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SkoFlo SF3 Actuator and PD

ABOUT SKOFLO

Our experience and track record speak for themselves.
SkoFlo has delivered over 20,000 valves since 1988. SkoFlo
products have amassed over 25 million continuous
operating hours. This level of experience is unparalleled and
provides the basis for being the solution provider to our
served market.

GENERAL INFORMATION

Product Overview

The SkoFlo Surface Actuator can be paired with various
SkoFlo valves to provide autonomous adjustment. The unit
can be controlled remotely or locally via the controls on the
front of the device. When paired with a suitable
measurement device (SkoFlo PDFM, 3rd party flowmeter, or
pressure transducer) the actuator can automatically readjust
the valve to maintain the desired set point.

Warning, Caution, Notice

Throughout this manual there are steps and procedures
which, if not followed, may result in a hazard. The following
flags are used to identify the level of potential hazard.

WARNING IS USED TO INDICATE THE PRESENCE OF A
HAZARD WHICH CAN CAUSE SEVERE INJURY, DEATH, OR
SUBSTANTIAL PROPERTY DAMAGE IF THE WARNING IS
IGNORED.

! CAUTION

CAUTION IS USED TO INDICATE THE PRESENCE OF A
HAZARD WHICH CAN CAUSE INJURY OR PROPERTY
DAMAGE IF THE WARNING IS IGNORED.

NOTICE IS USED TO NOTIFY PEOPLE OF INSTALLATION,
A OPERATION, OR MAINTENANCE INFORMATION,
WHICH IS IMPORTANT BUT NOT HAZARD RELATED.

Abbreviations and Acronyms

AFM  Autonomous Flow Measurement

CSR  Continuous Setpoint Regulation

SF3 Actuator & PDFM
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LCD  Liquid Crystal Display

LVDT Linear Variable Differential Transformer
PCB  Printed Circuit Board

PDFM Positive Displacement Flow Meter

psi Pounds per square inch

ZFS  Zero-Flow Shutdown

OPERATION

The information outlined in this manual assumes the device
is being controlled locally. For details on how to control or
program the device remotely please refer to the appropriate
SkoFlo SF3 Application Firmware User Manual.

1. User Interface

The SkoFlo Surface Actuator can display information and be
controlled/programmed both locally and remotely. The local
interface consists of three input buttons and a liquid crystal
display (LCD). The valve can also be adjusted manually via
the override handle — push to engage and turn to adjust.
See Figure 1 for more details.

Display (LCD)

UP Button

DOWN Button

ENTER Button

Manual Override
Handle

Figure 1 - Local Interface Details

2. Startup Procedure

A ENSURE THAT ALL ELECTRICAL COVERS, CABLE GLANDS,
THREADED ADAPTORS OR CONDUIT ENTRIES ARE CORRECTLY
INSTALLED BEFORE APPLYING POWER

User Guide for Modbus/HART Application Firmware Version 1.12 5




2.1 Apply power to the SF3.

2.2 The Bootloader firmware is active for a few
seconds, during which time an information screen
is displayed.

SkaFlo Industries
SFZ BOOT Fl wi.S

AFF FH wver: 1.11
AFF starts in 2 sec

H:iE¥E} EEMOTE HMenu
Figure 2 — Information Screen

2.3 Once the boot-up process completes, the
"Startup” screen appears.

SetLpt Idle

E . B'Ela"d
m . E'EI-"'EI

Set  EEE| LOCAL Henu

Ac-tual

Figure 3 - Startup Screen

! NOTICE

IF, INSTEAD OF "LOCAL", THE TEXT "REMOTE" APPEARS IN
THE BOTTOM LINE OF THE SCREEN (AND THE "READ” FIELD
IS MISSING), THE SF3 WAS LAST CONTROLLED FROM A
REMOTE COMPUTER. WITH THE SF3 IN THIS STATE, THE

LOCAL INTERFACE CAN ONLY BE USED TO READ (BUT NOT
é CHANGE) CONFIGURATION AND CALIBRATION PARAMETERS,
AND OPERATIONS SUCH AS TAKING FLOW MEASUREMENTS
CANNOT BE INITIATED. TO ESTABLISH LOCAL ACCESS, USE
THE UP AND DOWN BUTTONS TO HIGHLIGHT THE “REMOTE"
FIELD, PRESS THE ‘ENTER’ BUTTON TO ENABLE EDITING,
PRESS THE UP OR DOWN BUTTON UNTIL THE OPTION
“LOCAL" IS DISPLAYED, AND PRESS THE ‘ENTER' BUTTON
AGAIN TO COMPLETE THE OPERATION.

2.4 Open any isolation valves slowly (1 second or
longer) and pass flow through the unit.

2.5 A PDFM measurement or flow-setting operation
can now be initiated (as described in Sections 5.7
and 7, respectively).

SF3 Actuator & PDFM
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USER INTERFACE BASICS

3. Menu Navigation

3.1 The menu pages of the SF3 are shown below.

CIMU MEML ©1 of V2

Un-StoF

Flush Walue

Stem Control
Crnfa: Flow Control
Chfa: FPDFMAAFHM
Chfa: LC5E

CIMU FEMU ©2 af V2

ardwarea
Chfa: Hardware 2
Hrnaloa Setept Control
Proces=s Cal: Hha In 1
Frocess Cal: Hhna In 2
Frocess Cal: Hha Out

it 3:

CIMJ MEMU ©3 of 72

haloa Cal: Hha In
Hhaloa Cal: Hha Out
Factora Use Onla
Uiew Eetf Tahle

Cal: Retf Tahle
Chfa: RFEef Table Cal

CIMU MEHU o4 of V2

al: =1
View: LUDT Table
Cal: LUDT

[iza: Flow Control
Diz=: PDFH ;
Chfa: Enara Units

CIMU MEHU C3 of )

Srall e

I
Actuator Mainternance



3.2

33

CIMU MEMU CE of ¥

ar1la Lumbears
Databhaze Backur
Databaze Eestore
Firmuware Urarade
Chfa: General
Motifications

CIML MEHD ©F of 72

ebhoot.
Walwe Profile

Figure 4 - Menu Pages

Navigation through the menu pages is
accomplished using the UP and DOWN buttons.

To select a screen from a menu page, use the UP
or DOWN buttons to move through the screen
selections until the desired selection is
highlighted, then press the ENTER button. The
selected screen will then appear.

Parameter Editing

4.1

4.2

43

To select a screen’s parameter for editing, press
the UP or DOWN button until the desired
parameter field is highlighted, then press ENTER.

Two methods are used in the local user interface
to edit a screens configuration and calibration
parameters: Option Selection and Numeric Entry.

Option Selection

4.3.1 In the Option Selection method, a parameter
value is selected from a list of valid options.
The UP and DOWN buttons are used to
scroll through the available options; when
the desired option is displayed, the ENTER
button is used to select that option.

4.3.2 Asan example, consider the selection of the
pressure unit in the “Cnfg: Engrg Units”
screen. Press the UP or DOWN button until
the "Pressure:” field is highlighted.

skoflo
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CHFG: EMGRG UMITS

1owas IFL
FPreszure:
TemrFaeratura:

Save Cancel
Figure 5 — Option Selection 1

4.3.3 Press the ENTER button. An asterisk appears
to the left of the field to indicate that the
SF3 is now in editing mode.

CHFG: EHGREG UHITS

lowsz IFd
Freszura:
Temrarature:

Save Cancel
Figure 6 — Option Selection 2

434 Press the UP or DOWN button until the
desired pressure unit is displayed ("bar” in
this example).

CHFG: EMHGEG UHITS

lowas IFd
Prezsure:
Temnrerat.ure:

Save LCancel
Figure 7 — Option Selection 3

4.3.5 Press the ENTER button to select the value.
The asterisk disappears, indicating that
editing mode has been exited.

CHFG: EHWGREG UHITS
1oz aFd

Frez=ursa: EEP
Temrerature:

Save LCancel

Figure 8 — Option Selection 4



44  Numeric Entry

441 Inthe Numeric Entry method, a parameter
value is entered by using the UP, DOWN,
and ENTER buttons to specify the digits in
the value.

442 Asan example, consider the specification of
the flow setpoint in the “Startup” screen.
Press the UP or DOWN button until the
"Setpt” field is highlighted. In this example, a
setpoint value of '9.3" will be entered.

Setpt Idle

B . -=_|.-"|:|
m . B'EI-"I:I

Set Eead LOCAL HMernu

HC LS

Figure 9 - Numeric Entry 1

443 Note that the width of the highlighted field
reflects the maximum number of characters
(including decimal point) that can be used to
specify the parameter value (7, in this
example).

444  Press the ENTER button. An empty single-
character field is highlighted to indicate that
editing mode has been entered.

Setret Idle
i

B . B'EI-"I:'I

Set RFEead LOCHL HMenu

Hctual

Figure 10 - Numeric Entry 2

445 Press the UP button until the character ‘9’ is
displayed in the field.

SkOﬂO SF3 Actuator & PDFM

SetFt Idle

e
Ea. Eagfd

Set Eead LOCAL HMenu

Actual

Figure 11 — Numeric Entry 3

44.6 Press the ENTER button to accept this value.
The entered value shifts to the left and is no
longer highlighted, and a new blank field
appears to its right.

Setpl Idle

ol
m ; E'EI-"'I:I

Set Eead LOCAL Henu

Hctual

Figure 12 — Numeric Entry 4

447 Press the DOWN button until the decimal
point character is displayed in the field.

Setrt Idle

oM
m ; m'il-"'l'_“l

Set. REead LOCAL Henu

Actual

Figure 13 — Numeric Entry 5

448 Press the ENTER button to accept this
character.

SetFt Idle

2.
m. E'EI-"'EI

Set. Eead LOCAL HMernu

Actual

Figure 14 — Numeric Entry 6

449 Press the UP button until the character ‘3" is
displayed in the field, then press the ENTER
button to accept it.



SetFt Idle

Fli:,t,ualg : El‘yd
m . B'Eh'“d

S=t. REead LOCAL HMernu

Figure 15 — Numeric Entry 7

4.4.10 Once all the characters have been entered,
press the ENTER button again to accept the
value. The entire field is again highlighted,
indicating that editing mode has been
exited.

SetEt Idle

m ; E'El-"'l:‘l

Set. RFEead LOCAL HMenuw

Figure 16 - Numeric Entry 8

STARTUP SCREEN

5.

Introduction

5.1 Descriptions of the various fields of the “Startup”
screen are provided in the following figure.

Flonw Setpoint

Device Status

Setpt Idle*

@ B 3dw
n T

Flones Unit

W

Actual

E _ E asd 4+

Set. Iﬁl LDC{!L Meru

Actual Flow Local/Remote Mode Selector

Figure 17 — Startup Screen Details

5.2 If the ENTER button is pressed when the “Set” field
is highlighted, the SF3 will adjust the stem to
produce the setpoint flow.

5.3 If the ENTER button is pressed when the "Read”
field is highlighted, a PDFM flow measurement will
be initiated.

SF3 Actuator & PDFM
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5.4  When the Local/Remote Mode Selector field is
highlighted, it can be used to configure the SF3
control mode, either as “LOCAL" (control via the
buttons and LCD) or "REMOTE" (control via a
remote computer using, for example, the Modbus
protocol). It is changed using the Option Selection
method.

5.5 If the ENTER button is pressed when the “Menu”
field is highlighted, the "Startup” screen is exited,
and the first menu page is displayed.

5.6 If one of the Analog Input ports is configured to
monitor inlet pressure, a line will appear in the
LCD showing the current measured inlet pressure
value, as shown below.

SetrFt Idle

m. m'?-'“d

3o

Actual

Inlet: H.8
Set. |EEEElI LOCAHL Henu

Figure 18 — Startup Screen with Inlet Pressure

5.7 If one of the Analog Input ports is configured to
monitor outlet pressure, a line will appear in the
LCD showing the current measured outlet
pressure value, as shown below.

SetFt Idle

. @

Ejafd
Out.let:

H.8 F=si
et FEEE LOCAL Henu

Actual

Figure 19 - Startup Screen with Outlet Pressure

5.8 If one Analog Input port is configured to monitor
inlet pressure and the other Analog Input port is
configured to monitor outlet pressure, the LCD
will alternately display the inlet pressure and the
outlet pressure on the same line.

6. Measuring Flow

6.1 Press the UP or DOWN button until the “Read”
field is highlighted.



6.2

6.3

Idle

m ; m?fd
m . B'EI-"I:'I

Set EEEE| LOCAL Menu

Setrt

Hctual

Figure 20 - Selecting Flow Measurement

Press the ENTER button to start a PDFM
measurement. The Device Status field changes
from “Idle” to “Reading FM..." to indicate that a
measurement is in progress. If necessary, the
measurement process can be aborted by pressing
the ENTER button with the “"Abort” field
highlighted. Note that, when measuring very low
flows, it may take as long as 70 seconds for a
measurement to complete.

Setrt Feadina FH...
B B'EI-"'I:I
| |
Actiual .
3
B.0
Akbor-t. LOCAL HMeru

Figure 21 — Reading Flow Meter

Once the measurement is complete, the “Actual”
field of the screen updates to display the
measured flow.

7. Setting Flow

7.1

7.2

Press the UP or DOWN button until the “Setpt”
field is highlighted.

Setpet

m ; E'Ela"'d

Set  Read LOCAL HMenu

Idle

Figure 22 - Entering Set Point

Enter the desired flow using the Numeric Entry
editing method (as described in section 0), then

use the DOWN button to highlight the “Set” field.

(In this example, the setpoint is changed to '9.3
g9/d")

skoflo
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7.5
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Idle

9,30
m ; m?f"d

ESIl Fead LOCHL HMenuw

Setet

Actual

Figure 23 - Setting Flow Rate

Press the ENTER button to command the SF3 to
change its output flow to match the specified
setpoint value.

The SF3 starts by measuring the current flow rate.
Based on the value obtained, it adjusts the stem to
a new position, waits until the configured post-
move delay period has expired, and re-measures
the flow. During the process, the status of flow
measurement and stem adjustment operations is
displayed in the Device Status field. The process is
repeated until either the specified setpoint flow is
achieved or the configured maximum number of
adjustments is reached.

To configure the post-move delay and maximum
number of adjustments parameters, see section
11.

8. Device Status Messages

8.1

Table 1 summarizes the status and error messages
that may be displayed in the Device Status field of
the “Startup” and other screens.
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Table 1 - Device Status Messages

Message

Description

Idle

No operation is in progress.

Opening (pp.p%)

The stem is opening (pp.p is the current
stem position).

Closing (pp.p%)

The stem is closing (pp.p is the current
stem position).

Waiting (mm:ss)

The post-move delay is active (mm.ss
displays the number of minutes and
seconds remaining).

Reading FM...

A flow meter measurement is in progress.

Duty cycle Itd

The maximum on-time for the motor that
controls stem position has been exceeded.
To clear this condition, wait 10 minutes or
longer, then retry the operation that
generated this message.

