smar

wp_fy301 CONF401 integration
6-Jan-06

FY301 integration in CONF401

The FY 301 smart control valve positioner is supported in the CONF401 software. The user
interface is consistent with other devices managed from the same tool.
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The CONF401 software communicates with FY 301 using the HART protocol through a HART

interface such as HI311 or HI321 and enables configuration, condition monitoring, diagnostics, and
monitoring of operation. It is possible to obtain the information needed to spot problems before they
affect the process and determine which control valves need to be rebuilt during the next turnaround.

Servo tuning and advanced setup, maintenance, diagnostics, identification, as well as
communication management of FY 301 can al be done from the CONF401 software. The
CONF401 application makes it possible to quickly change the FY 301 configuration during
commissioning.

Information

It is possible to retrieve all the identification information from the FY 301, eliminating the need to
manually "ring-out" the device/wiring during commissioning. This can significantly reduce the
commissioning time for a plant having many valves. An 8 character tag for example "FCV-320",
and useful data can be stored, including complete model number, a 16 character application
descriptor for example "choke valve SC2", a 32 character message for example "open bypass before
stroking” plus a date, which could indicate purchase, last maintenance, or next maintenance etc.
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HART specific information is included as well.

Device Information
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Apart from basic information such as manufacturer and device type, the page includes useful
information such as hardware revision, as well as serial numbers for the output transducer module,

the main circuit board, as well as for the complete FY 301 assembly.
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Monitoring

CONF401 allows online monitoring of the FY 301 operation. It is possible to see loop current,
desired valve position, and ambient termperature etc.

EI1-Fraom @ G
Sensor Pressure rMaimenance Trim Graphics rMultiﬂmp r Factory ‘
Ci ion r Table r Advanced Configuration r Setup r
i Device Info H’ Monitor r Specific Monitor r Device Status
Loop Current: |24 556093 ma
Percentage Range: 1005972 k]
Primary Variable: | 100 597496 %
SecondaryVariable: |24 8550938 ma
Tertiary Variable: | [] %
Quaternary Yariable: |22 5495959 “C
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Special Monitoring

It is also possible to monitor other parameters online such as actual valve position deviation, supply
pressure, actuator pressures, and drive signal etc.

Sensor Pressure r i Trim i r i rFactury |
Configuration r Table r Advanced Configuration r Setup r Diagnostic \
i Device Info r Monitor r Specific Monitor r Device Status ‘

24856098 ma
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Temn B [~|[72.58027 °F
IPieso (\) |
ITemp (°F)
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[Strokes H
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Device Status

Using the CONF401 software it is easy to see the status of FY 301. The status tab includes generic
status such as device malfunction, configuration changed flag, and cold start (indicating if power
was lost) etc.
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Basic Configuration

It is possible to see the write protection status (if the jJumper in the FY 301 has enabled or disabled
writes) to determine if the FY 301 can be configured in the first place. It is also possible to configure
what is shown in the local indicator of the FY 301, such as desired valve position or actual valve
position. The configuration tab also includes applied flow characterization ("software cam”) such as
linear, equal-percentage, or quick-opening.
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Configuration r Tahle r Advanced Configuration r Setup r Diagnostic |
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Write Protect: Mo - Mot Wirite Protected

Power Up Position: |Close

Function: ‘Linear

LCD Indication: [Py

Advanced Configuration

Much as either linear or rotary can be configured. The input range can also be adjusted allowing for
split-range operation. It is possible to set direct/reverse valve action and actuator as air to
open/close. Additionally it is possible to configure setpoint limits to prevent a valve from fully
opening and fully closing. Lastly, Tight Shut-Off (TSO) can be set to ensure that actuator applies
full force to ensure firm seating when closed, particularly important for valves requiring extra
torque to close tightly. The TSO dead-band prevents "chattering" when the desired valve position is

close to the TSO point.

Sensor Pressure r i Trim | Graphics rMuI(idrun rFat:tuly \
Configuration r Table Ir Ak ed Configuration r Setup r \
Information r’ Device Info r Monitor r Specific Monitor r Device Status ‘
Split Range Lo: 4.0 ma TSO DeadBand: 1.0 %
Split Range Hi: 200 ma Tight Shut Off: [10.0 %
SP Low Limit: 0.0 % Dev Dead Band: |2.0
SP High Limit: |[100.0 % Dewv Time: |5.0 s

