the Trend and Results & Log windows. There is also in SVI3
DTM, a View results screen for performing comparison and analysis of tests (present and historical).
Additionally, valve parameters including, Position and Actuator Pressure appear for reference (Manual
Setpoint for Ramp Test). These tests are run with the valve/positioner connected but the system not in the
control loop.

Refer Table 1 to see what is available based on DTM license level and device diagnostic level.

Refer Section 13.2 “Additional Functions: DTM Licensing” to check whether you have SVI3 DTM licensed
to provide advanced diagnostics capability and a SVI3 unit with advanced diagnostics level or greater.

% SVI Il AP Advanced DTM Registration [Licensed Features] — o

SVI Il AP Advanced DTM Licensed Features

Version: 3.20.0 Build ID: 120522 Copyright{C) 2021 Baker Hughes Company

Included Features

« Standard Features
o Provides user interface to monitor, configure, calibrate and
diagnose the connected device.

« Optional Features
o Advanced
= The advanced diagnostics can evaluate number of valve
strokes, total accumulated valve stem travel, step response
times with graphs, input to position relationships.

Serial Mumber | |

Software Key | |

=< Back

Figure 72 - Licensed Features

Refer Table 1 to see the available options of diagnostics.
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9.7 Diagnostics: Offline Diagnostics: Standard Signature

Use this tab to perform a Standard Signature test. The Standard Signature test goes from 10% to 90%
measures the friction, spring range and response time.

During the Standard Signature test the positioner is slowly moved from the starting position to the ending

position and back and the two curves (up and down) are measured and displayed in the Trend and the
Signature Results graphs.

Tag A Dovn 10
fm BV) Dass TpasPlas 22 v
s SR 5

3178008 [ R
B | Coredas  Salus | Ty Msis
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! s e il b e plend and ashe will eane durtg D e

Ervier e st Wl |1 AE = -
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Figure 73 - Diagnostic: Offline Diagnostics: Standard Signature

Buttons and Fields
Standard Signature
Static graph The graph is the upper right-hand corner is a static representation of the test type
selected.
Enter the The speed level is the rate of speed at which the valve is moved as the test is
Speed Level performed, 7 is the slowest and 70 the fastest. The default speed level is 4. This

field can be adjusted to account for larger (larger actuator area involved) or smaller
valves (smaller actuator area involved).

96 | Baker Hughes Copyright 2024 Baker Hughes Company. All rights reserved.



Save Results Click after the test is run and the results are saved as a baseline curve within the

as Baseline 1/ SVI3 device to which you can compare other curves. The baseline curve rep-resents
Save Results as  the best example of proper valve/positioner function. Saving a new baseline, either 1
Baseline 2 or 2, overwrites an older one.

Click to commence the test. This button changes to a Cancel button. Click the

Start
E———— Signature Results tab to see data once the test completes.
Start button
Trend Above the graph appear the presently detected values for the items shown on the
graph. The graph displays these curves by color as:

« Position - blue line on the graph vs. Time. Displa