INVALID SETPT

The specified setpoint flow value is outside
of the calibrated flow range of the SF3. To
clear this fault, specify a flow rate
supported by the SF3 in its Reference Table
and retry setting the flow rate.

0-FLOW SHUTDN

A zero-flow shutdown (ZFS) condition is in
effect. See section 14 for more information
on ZFS and how to clear this condition.

NO REF TABLE

The SF3 has no valid Reference Table. To
clear this fault, create a Reference Table as
described in section 37, then retry setting
the flow rate.

NO FLOWMETER

No flow meter (internal PDFM or external
flow meter) is configured for the SF3. To

clear this fault, configure a flow meter as
described in section 15.

MOTOR STALL

A stall condition was detected for the
motor that controls stem position. To clear
this fault, retry setting a flow or a stem
position; if the fault persists, contact SkoFlo
for assistance.

NO VALVE PROF

No valid valve profile exists for this SF3.
Contact SkoFlo for assistance.

NO LVDT TABLE

No valid PDFM calibration table exists for
this SF3. Contact SkoFlo for assistance.

ERR 26

The piston in the PDFM has not returned to
its proper starting position. Contact SkoFlo
for assistance.

ERR 30

An over-current condition was detected in
the solenoid that controls the PDFM.
Contact SkoFlo for assistance.

ERR 35

A fault has been detected in the encoder
that is used to determine stem position.
Contact SkoFlo for assistance.

skoflo

SF3 Actuator & PDFM

CONFIGURATION SCREENS
9. Run/Stop

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

In the “Stopped” state, the display is backlit in
blue, and the following operations are disabled:
taking a PDFM measurement, setting a flow rate,
setting a stem position.

In the "Run” state, the display is backlit in green,
and all operations are available.

As shipped from the factory, the SF3 is configured
to power up in the “Stopped” state.

To configure the Run/Stop parameters, navigate
to the “Run/Stop " screen, shown below.

Figure 24 — Run/Stop Screen

The “State” parameter specifies whether the SF3 is
in the "Run” or "Stopped"” state. Its value is
changed using the Option Selection method.

If the "AutoRun” parameter is configured as
"Enabled”, the SF3 is automatically put in the
"Run” state after a power-cycle or software reboot.
Its value is changed using the Option Selection
method.

To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button.

To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

10. Stem Control

10.1 To view the current stem status or set the stem to

User Guide for Modbus/HART Application Firmware Version 1.12

a new position, navigate to the "Stem Control”
screen, shown below.
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STEM COWTREOL

Stem Poshn: H. B AX
State: Idle
Target Posn: S . B
Duta cacle: F2H: EE

Set. =R

Figure 25 — Stem Control Screen

10.2 The "Stem Posn” field is a read-only display of the
current stem position as a percentage of fully
open.

10.3 The "State” field is a read-only display of the
current device status. See Table 1 for a list of
possible device status values.

10.4 The "Duty cycle” field is a read-only display of the
number of hours and minutes remaining before a
stem move will be blocked due to duty cycle
limitations on the motor that controls the stem. Its
value decreases when the stem is moving and
increases (up to a firmware-controlled limit) when
the stem is idle.

10.5 To set a new stem position, perform the following
operations:

10.5.1 Press the UP or DOWN button until the
“Target Posn” field is highlighted.

10.5.2 Specify the new stem position using the
Numeric Entry method.

10.5.3 Press the UP or DOWN button until the “Set”
field is highlighted.

10.5.4 Press the ENTER button to initiate the move
to the new stem position. The “State” and
“Stem Posn” fields update to reflect their
current dynamic values, and the “Set” field
becomes an “Abort” field, as shown below.
Pressing the ENTER button when the “"Abort”
field is highlighted will terminate the move.
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STEM COWTREOL

Stem Fosn: 1. 564
State: Closing...
Taraet. Posn: SH . B

Duta cacle: rl9: 52
Diane

Figure 26 — Setting Stem Position 1

10.5.5 When the move completes, the screen is
updated as shown below.

STEM COMTEOL

Stem Posn: S8, Bax
State: Idle
Taraet Posn: SH . HE
Lty cocle: ¥2H: @A

Done

Figure 27 — Setting Stem Position 2

10.5.6 To exit the screen, press the UP or DOWN
button until the "Done” field is highlighted,
then press the ENTER button.

11. Flow Control Configuration

11.1 To configure the various parameters used by the
SF3 when setting a flow rate, navigate to the
“Cnfg: Flow Control” screen, shown below.

CHFG: FLOW COMTREOL

Post—mowe: H zecs
Max adiusts: 16
Save [CEREEN

Figure 28 - Flow Control Configuration Screen

11.2 The "Post-move” parameter specifies the number
of seconds the SF3 will wait after moving to a new
stem position before taking a new flow
measurement. Its value is changed using the
Option Selection method.

11.3 The "Max adjusts” parameter specifies the
maximum number of times the SF3 will try moving
the stem and measuring flow before terminating
the operation. Its value is changed using the
Option Selection method.
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12.

11.4 To apply the changes that have been specified
and exit the screen, navigate to the "Save” field
and press the ENTER button.

11.5 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

PDFM and AFM Configuration

12.1 Autonomous Flow Measurement (AFM) is a
feature in which the PDFM is configured to take
flow measurements automatically at a
configurable rate.

12.2 To configure the various PDFM and AFM
parameters, navigate to the "Cnfg: PDFM/AFM"
screen, shown below.

CHFG: FDFH-<AEH

Bul k mod: e
SEec Iravito: 1. 0088
AFM =tate: Lizabled
AFM Feri1od: 13 min

AFHM auto-restart: Ho
Save [HEREN

Figure 29 - PDFM/AFM Configuration Screen

12.3 The "Bulk mod” parameter specifies (in the
currently configured pressure unit) the value of
bulk modulus used by the SF3. This value is used
to compensate the PDFM flow value for the
effects of inlet pressure. If the value '0.0" is
specified, no compensation will be made. Its value
is changed using the Numeric Entry method.

12.4 The "Spec gravity” parameter specifies the value of
specific gravity used by the SF3 to calculate mass
flow rate when the flow unit is set to "kg/m". Its
value is changed using the Numeric Entry method.

12.5 The "AFM state” parameter specifies whether AFM
is enabled or disabled. Its value is changed using
the Option Selection method.

12.6 The "AFM period” parameter specifies how often,
in minutes, the SF3 takes a flow measurement with
the PDFM. Its minimum value is ‘5, and its
maximum value is ‘65534’ (18.2 hours). Its value is
changed using the Numeric Entry method.

12.7 The "AFM auto-restart” parameter specifies
whether AFM is enabled automatically after a
power-cycle or software reboot. Its value is
changed using the Option Selection method.

13
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12.8 To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button.

12.9 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

. Continuous Setpoint Regulation (CSR)

Configuration

13.1 Continuous Setpoint Regulation is a feature in
which the stem adjusts autonomously to keep the
actual flow rate (as measured by the flow meter)
at the current setpoint value.

13.2 A deadband parameter is used to determine how
much error between the setpoint and the
measured flow rate is allowed before a CSR
adjustment is triggered.

13.3 To configure the various CSR parameters, navigate
to the "Cnfg: CSR" screen, shown below.

CHFG: CSE
State: Lizabled
Period: 5 min
Deadbhand: #H.8 a-d
Deadband Fct: A s
Use deadband rct: Yes
Aut.o—enable: Hio

Sauve [HETEE

Figure 30 — CSR Configuration Screen

13.4 The "State” parameter specifies whether CSR is
enabled or disabled. Its value is changed using the
Option Selection method.

13.5 The "Period” parameter specifies how often, in
minutes, the SF3 checks whether the actual flow is
outside the deadband. Its minimum value is '5’,
and its maximum value is ‘65534’ (45.5 days). Its
value is changed using the Numeric Entry method.

13.6 The "Deadband” parameter specifies the
deadband as a flow, in the currently configured
flow unit; its value is only used if the "Use
deadband pct” parameter is set to “No”. Its value
is changed using the Numeric Entry method.

13.7 The "Deadband pct” parameter specifies the
deadband as a percent of the current flow
setpoint; its value is only used if the “Use
deadband pct” parameter is set to "Yes". Its value
is changed using the Numeric Entry method.
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13.8 The "Use deadband pct” parameter specifies

whether the deadband is a flow or a percent of
the flow setpoint. Its value is changed using the
Option Selection method.

13.9 The "Auto-enable” parameter specifies whether

CSR is automatically enabled after a power-cycle
or software reboot. Its value is changed using the
Option Selection method.

13.10To apply the changes that have been specified

and exit the screen, navigate to the “Save” field
and press the ENTER button.

13.11 To exit the screen without saving any changes,

navigate to the "Cancel” field and press the ENTER
button.

14. Zero-Flow Shutdown (ZFS) Configuration

14.1

14.2

14.3

14.4

14.5

14.6

Zero-Flow Shutdown is a feature in which the
stem is commanded to close fully if zero-flow
readings are obtained from a configurable
number of consecutive flow measurements.

A ZFS condition is cleared by commanding the
SF3 to set a flow rate or to move to a new stem
position.

To configure the various ZFS parameters, navigate
to the "Cnfg: ZFS" screen, shown below.

CHFG: ZF5S
State: Dizahled
Max B-flow reads: g

Save [MEREEN

Figure 31 - ZFS Configuration Screen

The “State” parameter specifies whether the ZFS
feature is enabled or disabled. Its value is changed
using the Option Selection method.

The "Max 0-flow reads” parameter specifies the
number of consecutive zero-flow readings
required to trigger a shutdown. Its minimum value
is ‘1, and its maximum value is '9". Its value is
changed using the Option Selection method.

To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button.
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14.7 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

15. Hardware Configuration

15.1 To configure the various hardware features of the
SF3, navigate to the “Cnfg: Hardware" screen,
shown below.

CHFG: HARDWARE

FlowMeter: Internal
Hhalnh 1: ruzed
AHhaln 2: Urised
Analut Src: Urnused
Analut. Mode: Disabled

Save [EREEN

Figure 32 - Hardware Configuration Screen

15.2 All hardware configuration parameters are

changed using the Option Selection method.

15.3 The "FlowMeter” parameter specifies the type of
flow meter (if any) to be used to provide flow
measurements.

15.4 Table 2 summarizes the options available for the
Flow Meter parameter.

Table 2 - Flow Meter Options

Option

Description

None

Flow measurements are not supported.

Internal

The internal flow meter is used for flow
measurements.

15.5 The "Analn 1" and "Analn 2" parameters specify
how the SF3 interprets electrical signals it receives
through the Analog Input 1 port and the Analog
Input 2 port, respectively.

15.6 Table 3 summarizes the options available for the
Analog Input 1 and Analog Input 2 parameters.
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Table 3 - Analog Input 1 and 2 Options

Option Description
Unused Information received through the port is
ignored.

Inlet press The value represents the pressure
measured at the inlet of the SF3.

Outlet press | The value represents the pressure
measured at the outlet of the SF3.

Flow setpt The value represents the flow rate
setpoint to be maintained by the SF3.

15.7 The "AnaOut Src” parameter specifies the property
whose process value is represented by the current
or voltage signal produced by the Analog Output
port.

15.8 Table 4 summarizes the options available for the
Analog Output Source parameter.

Table 4 — Analog Output Source Options

Option Description

Unused No process value is represented. The port
provides a constant 0-mA or 0-Volt output,
depending on the Analog Output Mode
configuration.

PDFM flow | The output represents the current PDFM
flow measurement, adjusted per the value
of the Bulk Modulus parameter.

PDFM raw | The output represents the current
unadjusted PDFM flow measurement

Analn1 PV | The output represents the process value
currently configured for Analog Input 1.

Analn2 PV | The output represents the process value
currently configured for Analog Input 2.

15.9 The "AnaOut Mode" parameter specifies whether
the Analog Output port outputs a current or a
voltage signal, as well as the minimum and
maximum values for that signal.

15.10 Table 5 summarizes the options available for the
Analog Output Mode parameter.

SkOﬂO SF3 Actuator & PDFM

Table 5 - Analog Output Mode Options

Option Description

Disabled | No signal is output at the port.

4-20 mA | Output is a current with range 4 mA to 20 mA.

0-20 mA | Output is a current with range 0 mA to 20 mA.

0-24 mA | Output is a current with range 0 mA to 24 mA.

0-5V

Output is a voltage with range 0 Vto 5 V.

0-10V Output is a voltage with range 0 V to 10 V.

+/-5V Output is a voltage with range -5V to +5 V.

+/-10 V | Output is a voltage with range -10 V to +10 V.

15.11The "Analn 1" and "Analn 2" parameters may not

be configured to the same option (except for
“Unused”). If such configuration is attempted, an
error message will appear and the "Save” field will
disappear, as shown below. Changing one of
analog input options will remove the error
condition.

CHFG: HARDMWARE
FlowMeter: Internal
Hhaln 12 Inlet Press
Hhaln 2=
Analut. Src: Hhuse
Analut. Mode: Disabled

ERE: Arnalnl=Analnz
Cancel

Figure 33 — Hardware Configuration Error Screen

15.12To apply the changes that have been specified

and exit the screen, navigate to the “Save” field
and press the ENTER button.

15.13 To exit the screen without saving any changes,

navigate to the “Cancel” field and press the ENTER
button.

16. Hardware Configuration 2

16.1

16.2

This screen allows the user to select the
configuration for the valve that is installed in the
SF3.

NOTE: This screen would only be used after a
SkoFlo valve has been removed from the SF3 and
replaced with a different valve model.

To configure the SF3 for a valve model, navigate
to the "Cnfg: Hardware 2" screen, shown below.
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CHFG: HHEDHHEE Z
Ualwe Frofile
SFSEEEHTLIA- ?EB 2.4

Save [HETS=EN

Figure 34 — Hardware Configuration 2 Screen 1

16.3 Press the DOWN button to highlight the field
under the “Valve profile:" label.

CHFG: HARDWAEE 2
Ualue PPDFlle.

Save Cancel

Figure 35 — Hardware Configuration 2 Screen 2

16.4 Select the profile for the desired valve model
using the Option Selection method.

16.5 To apply the selection that has been specified and
exit the screen, navigate to the “Save” field and
press the ENTER button.

16.6 To exit the screen without saving any change,
navigate to the “Cancel” field and press the ENTER
button.

17. Engineering Units Configuration

17.1 To configure the engineering units used to specify
flow, pressure, and temperature, navigate to the
"Cnfg: Engrg Units” screen, shown below.