Custom Applied Flow Characterization

It is also possible to create a custom applied flow characterization by building atable of up to 16

points of percent input vs. flow.
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Sensor Pressure r’ i Trim Graphics r Multidrop r’ Factory \
Configuration rr Table [ Advanced Configuration r Setup r Diagnostic |
Information r Device Info r Monitor r Specific Monitor r Device Status |
Number of points:
X%k 00 Y%k 00 XO%):  |90.0 Yoy |90.0
H20%): 200 Y20%): 200 X10{%): [100.0 Y10{%):  [100.0
X3(%): 300 Y3(%): 300 X11(%): 1100 YA1(%): 1100
M%) 400 Y4(%): 400 X12¢%):  [120.0 Y12¢%):  [110.0
X5(%): 500 Y&(%): 500 X13(%): [120.0 Y13(%): [110.0
X6(%): GO0 Y6(%): 600 X14{%):  [140.0 Y14{%):  [110.0
MF(%): 700 YF(%): 700 X15(%):  [150.0 Y15(%):  [110.0
XB(%): 0D Y8(%): 00 X16{%): [1e0.0 Y16{%): [110.0

Setup

The setup tab permits position calibration and tuning. Position calibration can be done automatically
or manually. Servo tuning including gain, reset, as well as opening and closing time can be set. The
setpoint dead-band" sets how big the deviation must be for output action to take place. This can be
used to reduce unnecessary valve movement thus reducing wear-and-tear as well as air
consumption.
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Automatic Setup

The setup tab allows starting of the automatic calibration procedure for the actual valve position
feedback sensor. During this automatic process, which usually takes a minute or two, it is possible
to see the progress online.
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Manual Setup

The setup tab also allows manual calibration procedure for the actual valve position feedback sensor
at the open and closed positions.
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Setup Status

If the automatic setup procedure for valve position feedback sensor calibration fails, the setup status
can be used to diagnose the problem. Probable causes indicated include insufficient supply pressure,
magnet missing or misaligned, position sensor failure, and piezo base out of calibration. This makes
it easier to correct the problem and get the valve up and operating faster.

CEIMES——— o

Trend

A graphical trend of up to four simultaneous variables can be displayed. For example, desired valve
position, actual valve position, drive signal, and actuator pressure. The trend chart allows detection

of sow response or oscillation as aresult of poor tuning or setup. The FY 301 can then be tuned
accordingly.
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It is possible to change the default scale in order to zoom in on an area of interest. It is possible to
save the plot asafile. A saved plot can be opened. It is possible to overlay two plots to compare
current characteristics with a past benchmark to detect change in dynamics which is aleading
indicator of wear and fouling.

Valve Performance Analysis

If the FY 301 is fitted with the /K1 option for pressure sensors for advanced diagnostics, it is
possible to see the pressure for pneumatic supply and in the high and low chambers of the actuator.
This can be used to detect loss of supply air or clogging of the air filters as well as leaks or broken

diaphragm.
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Advanced control valve diagnostics and performance analysis takes the guesswork out of
maintenance. It is possible to verify the control valve condition to determine if there is need for
valve maintenance or if it is working properly. Rather than wasting time on valve which are OK, it
is now possible to alocate resources where really needed.

Step Response

The step response test verifies the dynamic response of the valve. It is possible to evaluate how well
the valve responds and tracks the controller. If valve is not operating at optimum performance, it
can be tuned to reduce dead-time, dead-band, and overshoot etc. thus reducing process variability.
This improves the quality and value of the product the plant produces. CONF401 permits you to
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build atest profile with desired number of steps, step sizes, and dwell time, which can be

incrementing and decrementing thus moving the valve in both directions.
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It is possible to change the default scale in order to zoom in on an area of interest. It is possible to
save the plot asafile. A saved plot can be opened. It is possible to overlay two plots to compare
current characteristics with a past benchmark to detect change in dynamics which is aleading
indicator of wear and fouling.

Valve Signature

The valve signature plots actual valve position vs. actuator pressure. From this graph it is possible
to see dead-band and shutoff capability.

-----

o

i L Riaii ME

Betinai.. | [ ] poe] ] §1A] ) ane vt Lo

(1]

ol

il i

' LR Peaiial §

thil Prasaiii #

LB

Timmibny Vb5
A5 Premsipe £ = 2MANERET

8

| Py = BB ITERINE S

BP = s |

It is possible to change the default scale in order to zoom in on an area of interest. It is possible to
save the plot asafile. A saved plot can be opened. It is possible to overlay two plots to compare
current characteristics with a past benchmark to detect change in dynamics which is aleading
indicator of wear and fouling.
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Diagnostics

Alarm can also be set for the total accumulated valve travel (in equivalent number of full strokes)
and the number of reversals. This alarm is configured with the manufacturer's recommended service
life for parts thet wear and need replacement, such as the stem packing. By alarming on actual use,
it becomes possible to scheduled maintenance based on how hard the particular valve is actualy
working, rather than on afixed period that does not take valve condition into account.