CHFG: EMGRG UHITS

lows
Preszure: P 1
Temrerature: °F

Save [SETTEEIN

Figure 36 — Engineering Units Configuration Screen

17.2 Flow, pressure, and temperature units are changed
using the Option Selection method.

17.3 Table 6 summarizes the abbreviations used in the
Flow, Pressure, and Temperature fields.

SF3 Actuator & PDFM
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Table 6 — Unit Abbreviations

Abbreviation | Property Unit

g/d flow U.S. gallons per day
g/h flow U.S. gallons per hour
g/m flow U.S. gallons per minute
Il/d flow liters per day

I/h flow liters per hour

I/m flow liters per minute

m3/d flow cubic meters per day
m3/h flow cubic meters per hour
m3/m flow cubic meters per minute
mL/d flow milliliters per day

mL/h flow milliliters per hour
mL/m flow milliliters per minute
kg/m flow (mass flow) | kilograms per minute
psi pressure pounds per square inch
bar pressure bar

kPa pressure kilopascal

°F temperature degrees Fahrenheit

°C temperature degrees Centigrade

17.4 To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button.

17.5 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

18. PDFM Hardware Configuration 1

18.1 To view the first set of parameters used to control
the operation of the PDFM, navigate to the "Cnfg:
PDFM Hardware 1" screen, shown below.

CHFG: FDFM HARDWARE 1

Hil! on—time: a8 ms
Piston const: B.2276
LUDT Fri amFl: Yol

[ETR=E

Figure 37 - PDFM Hardware Configuration 1 Screen

18.2 The fields display control parameter values that
are configured at the factory.

18.3 To exit the screen, press the ENTER button.
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19. PDFM Hardware Configuration 2

19.1 To view the second set of parameters used to
control the operation of the PDFM, navigate to
the “"Cnfg: PDFM Hardware 2" screen, shown

below.

CHFG: PDFHM HARDMWAEE 2

LUDT rhase cal: T

State: Idle
Ex 11

Figure 38 - PDFM Hardware Configuration 2 Screen

19.2 The fields display control parameter values that
are configured at the factory.

19.3 To exit the screen, press the ENTER button.
20. Analog Setpoint Control

20.1 To configure the parameters associated with
controlling setpoints based on the current flowing
into one of the analog input ports, navigate to the
"Analog Setpt Control” screen, shown below.
(The Analog Setpoint Control feature is active
when the “Flow Setpt” option is configured for
either Analog Input 1 or Analog Input 2. See
Section 15 for details.)

AMALOG SETPFT COMTREOL

OnHnalnlnderranas:
Setpt. To Cal Limit
OnAnalnlverranas:
Mowe Stem To HMax

Sauve

Figure 39 — Analog Setpoint Control

20.2 All analog setpoint control configuration
parameters are changed using the Option
Selection method.

20.3 The “OnAnalnUnderrange” parameter specifies
how the SF3 behaves if Analog Setpoint Control is
active and the configured analog input current
falls below 4 mA.

20.4 The “OnAnalnOverrange” parameter specifies how
the SF3 behaves if Analog Setpoint Control is
active and the configured analog input current
rises above 20 mA.

skoflo

SF3 Actuator & PDFM

20.5 Table 7 summarizes the options available for the
"OnAnalnUnderrange” parameter.

Table 7 - OnAnalnUnderrange Options

Option Description

No Setpt The SF3 flow setpoint remains at the value

Change it had before the input current fell below 4
mA.

Setpt To Cal The SF3 flow setpoint is set to the flow

Limit value configured for an input current of 4

maA.

Move Stem to
Min

The stem moves to the minimum stem
percent position (0%).

Move Stem to
Max

The stem moves to the maximum stem
percent position.

20.6 Table 8 summarizes the options available for the
“OnAnalnOverrange” parameter.

Table 8 - OnAnalnOverrange Options

Option Description

No Setpt The SF3 flow setpoint remains at the value

Change it had before the input current rose above
20 mA.

Setpt To Cal The SF3 flow setpoint is set to the flow

Limit value configured for an input current of 20

maA.

Move Stem to
Min

The stem moves to the minimum stem
percent position (0%).

Move Stem to
Max

The stem moves to the maximum stem
percent position.

20.7 To apply the changes that have been specified
and exit the screen, navigate to the "Save” field
and press the ENTER button.

20.8 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER

button.

21. Modbus Configuration

21.1 To configure the Modbus communication
parameters for communication between a remote
computer and this SF3, navigate to the “"Cnfg:
Modbus" screen, shown below.
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CHFG: HAabELS

Hddres=s: 1
Baud rate: b = 5
Paritg: Hone
Stor bits: 1

Save [HEEEN

Figure 40 - Modbus Configuration Screen

21.2

21.3

214

215

21.6

The “"Address” parameter specifies the Modbus
address used to access this SF3 from a remote
computer. Its minimum value is ‘1, and its
maximum value is '247". Its value is changed using
the Numeric Entry method. The SF3 is shipped
from the factory with the Address parameter set
to'1".

The "Baud rate” parameter specifies the bit rate at
which a remote computer communicates with this
SF3. Its value is changed using the Option
Selection method.

Table 9 summarizes the options available for the
Baud Rate parameter. The SF3 is shipped from the
factory with the Baud Rate parameter set to
'57600'.

Table 9 - Modbus Baud Rate Options

Option
1200
2400
4800
9600
19200
38400
57600

The "Parity” parameter specifies type of parity
used in communications between a remote
computer and this SF3. Its value is changed using
the Option Selection method.

Table 10 summarizes the options available for the
Parity parameter. The SF3 is shipped from the
factory with this parameter set to ‘None'.

skoflo
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Table 10 — Modbus Parity Options

Option

None
Odd

Even

The “Stop bits” parameter specifies the number of
stop bits used in communications between a
remote computer and this SF3. Its value is
changed using the Option Selection method.

Table 11 summarizes the options available for the
Stop Bits parameter. The SF3 is shipped from the
factory with this parameter set to ‘1.

Table 11 - Modbus Stop Bits Options

Option
1

2

1.5

To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button. Note: The new
configuration will not take effect until the SF3 is
power-cycled or software rebooted.

21.10To exit the screen without saving any changes,

221

22.2

navigate to the “Cancel” field and press the ENTER
button.

22. Clock Configuration

To configure the real-time clock and its associated
parameters, navigate to the "Cnfg: Clock” screen,
shown below.

CHFG: CLOCE
BatterJ: 3.
Format: 24-=hr
Late: A1 Jan 2868A
Time: 22:33:54 —
refInt: 1.15 1)
Set. |31

Figure 41 - Clock Configuration Screen 1

To change any of the clock settings, press the UP
or DOWN button until the “Set” field is
highlighted, then press the ENTER button.
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CHFG: CLOCE
EatterJ: S.83 1)
Faormat.: 24=hr

Date: @1 Jan EEEE

Time: 22:37:155 -

UrefInt: 1.18 Ll
Sauve

Figure 42 - Clock Configuration Screen 2

22.3 The “Format” parameter specifies whether the
time is displayed in 12-hour or 24-hour format. Its
value is changed using the Option Selection
method.

224 To set the date, do the following:

22.4.1 Press the UP or DOWN button until the field
to the right of the "Date:" label is
highlighted.

CHFG: CLOCE
Battera: K
Format.: 2d4—hr

Date: Jan EEEE

Time: -

efInt: 1.18 Ll
Save LCancel

Figure 43 - Setting the Date 1

22.4.2 Enter the day of the month using the Option
Selection method.

CHFG: CLOCE
Batterg: 5

Format.: S~k
Dat.=: Jan EEBE
Time: F

S T T
Sauve Cancel

Figure 44 — Setting the Date 2

22.4.3 Press the DOWN button to highlight the
Month field.
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CHFG: CLOCE
Battera: Z.82 L)

Format.: i4—hﬁ
Date: 185 2886
Time: Z2: t55 ——

UrefInt: 1.18 1
Save LCancel

Figure 45 - Setting the Date 3

2244 Enter the month using the Option Selection

method.

CHFG: CLOCE
Batterd: G HE
Format.: 24-hr
Date: 18 g@m ZAEA
Timea: 5 —
UPEFIht 1.12 L)

Sauve Eancel

Figure 46 — Setting the Date 4

22.4.5 Press the DOWN button to highlight the

Year field.

CHFG: CLOCE
Batterd: G« @HE
Format.: 2d4-hr
Date: 12 Jun QMMH
Time: 22:37: ==
UrefInt: 1.12 L)

Save LCancel

Figure 47 - Setting the Date 5

22.4.6 Enter the year using the Option Selection

method.
CHFG: CLOCE
Eatterd: Z.H8 U
Faormat.: 2d=hr

Date: 12 Jun EFEE

Time: 22:37: ==

UefInt: 1.12 U
Sauve Cancel

Figure 48 - Setting the Date 6

22.5 To set the time, do the following:

22.5.1 Press the UP or DOWN button until the field
to the right of the “Time:" label is
highlighted.
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CHFG: CLOCE

Batterg: Z.H2 LU
Faormat.: 24—hr-
Date: 18 Jun Z2H02H
Time: t 3755 —

Urefint: 1.18 U
Save LCancel

Figure 49 - Setting the Time 1

22.5.2 Enter the hour using the Option Selection

method.

CHFG: CLOCE
BatterJ: Z.85 L
Format.: 24=hr
Date: 18 Jun 28026
Time: 55 ——

tAr:
LrefInt: 1.15
Sauve LCancel

Figure 50 — Setting the Time 2

22.5.3 Press the DOWN button to highlight the
Minute field.

CHF Gz CLOCE
Batterd: F.82 L
Faormat.: 2d=hr
Date: 15 Jun EEEE
Time: 13:

UrefInt: 1.18 Ll
Saue LCancel

Figure 51 — Setting the Time 3

22.5.4 Enter the minute using the Option Selection

method.
CHFG: CLOCE
Battera: Z.H2 L
Faormat.: 24—k

Date: 12 Jun Z82H

Time: 13:FE:5S5S ——

Uref Int: 1.12 L)
Save Cancel

Figure 52 — Setting the Time 4

22.5.5 Press the DOWN button to highlight the
Second field.
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CHFG: CLOCE
BatterJ: Z.H85 L
Faormat.: 2d=hr

Date: 12 Jun EEEE

Time: 13:52:EE -

et Int: 1.15 U
Saue Cancel

Figure 53 - Setting the Time 5

22.5.6 Enter the seconds using the Option
Selection method.

CHFG: CLOCE
BatterJ: Z.B2 1)

Format: i4—hﬁ
Date: 18 Jun EEEE
Time: 13:52:[E5 -
UrefInt: 1.12 U

Saue Eancel

Figure 54 - Setting the Time 6

22.5.7 If the format is set to “12-hr", use the DOWN
button to highlight the "AM/PM" field, and
enter the desired value using the Option
Selection method.

22.6 To exit the screen without saving any changes,

navigate to the "Cancel” field and press the ENTER
button.

22.7 To apply the changes that have been specified,

navigate to the “Save” field and press the ENTER
button.

CHFG: CLOCE
Batterg: S.83 L)
Faormat.: 24d-hr

Date: 18 Jun EBEE
Time: 13:52:528 -
UrefInt:

Figure 55 - Setting the Time 7

22.8 Press the DOWN button to highlight the "Exit”

field, then press the ENTER button to exit the
screen.
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23. LCD Configuration

23.1 To view the parameters that control the
appearance of the LCD and control the heater that
regulates its temperature, navigate to the "Cnfg:
LCD" screen, shown below.

CHF Gz LCD

LCD temF: Z.92°F
Heater state: Ok
Heater mode: Control
Setroint: A, 88" F
Hozteresizs: 2.68°F
Contrast: 20

[(ETIT=N

Figure 56 — LCD Configuration Screen

23.2 The "LCD temp” field displays the current
temperature of the LCD assembly, as measured by
a sensor in the assembly.

23.3 The remaining fields display the values of control
parameters that are set at the factory.

23.4 To exit the screen, press the ENTER button.
24. User Interface (Ul) Configuration

24.1 To configure the various features of the user
interface, navigate to the “Cnfg: Ul" screen, shown
below.

CHFG: UI

Timeout.: 38 sec

Save  [HETTEEN

Figure 57 - Ul Configuration Screen

24.2 The “Timeout” parameter specifies (for screens
that do not display real-time data) how long, in
seconds, the SF3 keeps the screen active before
automatically returning to the “Startup” screen if
no buttons are pressed. The minimum value is '30’,
and the maximum value is '65534' (about 18
hours). Its value is changed using the Numeric
Entry method.

24.3 To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button.

SF3 Actuator & PDFM
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244 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

25. Valve Profile Configuration

25.1 The "Valve Profile” screen, shown below, allows
configuration of various parameters of the valve
installed on the SF3.

NOTE: These parameters should not be modified
unless instructed to do so by SkoFlo personnel.

LALVE FPREOFILE

Stem ouvershoot: 168.A08%
Min FPDFM readina:
H.,29 3-d

Save  [SETEEENN

Figure 58 — Valve Profile Configuration Screen

25.2 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

26. Hardware Monitors

26.1 To view usage statistics for the PDFM and actuator
installed in the SF3, navigate to the "Hardware
Monitors" screen, shown below.

HARDWARE MOMITORS

FOFM OF=: 5]
Aot Rews: a2d. 7

Figure 59 — Hardware Monitors Screen

26.2 The “PDFM Ops” field displays the number of
times the PDFM has been activated to perform a
flow measurement.

26.3 The "Actr Revs" field displays the number of
revolutions the stem has made in its execution of
stem position-setting requests.

26.4 To exit the screen, press the ENTER button.
27. General Configuration

27.1 To view information about the PCB and firmware
installed in the SF3, navigate to the “Cnfg:
General” screen, shown below.
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CHFG: GEHERAL
FCE F-rn: 9854 Rew
FCE =-~n: QEEES 1
Boot. FI wer: 1
AFF FH wer: 1
Uni=sue ID: BEA1 1S4
-55415710-283537

Figure 60 — General Configuration Screen

27.2 To exit the screen, press the ENTER button.
28. Serial Numbers

28.1 To view the serial numbers assigned to the PCB,
the actuator, and the valve installed in the SF3,
navigate to the “Serial Numbers" screen, shown

below.

SERIAL HUMEBERS
FCB: JEBEEd1E1
Actuator: H&41d1
Lalwe: Le41A1

L2

Figure 61 — Serial Numbers Screen

28.2 To exit the screen, press the ENTER button.
29. Reboot

29.1 To reboot the processor in the SF3, navigate to
the "Reboot” screen, shown below.

FEEDOT

Feboot [METEM

Figure 62 — Reboot Screen

29.2 To exit the screen without rebooting the
processor, navigate to the "Cancel” field and press
the ENTER button.

29.3 To reboot the processor, navigate to the “Reboot”
field and press the ENTER button. The SF3 will go
through its power-up initialization sequence, after
which the “Startup” screen will appear.

skoflo

30. Factory Use Only

SF3 Actuator & PDFM

30.1 This screen should only be used if directed to do
so by a qualified SkoFlo Industries representative.

CALIBRATION SCREENS

31. Analog Input 1 Process Calibration

31.1 The process calibration for Analog Input 1 is used
to specify the relationship between the current (in
mA) flowing from an external source into Analog
Input 1 and the process value represented by that
current.

31.2 Before starting this calibration, make sure that
Analog Input 1 is configured for the desired
property. Section 15 describes how to do this
configuration. In this example, Analog Input 1 is
configured for Flow Setpoint.

31.3 Navigate to the "Process Cal: Ana In 1" screen,
shown below. The "Min" value displayed is the
lowest value to which the flow can be set (based
on the reference table), and the “Max" value is the
highest value to which it can be set.

FROCESS CHL: AMA IH 1

Configs low setet

CtrlDeadband: 188 uA

CurrimH? Flowd a<d>
4. HH H.H

20, AR A,
Min=2.7@ Max=287.6

|12

Figure 63 — Analog Input 1 Process Calibration 1

31.4 Press the UP or DOWN button until the field to
the right of the lesser input current value ('4.00
mA', in this example) is highlighted.

FEOCESS CAL: AMA IH 1

Confia:z Flow setret
Ctr1Deadband: 188 uA
CurrimH? Flowd a-d
4. 848
2B BA .
Min=2.7H Max=827.5

Save Cancel
Figure 64 - Analog Input 1 Process Calibration 2

31.5 Using the Numeric Entry method, enter the
process value ('10.0 g/d’, in this example)
corresponding to the lesser input current value.
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EEDEESS EHLIE_IHHH IE %. 32. Analog Input 2 Process Calibration
EEE 1 Ef.:_‘adbahd= ! 1 EE E|:| 32.1 The process calibra'tion for Analog Input 2 is usegl
CurrimH? Flowd a-d to specify the relationship between the current (in
. mA) flowing from an external source into Analog
Mi hg% - g% HEH_EE%" & Input 2 and the process value represented by that
Save Cancel current.

32.2 Before starting this calibration, make sure that

Figure 65 — Analog Input 1 Process Calibration 3 ) . .
Analog Input 2 is configured for the desired

31.6 Press the DOWN button until the field to the right property. Section 15 describes how to do this
of the greater input current value ('20.00 mA’, in configuration. In this example, Analog Input 2 is
this example) is highlighted. configured for Inlet Pressure.
PROCESS CAL: AMA IH 1 32.3 Navigate to the "Process Cal: Ana In 2" screen,
EEn{‘é‘gg T Elgwlagtpa shown below.
r 23 = s - L
CurtCmA?  Flowd a-d2 FROCESS CAL: AMA IM 2
4. 6@ 16,3 Confia: Inlet Fress
26, 88 Ctrlleadband: 188 ul

5 CurtimH» PressiFsil
=l 6. 66 . &

Save  [MEREEN

Figure 68 — Analog Input 2 Process Calibration 1

Min=2.7H ax= .
Save LCanc

Figure 66 — Analog Input 1 Process Calibration 4

31.7 Using the Numeric Entry method, enter the
transducer process value ('500.0 g/d’, in this
example) that corresponds to the greater input

32.4 Press the UP or DOWN button until the field to
current value.

the right of the lesser input current value ('4.00

PROCESS CAL:=: AMA IH 1 mA’, in this example) is highlighted.
Contia: Flow setrt

Ctrlbeadband: 188 oA PROCESS CAL: AHA IM &
Curreima)  Flowt a-d) Confia: Inlet Press

CtrlDeadband: 188 uAH

2@, 848 CurrimH?) Pressipsil
Min=2.7a Hax=%%;.6 4, @
Save Cancel 2@, B4 B
Figure 67 — Analog Input 1 Process Calibration 5 Save Cancel

31.8 The Control Deadband parameter specifies how Figure 69 - Analog Input 2 Process Calibration 2

much the input current must change before the
SF3 will respond to the new value. The minimum
value is 10 microamps, and the maximum value is
1000 microamps. To change this value, press the
UP or DOWN button until the “"CtrIDeadband”
field is highlighted, then use the Numeric Entry
method to enter the new value.

32.5 Using the Numeric Entry method, enter the
transducer process value ('20.0 psi’, in this
example) that corresponds to the lesser input
current value.

31.9 To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button.

31.10To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.
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PROCESS CAL: AMA IM 2
Confia: Inlet Fress
CtrlDeadband: 16868 uA
EuPEiEE} FPressipsi)

20, BE

Save Cancel
Figure 70 — Analog Input 2 Process Calibration 3

32.6 Press the DOWN button until the field to the right

of the greater input current value ('20.00 mA’, in
this example) is highlighted.

FROCESS CAL: AMA IH 2
Confia: Inlet press
CtrlDeadband: 188 gA
CurrimH?» PressiFsi?

4 u L]
28, BE I - 1Y <]
Save Cancel
Figure 71 - Analog Input 2 Process Calibration 4

32.7 Using the Numeric Entry method, enter the
transducer process value ('5000.0 psi’, in this
example) that corresponds to the greater input
current value.

PROCESS CAL: AHA IH 2
Confia: Inlet preszss
CtrlDeadband: 188 ul
CurrimH? Pressipsil

4 L] L]
26, 85 L oikkIk, L]
Save Cancel
Figure 72 — Analog Input 2 Process Calibration 5

32.8 To apply the changes that have been specified
and exit the screen, navigate to the "Save” field
and press the ENTER button.

32.9 To exit the screen without saving any changes,

navigate to the “Cancel” field and press the ENTER

button.
33. Analog Output Process Calibration

33.1 The process calibration for the Analog Output is
used to specify the relationship between the

current (in mA) or voltage (in Volts) emitted by the

Analog Output and the process value that is
represented by that current or voltage.

SkOﬂO SF3 Actuator & PDFM

33.2 Before starting this calibration, make sure that the
Analog Output is configured for the desired
output source and output mode. Section 15
describes how to do this configuration. In this
example, the output source is configured for
PDFM Flow and the output mode is configured as
a 4-20 mA current source.

33.3 Navigate to the "Process Cal: Ana Out" screen,
shown below.

FROCESS CAL: AHMA OUT
Out. Src: iy
Out. Modes 4-28 mH
OutFut.mA> Flow? a<d2

4.6 H. 8
Z8.8 16A. A
Save [HEREEM

Figure 73 — Analog Output Process Calibration 1

33.4 Press the UP or DOWN button until the field to
the right of the lesser output current value ('4.0
mA’, in this example) is highlighted.

FROCESS CHL: AHA OUT
Qut. Src: FDFM £1ow

Qut. Mode: = il
Dutzuaimﬂb Flowt a-d
26, @ .

Saue Cancel
Figure 74 — Analog Output Process Calibration 2

33.5 Using the Numeric Entry method, enter the output
process value ('1.0 g/d’, in this example) that
corresponds to the lesser output current value.

FPEOCESS CHL: AHA OUT
Dt iy

Srcs
Dut. Mode: =21 mH
Dutzuaﬂmﬂh Floweg =<4
2. B .

Save Cancel

Figure 75 — Analog Output Process Calibration 3

33.6 Press the UP or DOWN button until the field to
the right of the greater output current value ('20.0
mA', in this example) is highlighted.
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FPROCESS CAL: AHA OUT
Out Srce FOFM f1ow

Out. Mode: 4-2A mA
OutFutimA? Flowtd a-d2
4.4 1.6

Z28.8

Sauve LCancel
Figure 76 — Analog Ouiput Process Calibration 4

33.7 Using the Numeric Entry method, enter the sensor
process value ('700.0 g/d’, in this example) that
corresponds to the greater output current value.

FEOCESS CRAL: BAHA QUT
Out. Src: FOFM f1low

Out. Mode: d—20 mH
OutPutimAY Flows a<d2
26, O :

Save Cancel
Figure 77 — Analog Output Process Calibration 5

33.8 To apply the changes that have been specified
and exit the screen, navigate to the "Save” field
and press the ENTER button.

33.9 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

34. Analog Input 1 Analog Calibration

34.1 The analog calibration for Analog Input 1 is used
to determine the relationship between the current
(in mA) flowing into the Analog Input 1 port and
the digital value that represents it in the SF3
firmware.

34.2 A calibrated current source with an output range
of at least 4 mA to 20 mA is required to perform
this calibration. The output of the current source
must be applied to the Analog Input 1 port.

34.3 Navigate to the "Analog Cal: Ana In 1" screen,
shown below.

AHALOG CAL: AMA IH 1
Unit: mH
FlLl: H.41 FLi: H

PUl: 4.8 FUl: 9872
PUZ: Z8.8 FL2Z: 49493

Set_FU1 Set_FUZ  |HEREE)
Figure 78 — Analog Input 1 Analog Calibration 1
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344 Press the UP or DOWN button until the “Set_FV1”

field is highlighted.
AHALOG CAL: AMA IH 1

Uhit: mA

FUI: B#.41 FL: 5}
FUl: 4.8 FLU1l: 9872
FLUZ2: 28.8 FLZ: 49499

ECIMAN Se=t_FUZ  Done
Figure 79 — Analog Input 1 Analog Calibration 2

34.5 Configure the current source to supply 4 mA of

current to the Analog Input 1 port. Wait 1 minute
or longer for the value displayed in the "FV:" field

to stabilize.

AHALOG CAL: AMA IH 1
Uhit: mH
FLI: .98 Fl: 2511

PlUl: 4.8 FUl: 9673
PUZ: 28,8 FLUZ2: 49230

EEIMN Set _FUZ2  Done
Figure 80 — Analog Input 1 Analog Calibration 3

34.6 Press the ENTER button to capture the first

calibration value. The value displayed in the “PV:"

field updates to match the value in the "PV1:"
field, and the value displayed in the “FV1:" field
updates to match the value in the "FV:" field.

AHALOG CAL: AMA IH 1
Unit: mA
FU: 4.684 Fll: &8211

FUli: 4.8 FUl: 53511
PLZ: Z28.8 FUZ: 49230

BN St _FLUZ2  Done

Figure 81 — Analog Input 1 Analog Calibration 4

34.7 Press the DOWN button to highlight the “Set_FVv2”

field.

AHALOZ CAL: AHA IH 1
Uhit: mH
FU: 4.88 Fu: =311

PUl: 4.6 FLIl: 2211
PUZ2: Z8.8 FLEZD 49238

Set_FU1 EEIMglE  [Done

Figure 82 — Analog Input 1 Analog Calibration 5
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34.8 Configure the current source to supply 20 mA of 35.2 A calibrated current source with an output range
current to the Analog Input 1 port. Wait 1 minute of at least 4 mA to 20 mA is required to perform
or longer for the value displayed in the “FV:" field this calibration. The output of the current source
to stabilize. must be applied to the Analog Input 2 port.

AMALOG CAL: AMA IW 1 35.3 Navigate to the "Analog Cal: Ana In 2" screen,
Uitz mAH shown below.

PU: 26.11 Fu: 493580
AHMALOG CAL: AMA IM 2

PIl: 4.8 FlI1: 8511 Unit: mA
PLUZ2: ZA.8 FLZ: 492348 FLI:  @.a87 FLiz 5]
PUi: 4.8 FUi: 95634
Set_FU1 Lone PUZ: 2@.8 FU2: 49135
Figure 83 — Analog Input 1 Analog Calibration 6 Set_FUl Set_FU2Z

Figure 86 — Analog Input 2 Analog Calibration 1
349 Press the ENTER button to capture the second

calibration value. The value displayed in the "PV:" 354 Press the UP or DOWN button until the “Set_FV1”
field updates to match the value in the “PV2:" field is highlighted.
field, and the value displayed in the "FV2:" field :
updates to match the value in the "FV:" field. UEI\{IE%DEHCHL' HHR - IH =
AHALOG CAL: AMA IH 1 T B E‘
Units mA . PUl: 4.8 FUl: 9694
|:-|___|: 2A. BE FLI: 49508 PUZ: 28,8 FUZ2: 49133
FLIY = 4.8 FUi: 2211 BN Set_FUZ2  Done
PUZ: 28.8 FL2: 493580 Figure 87 — Analog Input 2 Analog Calibration 2

Set_FU1 EEMQNE Done

Figure 84 — Analog Input 1 Analog Calibration 7

35.5 Configure the current source to supply 4 mA of
current to the Analog Input 2 port. Wait 1 minute
or longer for the value displayed in the "FV:" field

34.10 Press the DOWN button to highlight the “Done” to stabilize.
field. (FHALOG CAL: ANA IN 2
AHALOG CAL: AMA IH 1 Pl 3.89 Fll: 9434
HB:ILE?ETEB Fllz 49584 PUi: 4.8 FUi: 9534
FUZ: 26.6 FUZ: 45135
RUSE 2808 FUSE 435m EEUMANY Set FUZ Done

Figure 88 — Analog Input 2 Analog Calibration 3
Set_FUL Set_FUz RS g ginp g

35.6 Press the ENTER button to capture the first
calibration value. The value displayed in the "PV:"
field updates to match the value in the “PV1:"
field, and the value displayed in the "FV1:" field

Figure 85 — Analog Input 1 Analog Calibration 8

34.11 Press the ENTER button to exit the screen.

35. Analog Input 2 Analog Calibration updates to match the value in the “FV:" field.
35.1 The analog calibration for Analog Input 2 is used AHALOG CAL: AMA IH 2
to determing thg relationship between the current Hﬂlt 47_"'59 FU: 2432
(in mA) flowing into the Analog Input 2 port and
’;if;;(j\;ag;;él value that represents it in the SF3 EH% 23 E FH% 43?%%

SN Set_FLZ2  [Done
Figure 89 — Analog Input 2 Analog Calibration 4

26



SkOﬂO SF3 Actuator & PDFM

35.7 Press the DOWN button to highlight the “Set_FVv2" 36. Analog Output Analog Calibration

field.

' 36.1 The analog calibration for the Analog Output is
I-II:||‘~|I:ILIIIEI:IEI:lL: AMA IH 2 used to determine the relationship between the

|'|'| . . .
Blis 4. 00 Fll: 9437 <3!|g|tal value applied to thg port by the SF3 .
firmware and the current (in mA) or voltage (in

FUui: 4.8 FuUl: 29432 Volts) supplied by the Analog Output port.
PUZ: 2E.8 FUZ: 49135 ) supplied by 9 oHpLEp

36.2 A calibrated multimeter is required to perform this

Set_FUl EEMEAE  [one calibration. It must be connected to the Analog
Figure 90 — Analog Input 2 Analog Calibration 5 Output port.