Sensor Pressure r i Trim Graphics rMuNidrup rFamuw |
Configuration r Table r ed Configuration r Setup r i i |
Information r Device Info r Monitor r Specific Monitor r Device Status |

DeadBand: (2.0 %

Travel Range: |1 0 %

Max Mileage: |D 0 %
Engineering Unit: ‘% ‘ - ‘

Reversal DeadBand: |20 %

Reversal Limit: |D i}

Diagnostics Enabled [ ] Diagnostics Disabled

Diagnosis| Positioner Status|

Operational Statistics

Standard diagnostics include operational statistics such as the number reversals (the number of
times the valve changed direction) and the total accumulated valve travel in equivalent number of
full strokes. These numbers are leading indicators of wear and tear on the valve package. When
compared to manufacturer recommendation for service, it can be used to estimate remaining life
and to schedule maintenance. A high number or reversalsis also an indicator of oscillatory behavior
indicating that the FY 301 servo or control loop is not tuned properly. The current, highest, and
lowest ambient temperature is indicated and can be used to determine that the FY 301 operates
within its design limits. If the temperature around the valve is too high, the remote mount option
may necessary.

ENa e i M iR O T

Tl (Al AR R 1T R
Mg
Swnansy 00
Frvorsals; &
It Tanm
Wit T

Rt Al Fagrsmrg

It isaso possible to reset al or individual statistics collected

Positioner Status

CONF401 indicates the state of the diagnostic alarms limits including number of reversals, total
accumulated valve travel, ambient temperature, and excessive deviation. Other conditions
monitored include if the output transducer module is not connected, the piezo base is out of
calibration, if spool valve is stuck or supply air lost, and if the position feedback magnet is not
detected.
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4 Positioner Status x|

[ Reversal Limit Exceeded

[ Travel Limit Exceeded

[] Deviation Limit Exceeded

[] Output Module Not Initialized or Connected
[ Base Not Trimmed

[] Temperature Qut Of Work Range

] No Valve Movement or Low Air Supphy

[] No Magnet Detected

Actuator Pressure

If the FY 301 isfitted with the /K1 option for pressure sensors for advanced diagnosticsit is also
possible to configure alarm limits for high and low supply pressure. This can be used to detect loss
of supply air or clogging of the air filters. Pressure sensors in the FY 301 transducer measure the
supply pressure, and the pressure in the actuator chambers.
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Pressure Alarm
CONF401 shows the status of the supply pressure
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Pressure Sensor Trim
It is possible to trim (calibrate) the reading of the three pressure sensors in two points each.
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Maintenance

From the maintenance tab it is possible to reset the FY 301, hand operate the valve, review the
number of configuration changes made, password protect FY 301, and test response time etc.

= 7
Gomssl PYERAIND | Slantonaes | e Gowsacn | MlEey | bty

Cimtiqe 4 ladie Edermarmsl ustim e s s gt

bl asin thrvia # blm uiutii S FE Beew Lt ¢ H s

[ T
L Wit T D |

1end i ]

[ |

Override

It is possible to put the FY301 in local (hand) mode in which the desired valve position can be
entered from CONF401, overriding the signal from the control system received through the 4-20
mA current loop. In local mode the valve can be stroked to any position regardiess of controller
output, for example for test and verification.
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Response Time
The valve performance in terms of opening and closing response time can be measured. When

compared to original installed performance, this can be an indicator of deteriorating valve package
condition.
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Change Counter

It is possible to see the number of changes made to the FY 301 configuration. This can be used to
detect tampering and for audit and reporting purposes, particularly useful in regulated industries.
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Password Protection
To prevent inadvertent tampering with the FY 301 it is possible to configure up to three passwords
with different level access rights for the various aspects of the configuration.
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When the CONF401 user wants to access a particular aspect of the FY 301 configuration, the user
will be prompted to enter the password. The password levels and the passwords can be changed

fredly.
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Valve Package Information
It is possible to store information regarding the valve and actuator which the FY 301 is mounted on.
This may include for example make and model.
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Trim

Trim israrely used because it involved no mechanical parts and therefore drift is negligible. It is
possible to calibrate (trim) the A/D converter for the loop current input to ensure that the desired
valve position matches the 4-20 mA current signal. It is also possible to correct the reading of the
ambient temperature sensor in the transducer module.
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Trend

A graphical trend of up to four simultaneous variables can be displayed. For example, desired valve
position, actual valve position, drive signal, and actuator pressure. The trend chart alows detection
of slow response or oscillation as a result of poor tuning or setup. The FY 301 can then be tuned

accordingly.
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It is possible to save the plot as afile. A saved plot can be opened. It is possible to overlay two plots
to compare current characteristics with a past benchmark to detect change in dynamics which isa

leading indicator of wear and fouling.

Multidrop
The multidrop tab enables management of the communication aspects of FY 301. It is possible to set
the polling address.
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A number of restrictions apply to using FY 301 in multidrop mode