35.8 Configure the current source to supply 20 mA of 36.3 Before starting this calibration, make sure that the
current to the Analog Input 2 port. Wait 1 minute Analog Output is cpnfigured fOf the desired .
or longer for the value displayed in the “FV:" field output mode. Section 15 describes how to do this
to stabilize. configuration. In this example, the output mode is

configured as a 4-to-20 mA current source, and
UHHELDGHEHL AHA TIH Z the multimeter must be configured to measure
F'ﬂ . 19,96 FlUl: 42275 the current produced at the Analog Output port.
FUl: 4.8 FUi: 9432 36.4 Navigate to the "Analog Cal: Ana Out"” screen,
PLUZ: Z2B.8  FL2: 49135 shown below.
Set_FU1l BBl [Done AMALOC CAL: AMA ouT
Figure 91 — Analog Input 2 Analog Calibration 6 Mode: —Z@ mH

359 Pre.ss the ENTER button to capture thg second SEt_H%-HTI:U A, ARE mE
calibration value. The value displayed in the "PV:" Set._Ma=_FLU
field updates to match the value in the "PV2:" PLIZ: 24, E"E"El rmH
field, and the value displayed in the "FV2:" field Save DEGEE
updates to match the value in the "FV:" field. Figure 94 - Analog Output Analog Calibration 1

UETEI-_DEHEHH HHA IM 2 36.5 Press the UP or DOWN button until the
FlLl= iEl. AR Fll: 42222 "Set_Min_FV" field is highlighted.
FUl: 4.8 Fll: 9432 AMALOG CAL: AMA_OUT
PLZ: 26,8 FLZ: 42282 Mode: 4—-28 mH

Set_FU1 EEIMQNE [Done

Figure 92 - Analog Input 2 Analog Calibration 7 Set_Maw_FL 4. BHE mH
- PUZ: 24,888 mA
35.10 Press the DOWN button to highlight the “Done” Saue Lancel
field. Figure 95 - Analog Output Analog Calibration 2
AHALOG CAL: AMA IH 2
Uitz mA 36.6 Press the ENTER button to command the SF3 to
Fll: 28.08 Fll: 453520 set the Analog Output to its minimum value, then
FUi: 4.8 FUi: 9432 use the DOWN button to highlight the “PV1:"
FUZ: ZB.8 FLU2: 48882 field.

Set_FU1 Set_FUZ |DEREE
Figure 93 - Analog Input 2 Analog Calibration 8

35.11 Press the ENTER button to exit the screen.
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AMALOG CAL:®

Modea:

Set_HMin_FL
Pl .

: mH
Set_Max_F

FPLZ: 24.8868 mA

Save Cancel

AHA_OUT
4-28 mH

Figure 96 — Analog Output Analog Calibration 3

36.7 Wait until the current reported by the multimeter
stabilizes.

36.8 Using the Numeric Entry method, enter in the
"PV1:" field the current value reported by the
multimeter ('0.001 mA’, in this example).

AHALOG CHL: AWA OUT
Mode: 4-28 mA

Set_Min_FLU
FLI1: mH
Set_HMax_F

FUZ: 24.888 mA
Save LCancel

Figure 97 - Analog Output Analog Calibration 4

36.9 Press the DOWN button to highlight the
“Set_Max_FV" field.

AHALOCG CHL: AMA_OUT

Mode: 4—-28 mH
Set_Min_FU

Fli1: H.H881 mH

:  2d4.8608 mH

Save LCancel

Figure 98 — Analog Output Analog Calibration 5

36.10 Press the ENTER button to command the SF3 to
set the Analog Output to its maximum value, then
use the DOWN button to highlight the "PV2:"

field.
AMALOZ CAL: ANMA OUT
Mode: 4—20 mH
Set_Min_FU

FU1: A.881 mA
SEt_HEﬁ_FU

21 IEE!%?ﬂH mE
Save ancel

Figure 99 - Analog Output Analog Calibration 6

37.
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36.11 Wait until the current reported by the multimeter
stabilizes.

SF3 Actuator & PDFM

36.12 Using the Numeric Entry method, enter in the
"PV2:" field the current value reported by the
multimeter ('23.990 mA’, in this example).

AMALOG CAL: AMA OUT
Mode: 4—-2H1 mH

Set_Min_FLU
FuU1: d.881 mA
SEt_HEﬁ_FU

21 IEE!ﬁ?ﬂﬂ mH
Saue ancel

Figure 100 — Analog Output Analog Calibration 7

36.13 To apply the changes that have been entered and
exit the screen, navigate to the “Save” field and
press the ENTER button.

36.14 To exit the screen without saving any changes,
navigate to the “Cancel” field and press the ENTER
button.

Reference Table Calibration

37.1 The Reference Table is a table that specifies the
flow values that were measured in this SF3 at each
of a series of stem positions. Data in this table are
used by the SF3 to calculate the first stem position
to move to when a command to set a flow rate is
processed.

37.2 Before generating a new table, ensure that flow is
passing through the SF3.

37.3 To generate a Reference Table, first navigate to
the “Cal: Ref Table” screen, shown below.

CHL: EEF THELE
MaxF low: TED arFd

Stem: ar.21%
Flow: 7 apd

Inc Dec EEE Set Exit

Figure 101 — Reference Table Generation Screen

374 The first step is to determine the maximum flow to
be recorded in the Reference Table. This is done
by moving the stem and taking flow
measurements until the desired maximum flow is
obtained.
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37.5 Press the UP or DOWN button until the “Inc” field
is highlighted, then press and hold the ENTER
button until the stem is opened to 100%.

37.6 To close the stem (/e, decrease the stem
percentage), press the UP or DOWN button until
the "Dec” field is highlighted, then press and hold
the ENTER button until the desired stem position
is reached. This position must be no greater than
90%.

37.7 To take a flow reading at the current stem
position, press the UP or DOWN button until the
"Read" field is highlighted, then press the ENTER
button to start a PDFM measurement.

37.8 Repeat steps 37.6 and 37.7 as necessary until the
desired maximum flow rate is found.

CHL: FEF THELE
MaxF low: TED aFd

Stem: =
Flows: =315

Inc Dec EEE Set Exit

Figure 102 — Setting Max Flow

37.9 Press the UP or DOWN button until the “Set” field
is highlighted, then press the ENTER button to
record the maximum flow. The display changes to
the “Confirm Max Flow" screen, as shown below.

CONFIRM MA= FLOW
69d.1 aFd

MaxFlow 1= walid.

MaxF 1ows

Back H¥EEd Exit

Figure 103 — Confirming Max Flow

37.101f the specified flow is acceptable, press the ENTER
button with “Start” highlighted to start the table
generation process. (If not, or if the max flow is
reported as invalid, press the UP button to
highlight the “Back” field, press the ENTER button
to return to the previous screen, and repeat steps
37.5 through 37.9.)

37.11 The “Build Ref Table" screen appears. The stem
position and flow values are updated as the table
generation process progresses.

SkOﬂO SF3 Actuator & PDFM

BEUILD REF THELE
Stem Flowla<d 1

1 98, 79% Yod. 6
State: FREeadina FH...
Inlet: ? Psl

Figure 104 — Generating the Reference Table

37.121f desired, the table generation process may be
paused by pressing the ENTER button with the
"Pause” field highlighted. The screen updates, as
shown below, when any active stem move, or flow
meter read operation completes.

EUILD REF THELE
Stem Flowla<d 1]

1 98, 79% =252, 3
2 BE.A4% 288,35
State: Idle
Inlet: ? Ps1l
Back Abhort.

Figure 105 - Operation Paused

37.13 When the process is paused, the following options
are available:

e Calibration can be restarted by pressing
the ENTER button with the “Back” field
highlighted.

e (Calibration can be terminated by
pressing the ENTER button with the
“Abort” field highlighted.

e (Calibration can be continued by pressing
the ENTER button with the “Resume”
field highlighted.

37.14The data collection operation is complete when
the “State” field reports “Idle” and “Back” and
"Next” fields are displayed. The screen will appear
similar to that shown below.
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REF THELE
m Flowla-d ]
e H.713
g% H. 476
(=% H.H

Idle
Y Psl

BN Hext

Figure 106 —Reference Table Complete

37.15 Press the UP or DOWN button until the “Next”
field is highlighted, then press the ENTER button
to advance to the “Save Ref Table" screen, as
shown below.

SAVE REF THELE
Table data i= walid.

Back Uiew EEME Exit

Figure 107 - Saving the Reference Table

37.16Scenario (1a): No errors are detected in the
calibration data.

37.16.1 Press the ENTER button to save the table.

37.16.2The screen updates as shown below.

FEF TRELE =STATUZ

Status:

Table stored.
Select 0K Lo finish.
Stem will mowve to SEE

Baclk Liew ILIE,

Figure 108 — Reference Table Status

37.16.3 Press the ENTER button to exit the
Reference Table Generator. The stem will
start moving to the indicated position, and
the display will return to the “Startup”
screen.

37.17 Scenario (1b): The reference table data are not
valid.

37.17.1 Press the DOWN button to highlight the
"Exit” field, then press the ENTER button to

exit the Reference Table Generator. Re-enter

the "Cnfg: Ref Table Cal" screen and retry
the calibration.
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38. Reference Table Calibration Configuration

38.1

To configure the various parameters used during
the reference table calibration process, navigate to
the "Cnfg: Ref Table Cal" screen, shown below.

CHFG: EEF THELE CHL

Fost—mowve: H =ecs
FM read=s to aua:
Stem ster size: 3.8 X

Save [SERTEEN

Figure 109 — Reference Table Calibration Configuration

38.2

383

384

385

38.6

Screen

The “Post-move"” parameter specifies how many
seconds the calibration process waits after
reaching a stem position before taking a flow
measurement. The minimum value is ‘0, and the
maximum value is '15".

The “FM reads to avg” parameter specifies the
number of flow measurements that are taken and
averaged at each calibration point. This value is
not configurable.

The “Stem step size” parameter specifies the
spacing between the stem positions at which
calibration data is acquired. The minimum value is
'2.0°, and the maximum value is '20.0". Its value is
changed using the Numeric Entry method.

To apply the changes that have been specified
and exit the screen, navigate to the “Save” field
and press the ENTER button.

To exit the screen without saving any changes,
navigate to the "Cancel” field and press the ENTER
button.

39. View Reference Table

391

To examine the data of the active reference table,
navigate to the “View Ref Table" screen, shown
below.

REF THELE
Flowl[a-d 1]
255,

858,
37 .
A,
25,
[F-aL

) B [

e juelu)
) Y R | S |

ne

Figure 110 — View Reference Table Screen
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39.2 The reference table viewer consists of a number of
linked screens, each displaying a portion of the
reference table data. Use the UP or DOWN button
to highlight the “PgDn" field and press the ENTER
button to display the next screen of data. Use the
UP or DOWN button to highlight the “PgUp” field
and press the ENTER button to display the
previous screen of data.

39.3 To exit the screen, navigate to the "Done” field
and press the ENTER button.

40. Stem Calibration

40.1 The stem, along with the encoders that support
the determination of the stem'’s position, are
calibrated at the factory. The stem must be
recalibrated if any of the following occurs:

e The valve has been removed from the
SF3 and any valve is re-installed.

e The drive assembly has been replaced.

40.2 Before starting the calibration process, ensure that
both the drive assembly and a valve are installed
in the SF3.

40.3 To calibrate the stem, navigate to the “Cal: Stem”
screen, shown below. Information about the
hardware configuration of the SF3 is displayed on
the screen. (If any fault condition is present that
would prevent calibration of the stem from being
performed, an error message will be displayed on
this screen and the “Start” button will not appear.)

CHL: STEM

Lalwe model:
SFSEaAHTUA_7aE0

Start [SEEEA

Figure 111 — Stem Calibration Initial Screen

40.4 Use the UP or DOWN button to highlight the
"Start” field, then press the ENTER button to start
the calibration. The motor starts moving the stem,
and the display updates as shown below.
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STEM CHL: HM CHECK

MotorDirection: K
GearboxREatio: ?
trClL=s Eot.arg
45548 FAE, 13°
OFen to test FPozn 1
Back ErfEE  Abort

Figure 112 — Stem Calibration HW Check Screen 1

40.5 The stem moves to various positions in order to
determine that (1) motor movement and stem
position reporting are in sync, and (2) the gearbox
ratio of the SF3 matches the value for which the
firmware is configured. Once this is done, the
display updates as shown below.

STEM CHL: HW CHECE

MotorDirection: ok
GearboxRatio: |
trCts Eot.arg

F4489 222,29
Mowve to lwr hard stor
Baclk BEFEE dbort

Figure 113 — Stem Calibration HW Check Screen 2

40.6 Next, the stem closes until it reaches the lower
hard stop, at which time a clicking sound may be
heard. Once the lower hard stop is located, the
stem reverses direction and opens to establish the
lower soft-stop position (which corresponds to 0%
stem position). After this, the screen updates as
shown below as the firmware proceeds to
calibrate the hardware offset in the SF3's rotary

encoder.

STEM CAL: ROTARY 05
FeakSensorHbr: T
RotaraCalsts: Done

MtrCt= Rot.ardg
2254 Fa. A0
Set Cal Confis Params
Back B:EEFEE Abort

Figure 114 — Stem Calibration Rotary Offset Screen

40.7 Once the rotary offset calibration completes, the
firmware initiates stem movements which allow it
to calculate the deadband in the SF3 gearbox
assembly. While this progresses, the screen
updates as shown below.
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STEM CAL: DEARDEAMC

MLrCt.=s
2952 29, 7o

Start deadband calc

Back BEErEE Abort

Figure 115 — Stem Calibration Deadband Screen

40.8 After the deadband has been determined, the
screen updates as shown below as the firmware
proceeds to calibrate the hardware offset in the
SF3's linear encoder. While this progresses, the
screen updates as shown below.

STEM CHL: LIHERE 0%

FeakSensorMbr: s
LinearCalsts=: Idle
MtrCt=s Rotarg Linear

razs 179.99° 7,447
OFening stem 36 dea
Back BEEFEE dbort

Figure 116 — Stem Calibration Linear Offset Screen

40.9 Once the linear offset calibration completes, the
stem returns to the lower soft stop position. The
stem then opens, collecting motor count, linear
encoder, and rotary encoder angle information at
specific increments of motor rotation. Once the
upper hard stop position is reached, the stem
closes, again collecting calibration information at
specific intervals. While this opening and closing
process progresses, information similar to that
shown below is displayed on the screen.

STEM CAL: STEM SPAH
Mtr-Cts: FRow 1 LinPw

156824 g : V.255
Arale: 9% -
25.592" 18@°": —-—

27"
OFen to next cal pt
Back BEEE Abort.

Figure 117 - Stem Calibration Stem Span Screen

40.10 Scenario (1a): A fault is detected during the
calibration process

40.10.1The process is halted, and the nature of the
fault is displayed in the second-to-last line
of the screen, as shown below (for the case
of an unexpected stall). To restart the
calibration, use the UP or DOWN button to
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highlight the “Back” field, then press the
ENTER button. To exit the calibration

process, highlight the “Abort” field and press
the ENTER button.

Figure 118 — Stem Calibration Stem Span Error Screen

40.10.2 Table 12 lists faults that might be detected.

Table 12 — Stem Calibration Process Faults

Error Text

Description

UNEXPECTED STALL

The motor stalled during calibration
after the lower hard stop was
detected.

DEV NOT IN RUN MODE

The SF3 is in “Stopped” mode.

DEVICE IS BUSY

A calibration operation could not be
executed because another operation
was in progress.

HARD STOP NOT
FOUND

The lower hard stop was never
detected.

CAL PT ANGLE FAULT

The SF3 was unable to move the stem
to a target rotary angle within the
required accuracy.

ENCODER COMM FAULT

The SF3 was not able to
communicate with the encoder circuit
board.

ENCODER OFFLINE

A motor move could not be initiated
because communication with the
encoder has been lost.

VALVE PROFILE FAULT No valid Valve Profile is stored in the
SF3.
MOTOR START FAULT An attempt to initiate a stem

movement failed.

CLEAR MTR CTS FAULT

The SF3 was unable to set the motor
counts to ‘0’ at the lower soft stop.

SET MTR TORQUE FAULT

The SF3 was unable to adjust the
motor torque to the appropriate
value for the current calibration
operation.

UNEXPECTED DEV STS

An unexpected Device Status was
generated.

ENCDR DIR FAULT

The stem position reported by the
encoder is not consistent with the
direction in which the motor is
rotating (possibly due to incorrect
wiring of the motor).

StemcCal error 1814

Rotary offset calibration failed to
start.

StemcCal error 1815

Rotary offset calibration had to be
aborted.
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Error Text

Description

StemcCal error 1816

Rotary offset calibration failed with
error code 6660.

StemcCal error 1817

Rotary offset calibration failed with
error code 6661.

StemcCal error 1818

Rotary offset calibration failed with
unknown error code.

StemcCal error 1819

Deadband calibration failed.

StemcCal error 1820

Linear offset calibration failed to start.

StemcCal error 1821

Linear offset calibration reached
upper hard stop with detecting a
peak sensor transition.

StemcCal error 1822

An unexpected peak sensor transition
was detected during linear offset
calibration.

StemcCal error 1823

Linear offset calibration had to be
aborted.

StemcCal error 1824

Linear offset calibration failed with
error code 6660.

StemcCal error 1825

Linear offset calibration failed with
error code 6661.

StemcCal error 1826

Linear offset calibration failed with
unknown error code.

StemcCal error 1827

During stem span calibration, a stall
was detected before reaching the
upper hard stop.

StemcCal error 1828

During stem span calibration, the
stem did not reach the target rotary
angle within the required tolerance.

StemcCal error 1829

A command to erase stem span
calibration data failed.

StemcCal error 1830

A command to erase encoder
calibration data failed.

StemcCal error 1831

A command to erase encoder board
configuration data failed.

StemcCal error 1832

A command to store stem span
calibration data failed.

StemcCal error 1833

A command to store encoder
calibration data failed.

StemcCal error 1834

A command to store encoder board
configuration data failed.

40.11 Scenario (1b): No faults are detected during the
calibration process

40.11.1Stem motion continues until the stem has
returned to the initial calibration point, at
which time the “State” is reported as “Idle”
and the "Pause” button becomes “Next". At
this point, the screen appearance will be
similar to the figure below.

SF3 Actuator & PDFM
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STEM CAL PROGRESS
MtrCt=s: FRow B LinPw

2126 B : 9,743
Hhale: R s 9,583
359,38 188"« 9457
27t 9. 387

State: Idle
Back BEEEEA Akhort.

Figure 119 - Stem Calibration Progress Screen 3

40.11.2 With the “Next” field highlighted, press the
ENTER button to continue.

40.12 Scenario (2a): No errors are detected in the
calibration data.

40.12.1The screen updates as shown below.

STEM CAL COMPLETE
Table data 1= walid.

Back Wiew EEME Hbort

Figure 120 - Stem Calibration Complete Screen

40.12.2 To examine the calibration data prior to
saving it, press the UP button to highlight
the "View" field, then press the ENTER
button. The “"View Stem Cal” screen
appears, which can be scrolled through to
examine the data. When finished, press the
UP or DOWN button until the “Done” field is
highlighted, then press the ENTER button.

40.12.3To save the calibration data, press the
ENTER button with the "Save” field
highlighted. The "Stem Table Store Sts”
screen appears as shown below.

STEM TRELE =STORE 5T=

Status:
Table =stared.

Stem will be mowved
to 585 Fosition.

Figure 121 — Stem Table Store Status Screen

40.12.4 Press the ENTER button to exit the Stem
Calibration process. The stem will start
moving to the indicated position, and the
display will return to the “Startup” screen.
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40.13 Scenario (2b): One or more errors are detected in
the calibration data.

40.13.1 The screen updates as shown below.

STEM CAL COMFPLETE

ThEPE are efrroris)

n the t ble data.

SEle;t "Errs’ for
detail=s.

Back Uiew |FElAbOrt
Figure 122 — Stem Calibration Failure Screen

40.13.2 Press the ENTER button with “Errs”
highlighted to see a display of the error(s)
detected.

STEHM CHL ERRORS
LinPwTh]lHumEows: ak

LinPulalues: ok
LinPuwSlore: ERF
DeadbandCt.s: ak

MtrCalFwilalue: ak
MtrCalFuwZlalue: ak

Falr |SE1dE Larne

Figure 123 — Stem Calibration Errors Screen 1

40.13.3 Press the ENTER button to see additional
displays of detected errors.

STEM CHL ERRORS
MtrCalPulllalue: ok
MtrCalPu2llalue: ok
MtrCalSloFpe: ok
StemCal InFPwlllsl: ok
StemCal InPuwZllal: ok
StemCalOutPulllal: ok

FalrF |sEIE Done

Figure 124 — Stem Calibration Errors Screen 2

STEM CHAHL ERRORS
StemCallOutPuZllal: ok
StemCalslore: ak

Falr [SEIME Done

Figure 125 — Stem Calibration Errors Screen 3

40.13.4 Press the DOWN button to highlight the

“Done” field, then press the ENTER button to

return to the "Stem Cal Complete” screen.
(See Figure 122.)
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40.13.5 Use the UP or DOWN button to highlight
one of the following options, then press the
ENTER button.
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e "View”", to review the collected
calibration data.

e "Back”, to repeat the calibration process.

e “Abort”, to exit the stem calibration
process.

41. View Stem Calibration

41.1 To examine the data of the stem calibration,
navigate to the “View Stem Cal" screen, shown
below.

UIEH STEM CHL
Uarzio 5
EHEdPPEb QEAEE Fey H
ErncdrAFrFF e 1.
EricodrId: BEZFEEE

-4 24ES3A3-2A32 3635

Falr [SEIE Done

-\'\J

Figure 126 — View Stem Calibration Screen

41.2 The stem calibration viewer consists of a number
of linked screens, each displaying a portion of the
calibration data. Use the UP or DOWN button to
highlight the “PgDn" field and press the ENTER
button to display the next screen of data. Use the
UP or DOWN button to highlight the "PgUp” field
and press the ENTER button to display the
previous screen of data.

41.3 To exit the screen, navigate to the "Done” field
and press the ENTER button.

42. LVDT Calibration

42.1 The LVDT in the PDFM is calibrated at the factory.
The LVDT must be recalibrated if the PDFM is
rebuilt.

42.2 Before starting the calibration process, ensure that
the PDFM is installed in the SF3.

42.3 To calibrate the LVDT, navigate to the “Cal: LVDT"
screen, shown below.

34



CHL: LLDT
A low and stable flow
Fate 1s resuired for
oFtimal calibration.
Set. the flow rFate Lo
about. 18 3-d
betore starting.
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42.8 The calibration process may be aborted by

pressing the ENTER button any time the “Abort”
field is displayed. If this is done, the “Confirm
Abort” screen appears, shown below. Press the
UP or DOWN button to highlight the “Yes” field,
then press ENTER to complete the abort request.

Feadq
COHFIEM ABORT

Figure 127 — LVDT Calibration Initial Screen
Are 4Jou sure 4o

want to abort this
calibration?

424 NOTE: In order to get an accurate LVDT
calibration, the user must provide a flow into the
PDFM of about 10 gallons per day, and this flow
must remain constant during the calibration Ves  [RE

process.
Figure 130 - LVDT Calibration Confirm Abort Screen
42.5 Once the required flow has been established,

press the UP or DOWN button to highlight the
“Ready” field, then press the ENTER button to
advance to the "LVDT Cal: Ready"” screen, shown

42.9 Once all the calibration data has been collected, a
PDFM measurement (using the newly generated
LVDT data) is automatically initiated. During this

below.

LUDT CAL: READY

Pizston Trawel Lenath:
; ~ rBAS.e Thou
Fri. Amrlitude: Yo
Redzone Start: 2as
Redzone End: Kiats:
ST.art.) Cancel

Figure 128 — LVDT Calibration Ready Screen

42.6 Press the UP or DOWN button until the “Start”

field is highlighted and press the ENTER button to
start the calibration sequence and advance to the
“LVDT Cal: Progress” screen, shown below.

LULT CHAL: PROGEESS
Calibrating...

Calibratina LUDT
Fhase...

Figure 129 - LVDT Calibration Progress Screen 1

42.7 NOTE: The LVDT calibration may take many

minutes to complete. After the "Calibrating LVDT
phase” portion of the process completes, an
estimate of calibration time remaining will appear
on the screen. Please note that this is only an
estimate; the actual time may vary considerably.

measurement, the screen appears as shown
below, with the “Piston posn” field being
periodically updated.

LUDT CHL: PROGRESS
Calibrating...
Verifaing ratio

takble...
Fiston rFrosn: 344 Lthou

Figure 131 - LVDT Calibration Progress Screen 2

42.100Once the measurement completes, the "LVDT Cal:

Finished" screen appears, as shown below. A
“Confidence” value may also appear, which
represents an assessment of the quality of the
data that was generated during the calibration
process.

LULT CAL: FIMISHED
Verification:

Measured flow:
H.& 4a-d

ViewTakhle EEEE Exit

Figure 132 — LVDT Calibration Finished Screen
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42.11To view the LVDT table that has been generated,

press the UP button to highlight the "ViewTable”
field, then press the ENTER button to display the
"View: LVDT Table” screen. (See section 43 for
help with this screen.)

42.12To save the new LVDT table data, press the UP or

DOWN button until the “Save” field is highlighted,
then press the ENTER button.

42.13To exit the screen, press the UP or DOWN button

until the “Exit” field is highlighted, then press the
ENTER button.

43.View LVDT Table

43.1 To examine the data in the LVDT table, navigate to

43.2

433

the “View: LVDT Table" screen, shown below.

WIEM: LUDT THELE

SterSize: a8 thou
StartFozsn: A thou
ErndFosn: raa thou
Fhaseld=0ff=sat.:

CalTara: Local

Falr EENE  [Done
Figure 133 — View LVDT Table Screen

The LVDT table viewer comprises of a number of
linked screens, each displaying a portion of the
calibration data. Use the UP or DOWN button to
highlight the “PgDn" field and press the ENTER
button to display the next screen of data. Use the
UP or DOWN button to highlight the “PgUp” field
and press the ENTER button to display the
previous screen of data.

To exit the screen, navigate to the “Done” field
and press the ENTER button.

DIAGNOSTIC SCREENS

44. Notifications

44.1

442

Notifications provide information about faults that
currently exist in the SF3. For example, if the
Analog Input port is configured to provide inlet
pressure information via its 4-to-20 mA interface
and no current is detected flowing into the port,
an "Analog Input Current Fault” notification will be
generated by the device firmware.

The Notifications screen provides a summary of all
notifications that are currently active in the SF3.

skoflo

44.3 Navigate to the "Notifications” screen, an
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example of which is shown below.

HOTIFICATIONS

Aralut. current fault
Aralnl current fault

Figure 134 — Notifications Screen

444 The following notifications may be displayed on

this screen:

4441 A "PDFM service” notification is generated
when the "PDFM Usage Monitor” value
exceeds the "PDFM Service Life" value; it
indicates that the PDFM should be replaced
or serviced, as appropriate. This notification
is cleared when the required maintenance
has been performed and the "PDFM Usage
Monitor” has been reset to ‘0".

44.4.2 An "AnaOut current fault” notification is
generated when all of the following
conditions are met: (1) the Analog Output
Source is configured to a value other than
‘Unused’; (2) the Analog Output Mode is
configured to '4-to-20 mA’, '0-to-20 mA’, or
‘0-to-24 mA’; and (3) no current is being
output from the Analog Output "ISO I-OUT"
pin (most likely because no load is
connected between the “ISO I-OUT"” and
“ISO_GND" pins). This notification is cleared
when one or more of these conditions are
changed.

4443 An "Analn1 current fault” notification is
generated when both of the following
conditions are met: (1) the Analog Input 1
Configuration is set to a value other than
‘Unused’; and (2) the current entering the
Analog Input 1 port is less than 4 mA or
greater than 20 mA. This notification is
cleared when one or both of these
conditions are changed.
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4444 An "Analn2 current fault” notification is DIAG=: FLOMW CONTROL
generated when both of the following Actual: B, A8 popdl!
conditions are met: (1) the Analog Input 2 EEEEE?DEH: E‘Ig?g
Configuration is set to a value other than Acliss: . A Time:

‘Unused’; and (2) the current entering the Setpt: H.d 3.d
Analog Input 2 port is less than 4 mA or Adis: 1@ DE‘%SE= Eﬁ%

greater than 20 mA. This notification is
cleared when one or both of these

- Figure 135 - Flow Control Diagnostics Screen 1
conditions are changed.

4445 A "Stem discontinuity” notification is 45.3 Press the UP or DOWN button to highlight the

generated when the SF3 firmware has “Setpt” field.

detected instabilities in the reporting of DIAG: FLOW CONTROL
stem position. It indicates that stem Actiuysl: 5 e -:_._.-f..j
positions may not be reported correctly E%EE FO=: 5] i g?a‘:
during future stem moves due to changes in I:ld?#l'e . G Ty e
the hardware that determines stem position. 5E-‘|'._-F"|'..-: FEjE] a1
If this notification appears, the stem must be Adis: 18 Delad: B sec
recalibrated (as described in section 40). Set, Meru

This notification is cleared when the stem is

) Figure 136 — Flow Control Diagnostics Screen 2
successfully recalibrated.

44.4.6 An "Analn1 proc cal fault” notification is 454 Usir.lg the Numeric. Entry methoq, enter the
generated when both of the following desired flow setpoint ('100 g/d’, in this example).
cond’|t|ons.are.met: (1) the Analog Input 1 DIAG: FLOM COMTROL
Configuration is set to a value other than Actual: 6.8 a3-d
‘Unused’; and (2) the process calibration Stem FPosn: H. A6
data associated with Analog Input 1 is not St"E.'t"_E'= N Idle

lid. This notification is cleared when one Adas: Line:
valid. Setrt: m a-d
or both of these conditions are changed. Adi=: 18 Delag:r A sec
o Set Menu

4447 An "Analn2 proc cal fault” notification is
generated when both of the following Figure 137 — Flow Control Diagnostics Screen 3
conditions are met: (1) the Analog Input 2
Configuration is set to a value other than 45.5 Press the DOWN button to highlight the “Set”
‘Unused’; and (2) the process calibration field.

data associated with Analog Input 2 is not
valid. This notification is cleared when one

DIAG: FLOM COMTREOL

' Actual: H.@_  9-d
or both of these conditions are changed. Stem FOsSh: H.HRA%
. . State: ; Idle
45. Flow Control Diagnostics Ac.if: @ Time:
_ ) Setpt: 168.8_ =a-d
45.1 The Flow Control Diagnostics screen allows the Adi==10 Delad: B zac
user to see additional diagnostic information ESEl Menu
when a Drive-to-Flow-Setpoint operation is in
progress. Figure 138 - Flow Control Diagnostics Screen 4
45.2 Navigate to the "Diag: Flow Control” screen, 45.6 Press the ENTER button to start a Drive-to-Flow-
shown below. Setpoint operation. The screen updates

periodically to provide real-time diagnostic
information during the process.

37



DIAG: FLOMW COMTROL
Hctual: BH.B 3-d
Stem Fosn: H. B85
State: Eeadina FH...
Hd.i#: & Time:
Setrt: 188.8  =-d
Adi=sz 168 Delad: H sec

Menu

Figure 139 - Flow Control Diagnostics Screen 5

45.7 The Drive-to-Flow-Setpoint operation can be

aborted by pressing the ENTER button with the
"Abort” field highlighted.

45.8 To exit the screen, press the DOWN button to

highlight the “Menu” field, then press the ENTER
button.
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_ DIARG: PDFH
Hdi Flouws: BH.8 a-d
Faw Flow: — @.8 49-.d
State: HAcauiring data
Fiston Fosn: H mil=
Solen curr: 639 mH

Hext. AFHM: Di=akled
Mernu

Figure 142 — PDFM Diagnostics Screen 3

46.5 The PDFM measurement operation can be

aborted by pressing the ENTER button with the
"Abort” field highlighted.

46.6 To exit the screen, press the DOWN button to

highlight the “Menu” field, then press the ENTER
button.

46. PDFM Diagnostics
MAINTENANCE SCREENS

47. PDFM Maintenance

46.1 The PDFM Diagnostics screen allows the user to
see additional diagnostic information when a

PDFM measurement is in progress. ) .
47.1 Navigate to the "PDFM Maintenance” screen,

shown below.

FOFHM MAIMTEMAMCE

46.2 Navigate to the "Diag: PDFM" screen, shown
below.

DIAG: FODFH

Add Flow: 4.8 a-d Usz9e monitor: 28
Raw Flow: H.8 39 Cerupice life: 1BEABERA
State: Idle Last clr mon: A
Fiston Fosh: H mil= Tot.al ops: 2@
Fane B pisapied
(=3 ' izable

Foadl Fec Clear 1t

Figure 143 — PDFM Maintenance Screen
Figure 140 — PDFM Diagnostics Screen 1

47.2 The "Usage monitor” field reports the number of
PDFM measurements that have been performed
since the PDFM was last serviced.

46.3 Press the UP or DOWN button to highlight the
"Read” field.

LIAG: FDFAH 47.3 The “Service life” field reports the number of

Egﬂ F%EEE %' % 3::3 measurement cycles for which the PDFM is
State: " . Idle designed.

Fiston rFrosnhz mils 474

EeTem &7 b The “Last clr mon” field reports the value of the
Hew=t AFHM: . Di=abhled PDFM Usage Monitor before the monitor was last
Meriu cleared.
Figure 141 - PDFM Diagnostics Screen 2 47.5 The “Total ops” field reports the number of PDFM

measurements that have been performed since
46.4 Press the ENTER button to start a PDFM the PDFM was manufactured.
measurement. The screen updates periodically to
provide real-time diagnostic information during

the PDFM measurement process.

48. Database Backup

48.1 The SF3 firmware supports the ability to record in
a file the contents of the database stored in its
flash memory. This is referred to as a database
backup.
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48.2 Before starting this operation, make sure that an 49. Database Restore

SD card is installed on the SF3 PCB. ) . .
49.1 The SF3 firmware supports the ability to write a

database image to its flash memory from a file.
This is referred to as a database restore operation.

DATABASE EACELRP 49.2 Before starting this operation, make sure that an
SD card containing the desired database image is

48.3 Navigate to the "Database Backup” screen,
shown below.

Start [SEEEA

Figure 144 — Database Backup Screen

48.4 Press the UP or DOWN button to highlight the
“Start” field, then press the ENTER button.

48.5 If the database information is successfully written
to a file on the SD card, the screen updates as

shown below. The text shown in the “Timestamp:”

field will be included in the filename of the file
that is generated.

DATABASE EBRCELF
TimestamrF:
ZEZE-A5-183156912

Backur successful.

EiETEA Exit

Figure 145 — Database Backup Success Screen

48.6 If the backup operation fails, the screen is updated
with information regarding the failure, such as
shown in the sample screenshot below.

DATREASE EACELF

Backur FRILED.
Ho S0 card found:
Cerror code 19640
Exit

Figure 146 — Database Backup Error Screen

48.7 To exit the screen, press the DOWN button to
highlight the “Exit" field, then press the ENTER
button.

installed on the SF3 PCB.

49.3 Navigate to the "“Database Restore” screen,
shown below.

DATAHEBASE RESTORE
File timestamF:
[Ho =selectiond

Start SRR

Figure 147 — Database Restore Screen 1

49.4 Press the UP or DOWN button to highlight the
“File timestamp” field.

DATABASE RESTORE
File timestame:

Start Exit
Figure 148 — Database Restore Screen 2

49.5 Select the timestamp of the file from which the
database is to be restored using the Option
Selection method.

DATAEBASE RESTORE
File timestanFi

Start Exit
Figure 149 — Database Restore Screen 3

49.6 When the screen updates, it also shows the
version of the Application firmware that was
installed in the SF3 at the time the database
backup file was originally generated.

49.7 Press the DOWN button to highlight the “Start”
field.

39



~_DATAEASE RESTORE
File timestame:
ZEZA-AE-120156912
Eetf ArF wer: 1.3

EAEETEA Exit

Figure 150 — Database Restore Screen 4

49.8 Press the ENTER button to start the restore
operation.

49.9 If the database is successfully restored, the screen
updates as shown below.

CATAEBRSE EESTDEE
File timestam
ZB2H8- BE 18315@912
Eef HFF wver: 1.
Fesztore successful.

EEETEA Exit

Figure 151 — Database Restore Screen 5

49.101f the restore operation fails, the screen is updated
with information regarding the failure.

49.11To exit the screen, press the DOWN button to
highlight the “Exit" field, then press the ENTER
button.

50. Firmware Upgrade

50.1 To initiate an upgrade of the Application firmware,

start by installing an SD card on the SF3 PCB that
contains the desired firmware image file in the
root directory. (Firmware image files can be
obtained by contacting SkoFlo or an authorized
SkoFlo representative.)

50.2 The filename of the file must be of the form
"SF90055_v.XX_YY.MBF",
where “XX_VV" is the Application firmware version
(for example, "07_06" for version 1.06).

50.3 Next, navigate to the “Firmware Upgrade” screen.

SkOﬂO SF3 Actuator & PDFM

FIRMWAEE UPGERDE

Fress ‘Start® to
begin firmware
UFarade. ..

tart [SEREE

Figure 152 — Firmware Upgrade Screen
50.4 Press the UP or DOWN button to highlight the
“Start” field, then press ENTER.

50.5 The firmware resets the SF3 and launches its
bootloader, after which a screen similar to the one
shown below appears.

SkoFlo Industries
SFZ BOOT FW w1.3

AFF Fll wer: 1.5
Feadas to start AFF FH

Start LOCAL |SERM
Figure 153 — Bootloader Startup Screen

50.6 Press the ENTER button to go to the first menu
screen, navigate to the “Firmware Mgmt" entry,
then press ENTER. A screen similar to the one
shown below appears.

FIEMWARE MGHMT
Curr HFFE ek 1.5
Selected file:

[Ho =selectionl

FEeada to start AFF FIH
Dnld Ex1t]

Figure 154 - Firmware Management Screen 1

50.7 Press the DOWN button to highlight the “Selected
file” field.

FIRMMARE MGHT
Curt HFF wer: 1.5
Selected file:

Feads to =tart AFF FI
Crld Exit

Figure 155 - Firmware Management Screen 2

40



50.8 Press the ENTER button to enable editing of the
“Selected file” field, then press the DOWN button
to display the filename of the firmware image file
("SF90055_v01_06.MBF" in this example).

FIRMWARE MGHT
Curtr HFF ver: 1.5

Selected file:

Eeadas to start ArFrF FH
Crld Exit

Figure 156 — Firmware Management Screen 3

50.9 Press the ENTER button to select this filename,
then press the DOWN button to highlight the
“Dnld” field.

FIEMWARE HMGHMT
Curt HFF wver: 1.5
Selected file:

SFREaEs5_val _Bea. MBF

Feada to start AFF FI
TRl Ewxit

Figure 157 — Firmware Management Screen 4

50.10 Press the ENTER button to start the process of
downloading the new firmware into the SF3. As
this download proceeds, the screen will display
the progress of the operation.

FIRMWARE HMGHMT
Curr HFF wver: M.
Selected file:

SFIRassS_val _B6. MEF

Downloadina ¢ 158.9%%

L Lol Exit

Figure 158 — Firmware Management Screen 5

50.11 Once the download completes, the SF3 will reset
again and the Bootloader startup screen will be
displayed for a few seconds, after which the new
Application firmware will be launched and the
“Startup” screen will appear.

51. Valve Flushing

51.1 ltis possible that, in some situations, a chemical
flowing through the valve contains debris that is
large enough to lodge in the mechanism that
regulates the flow and disrupt its operation. In
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some situations, especially with low flow setpoints,
this can even prevent the valve from attaining the
desired flow rate.

51.2 To address this potential problem, the SF3
supports a mechanism by which the stem is
adjusted to its fully open position for a
configurable amount of time to allow the debris to
be flushed out of the valve. After this, the SF3
performs a Drive-to-Setpoint operation based on
its most-recent flow setpoint value.

! NOTICE

THE FLUSHING FEATURE IS ONLY AVAILABLE FOR USE

é WITH VALVE MODELS WHOSE DESIGN INCLUDES AN
OUT-OF-CONTROL PISTON. CONTACT FACTORY FOR
FURTHER INFORMATION.

51.3 To invoke a flushing operation, first navigate to
the "Flush Valve” screen.

51.4 If flushing is not supported for the valve model
installed in the SF3, the screen will appear as
shown below. Press the ENTER button to exit the
screen.

FLUSH LALWVE
State: Idle

Flush Ltime:

tFlush not surrFortedl
Start =SSR

18 =zecs=

Figure 159 - Flush Valve Screen (Flush Not Supported)

51.5 If flushing is supported, the screen will appear as
shown below.

FLUSH UALWE
State: Idle

Flush time: 18 =ecs

Start [SE3EA

Figure 160 — Flush Valve Screen 1

51.6 The "Flush time" parameter specifies how long the
stem remains at its fully open position during the
flushing sequence. lIts value is configurable from 5
seconds to 60 seconds in 1-second increments
using the Numeric Entry method.
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51.7 When the Flush Time is configured as desired,
press the UP or DOWN button until the “Start”
field is highlighted.

FLUSH LALLE

State: Idle
Flush time: 18 =ecs
H¥FTEY Exit

Figure 161 - Flush Valve Screen 2

51.8 Press the ENTER button to initiate the flushing
sequence. The screen updates to show that the
stem is moving to its fully open position.

FLUSH VALLE
State: OFenina 1.3%

Fluzh time: 18 zecs
Orening fulla...

Elrsd Exit

Figure 162 - Flush Valve Screen 3

51.9 If necessary, the flushing operation can be
terminated at any time by pressing the ENTER
button with the "Abort” field highlighted. If
terminated, the stem will return to its pre-flush
position.

51.10 Once the stem reaches the fully open position, the
SF3 waits for the configured Flush Time to pass,
while the screen indicates that flushing is in
progress.

FLUSH UALWVE
State: Flushing...

Flush time: 18 zecs
Flushing...

Seconds remaining: ¥
Exit

Figure 163 - Flush Valve Screen 4

51.11 After the Flush Time expires, the stem returns to
the position that corresponds to the current flow
setpoint, as determined from the reference table.
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FLUSH UALUE
State: Closing ¥9.1%

Flush time: 18 secs=s

Festorina stem...
ElaErEd Exit

Figure 164 - Flush Valve Screen 5

51.12 Once that position is reached, a Drive-to-Setpoint
operation is initiated.

51.13The screen can then be exited by pressing the UP
or DOWN button until the "Exit” field is
highlighted, then pressing the ENTER button.

HART

The information in this section describes the HART related
features that are available from the front panel display and
how to use them.

52. HART Submenu

52.1 To access the HART submenu, navigate to the
HART option on the sixth page of the main menu
shown in Figure 4. The HART submenu is shown
below.

HART 1 aof 32
General
Miscellaneous
Status ;
Primar's Uariable
Secondara Uariakbhle
Tertiaryg Uarlahle
Falle Paln

HART ¢2 of 32
ternarg Uariable
-Hdi. Flow REate
-Raw Flow Eate
—Stem Position
-Inlet Pressure
Dutlet Prezslra
Pa Darne
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HART <3 of 32
Festrictions

Daorne

FalrF |3EIER

Figure 165 HART Submenu Pages

53. Configuring HART General Settings

53.1

53.2

To configure the HART polling address, the
required number of HART preambles, and the
HART write protection value, navigate to the
General option in the HART submenu shown in
Figure 162. Then adjust the corresponding values.

Once the values are configured, select “Save” so
the new values take effect.

HART: GEHERAL
HART State: Enabled
Follina Address: H
Preambles Ead: =
Mrite Prot.: Disakhled
Saan ke off
Sauawk Color: Mhite

Save

Figure 166 HART General Settings

54. Configure HART Current Mode

54.1

54.2

The HART current mode can be switched between
"Enabled” and “Fixed” modes. When HART is
enabled and the HART current mode is In enabled
mode, the current output represents the HART PV
value. In fixed mode, the current is set to 4 mA,
which is required for HART multidrop
configurations.

To select the HART current mode, navigate to the
Primary Variable option in the HART submenu.

skoflo
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= LHHEL= PL
(g ad=Tg u) e:,!ﬁ??l
Llar: Ada. ow kKa

FLI Lalue: H.A
FLI Erna. Unit: F
FUI Loor Cur: 4.860 m

FU % of RanIes: H.HA
Save LCance

= DT

Figure 167 HART Current Mode Configuration
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54.4

Once on the "HART: PV" screen, select the
"Current Mode" parameter and set it to either
"Enabled” or “Fixed".

Select "Save” to keep the changes.

55. Configure HART Device Variables

55.1

55.2

553

554

Each of the five HART device variables have three
values that can be modified (unit, upper limit, and
lower limit) and two functions that can be called
(Span and Zero). Therefore, each HART device
variables configuration screen operates the same
way.

To modify a HART device variable, navigate to the
corresponding DV option in the HART submenu
(DVO — Adj. Flow Rate, DV1-Raw Flow Rate, DV2-
Stem Position, DV3-Inlet Pressure, DV4-Outlet
Pressure).

Once the specified HART device variable screen
appears as shown in Figure 165, set the
appropriate parameters to the desired values and
press "Save” to keep the changes.

It is possible to use the “Span” and "Zero”
functions to set the upper and lower limit values.
These functions adjust the values immediately and
do not require selecting "Save” to take effect.
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56.2 Once the desired HART dynamic variable screen is

15 1 Lee H. BEA visible, select the intended dynamic variable and
Units GFH select save.
Urrer Limit:lB0EG6E, GE
Lower Limit: H. AEA HART:= P
EEEQ EurrentnqueEl Féxid
ar: da aw Eate
Save [EEEEEM PU Lalue: ey
EH Ena. Hﬂlt: - BBGPH
- aoF Cur: . M
P i Pl B oo PU % of Ranae: O, @6
Umits GFH Save
UrFer Limit: 1860EH, GA
|§|:|I.-.IE-F Limit: H. BEE Figure 169 HART Dynamic Variable Configuration (PV)
Fan
LEro e T HART: SU
s lanes NETS Stem Position
S Llalue: 126. 868
DLZ-Stem Position Sl Ena. Unit: “
Value: 4. 984
Hnlt: Limit 1668, EEB
Frer Limit:
Lower Limit: A, BEE Save [SETEEN
%Pan
2o HARET: TLUI
Save [HEEEEN T Inlet Pressure
S Ualue: H. 58
DUZ—-Inlet. Pressure SU Ena. Unit: F5I
Lalye: M. BEE
Hnit Limit: lﬁEEEEP%é
Frer Limi
Lower Limit: A. BEE Save [HETEI-EM
%Pan
= HARET: &)
Save [ETIEON Uat:  Outlet Pressure
S Walue: .
DU4-0ut.let Pressure S Ens. Unit: P51
Dalue: H. BEE
Hnit Limits lﬁEEEBPEé
FFrer Limi
Igcuuer* Limitz A. B8R Save [MEREEI
Fanh
Zero Figure 170 HART Dynamic Variable Configuration
Save (SV,TV,QV)
Figure 168 HART Device Variable Configuration Screens 57. Configure HART Restrictions
56. Configure HART Dynamic Variables 57.1 To enable HART SI Unit restrictions (Which only

effect the units in HART communication), the
device variables must be configured to use units
of L/h,%, and kPa.

56.1 The HART device variables can be mapped to the
HART dynamic variables by navigating to the
corresponding option on the HART submenu
(Primary Variable, Secondary Variable, Tertiary 57.2 Navigate to the "Restrictions” option on the HART
Variable, Quaternary Variable). submenu.

57.3 Select the “Sl Unit Restr.” Parameter and set it to
the desired value.

57.4 Select "Save” to make any change take effect.
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HARET: FRESTRICTIOMS
SI Unhit Eestr: Ho

HEARET: GEMERAL
HART State: Enabled
Follina Addreszss=s: Z
Preambles RE=d: -
Mrite Frot.: Disabled
SeLlaw s
Seuawlk Color: 1Le

Save [MENEEM Save LCancel

Figure 171 HART Restrictions Configuration Figure 173 HART Squawk Configuration

60. HART Status Screen

60.1 The values of the HART Field Device status bits
can be viewed in the "HART: Status” screens as
shown in Figure 171.

58. Enable HART Communication

58.1 Before enabling HART communication, it is
recommended that HART configuration
parameters are configured as intended using the
methods described in Sections 51 through 55.
Enabling HART will automatically set the Analog
Output Source to HART, and the Analog Output

60.2 To navigate to the "HART: Status” screens, select
the “Status” option from the HART submenu.

Mode to 4-20 mA. When HART is enabled,
modifying the Analog Output Source and Mode
are restricted.

HARET: STATUS
FL Out. OF Limits: Ho
Hon—PL Qut Of Lim: Ho
Aha Ch Saturated: Mo

58.2 Once the settings have been configured, navigate EH?dCEtF i %E%E‘ . Hl:l
to the "General” option of the HART submenu. o =L =14 o

P Cold Start [Secl: Yes

58.3 From the "HART: General" screen. Select IsE=EE Faln Lone

“Enabled” for the ""HART State"” parameter. And
select "Save” to enable HART communication.

HART: GEHERHL
HART State:
Follina Address:

HARET: STATUS
Lew Malt [Pril: Ho
Dew Malf [Secl: Mo
Contia Chna [Pril:%es
Cont'ia Chha [Secl:ves

Freambles Eadr = Confia Chanae Cht: 14
Mrite Prot.: Diszabhled
S [FETTEH of £ Falr EEMR  [Done
Sqauawk Color: Mhite

Save Cancel Figure 174 HART Status Screens

Figure 172 HART State

59. Configure HART Squawk

59.1 The HART Squawk feature can be used to flash the
screen backlight a selected color.

59.2 To select the HART Squawk state (Off, On, Once),
and the HART Squawk color, navigate to the
"General” option of the HART submenu.

59.3 From the "HART: General” screen. Select the
desired options for the “Squawk” and “Squawk
Color” parameters. Then select save to store the
changes.
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61. Miscellaneous HART Information

61.1

Many miscellaneous HART values can be read
from the “HART: Miscellaneous” screen as shown
in Figure 172. These values include:
¢ Manufacturer Number

¢ Expanded Device Type

* Device ID Number

* HART Protocol Revision

¢ HART Device Hardware Revision
e HART Device Software Revision

e HART Final Assembly Number

e HART Descriptor

e HART Date

e HART Tag

e HART Long Tag

e HART Process Unit Tag

e HART Message

e HART Location Description

e HART Location Method

e HART Country Code

e HART Latitude

e HART Longitude

e HART Altitude
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HART: HMISCELLAKEQLS
Maruf acturer #:H8x515A
Exr Dew Tare #:H@xES4H

Device ID #: 1662
HART Protocol Rew:?d.6
HART Dewvice Rau: 1

HART Dew. HW Rewu: 2
Falr |3EINE Done

HAET: MISCELLAMEOUS
Liev. SW Rew:
Final Ass4g #: 182

Descrifptor:
S L i L S R B e B o B e B B

Date: A1l Jan 1'96@H
Taa: S L L L R L

HART: HMISCELLAMEOLS

Lona Ta3a:
L T B 2 e L R R B o e e e R R o T o

FProcess Uhit Taa:
?????????????????????

HART: MISCELLAHEOLS

Messa9a:
e o T o T e B R B B o B B e o T B e B B

HART: MISCELLAHEQLS
Location Method:
Mo Fix
Countira Code: L=
Latitude: H. BEEEER"
Longitude: M. BEEEaEa"
Altitude: ki
FalrF |SEINH Lo

Figure 175 HART Miscellaneous Info Screens
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	12.1 Autonomous Flow Measurement (AFM) is a feature in which the PDFM is configured to take flow measurements automatically at a configurable rate.
	12.2 To configure the various PDFM and AFM parameters, navigate to the “Cnfg: PDFM/AFM“ screen, shown below.
	12.3 The “Bulk mod” parameter specifies (in the currently configured pressure unit) the value of bulk modulus used by the SF3. This value is used to compensate the PDFM flow value for the effects of inlet pressure. If the value ‘0.0’ is specified, no ...
	12.4 The “Spec gravity” parameter specifies the value of specific gravity used by the SF3 to calculate mass flow rate when the flow unit is set to “kg/m”. Its value is changed using the Numeric Entry method.
	12.5 The “AFM state” parameter specifies whether AFM is enabled or disabled. Its value is changed using the Option Selection method.
	12.6 The “AFM period” parameter specifies how often, in minutes, the SF3 takes a flow measurement with the PDFM. Its minimum value is ‘5’, and its maximum value is ‘65534’ (18.2 hours). Its value is changed using the Numeric Entry method.
	12.7 The “AFM auto-restart” parameter specifies whether AFM is enabled automatically after a power-cycle or software reboot. Its value is changed using the Option Selection method.
	12.8 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	12.9 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	13. Continuous Setpoint Regulation (CSR) Configuration
	13.1 Continuous Setpoint Regulation is a feature in which the stem adjusts autonomously to keep the actual flow rate (as measured by the flow meter) at the current setpoint value.
	13.2 A deadband parameter is used to determine how much error between the setpoint and the measured flow rate is allowed before a CSR adjustment is triggered.
	13.3 To configure the various CSR parameters, navigate to the “Cnfg: CSR“ screen, shown below.
	13.4 The “State” parameter specifies whether CSR is enabled or disabled. Its value is changed using the Option Selection method.
	13.5 The “Period” parameter specifies how often, in minutes, the SF3 checks whether the actual flow is outside the deadband. Its minimum value is ‘5’, and its maximum value is ‘65534’ (45.5 days). Its value is changed using the Numeric Entry method.
	13.6 The “Deadband” parameter specifies the deadband as a flow, in the currently configured flow unit; its value is only used if the “Use deadband pct” parameter is set to “No”. Its value is changed using the Numeric Entry method.
	13.7 The “Deadband pct” parameter specifies the deadband as a percent of the current flow setpoint; its value is only used if the “Use deadband pct” parameter is set to “Yes”. Its value is changed using the Numeric Entry method.
	13.8 The “Use deadband pct” parameter specifies whether the deadband is a flow or a percent of the flow setpoint. Its value is changed using the Option Selection method.
	13.9 The “Auto-enable” parameter specifies whether CSR is automatically enabled after a power-cycle or software reboot. Its value is changed using the Option Selection method.
	13.10 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	13.11 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	14. Zero-Flow Shutdown (ZFS) Configuration
	14.1 Zero-Flow Shutdown is a feature in which the stem is commanded to close fully if zero-flow readings are obtained from a configurable number of consecutive flow measurements.
	14.2 A ZFS condition is cleared by commanding the SF3 to set a flow rate or to move to a new stem position.
	14.3 To configure the various ZFS parameters, navigate to the “Cnfg: ZFS“ screen, shown below.
	14.4 The “State” parameter specifies whether the ZFS feature is enabled or disabled. Its value is changed using the Option Selection method.
	14.5 The “Max 0-flow reads” parameter specifies the number of consecutive zero-flow readings required to trigger a shutdown. Its minimum value is ‘1’, and its maximum value is ‘9’. Its value is changed using the Option Selection method.
	14.6 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	14.7 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	15. Hardware Configuration
	15.1 To configure the various hardware features of the SF3, navigate to the “Cnfg: Hardware“ screen, shown below.
	15.2 All hardware configuration parameters are changed using the Option Selection method.
	15.3 The “FlowMeter” parameter specifies the type of flow meter (if any) to be used to provide flow measurements.
	15.4 Table 2 summarizes the options available for the Flow Meter parameter.
	15.5 The “AnaIn 1” and “AnaIn 2” parameters specify how the SF3 interprets electrical signals it receives through the Analog Input 1 port and the Analog Input 2 port, respectively.
	15.6 Table 3 summarizes the options available for the Analog Input 1 and Analog Input 2 parameters.
	15.7 The “AnaOut Src” parameter specifies the property whose process value is represented by the current or voltage signal produced by the Analog Output port.
	15.8 Table 4 summarizes the options available for the Analog Output Source parameter.
	15.9 The “AnaOut Mode” parameter specifies whether the Analog Output port outputs a current or a voltage signal, as well as the minimum and maximum values for that signal.
	15.10 Table 5 summarizes the options available for the Analog Output Mode parameter.
	15.11 The “AnaIn 1” and “AnaIn 2” parameters may not be configured to the same option (except for “Unused”).  If such configuration is attempted, an error message will appear and the “Save” field will disappear, as shown below.  Changing one of analog...
	15.12 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	15.13 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	16. Hardware Configuration 2
	16.1 This screen allows the user to select the configuration for the valve that is installed in the SF3.  NOTE:  This screen would only be used after a SkoFlo valve has been removed from the SF3 and replaced with a different valve model.
	16.2 To configure the SF3 for a valve model, navigate to the “Cnfg: Hardware 2“ screen, shown below.
	16.3 Press the DOWN button to highlight the field under the “Valve profile:” label.
	16.4 Select the profile for the desired valve model using the Option Selection method.
	16.5 To apply the selection that has been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	16.6 To exit the screen without saving any change, navigate to the “Cancel” field and press the ENTER button.

	17. Engineering Units Configuration
	17.1 To configure the engineering units used to specify flow, pressure, and temperature, navigate to the “Cnfg: Engrg Units“ screen, shown below.
	17.2 Flow, pressure, and temperature units are changed using the Option Selection method.
	17.3 Table 6 summarizes the abbreviations used in the Flow, Pressure, and Temperature fields.
	17.4 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	17.5 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	18. PDFM Hardware Configuration 1
	18.1 To view the first set of parameters used to control the operation of the PDFM, navigate to the “Cnfg: PDFM Hardware 1“ screen, shown below.
	18.2 The fields display control parameter values that are configured at the factory.
	18.3 To exit the screen, press the ENTER button.

	19. PDFM Hardware Configuration 2
	19.1 To view the second set of parameters used to control the operation of the PDFM, navigate to the “Cnfg: PDFM Hardware 2“ screen, shown below.
	19.2 The fields display control parameter values that are configured at the factory.
	19.3 To exit the screen, press the ENTER button.

	20. Analog Setpoint Control
	20.1 To configure the parameters associated with controlling setpoints based on the current flowing into one of the analog input ports, navigate to the “Analog Setpt Control“ screen, shown below.  (The Analog Setpoint Control feature is active when th...
	20.2 All analog setpoint control configuration parameters are changed using the Option Selection method.
	20.3 The “OnAnaInUnderrange” parameter specifies how the SF3 behaves if Analog Setpoint Control is active and the configured analog input current falls below 4 mA.
	20.4 The “OnAnaInOverrange” parameter specifies how the SF3 behaves if Analog Setpoint Control is active and the configured analog input current rises above 20 mA.
	20.5 Table 7 summarizes the options available for the “OnAnaInUnderrange” parameter.
	20.6 Table 8 summarizes the options available for the “OnAnaInOverrange” parameter.
	20.7 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	20.8 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	21. Modbus Configuration
	21.1 To configure the Modbus communication parameters for communication between a remote computer and this SF3, navigate to the “Cnfg: Modbus“ screen, shown below.
	21.2 The “Address” parameter specifies the Modbus address used to access this SF3 from a remote computer. Its minimum value is ‘1’, and its maximum value is ‘247’. Its value is changed using the Numeric Entry method. The SF3 is shipped from the factor...
	21.3 The “Baud rate” parameter specifies the bit rate at which a remote computer communicates with this SF3. Its value is changed using the Option Selection method.
	21.4 Table 9 summarizes the options available for the Baud Rate parameter. The SF3 is shipped from the factory with the Baud Rate parameter set to ‘57600’.
	21.5 The “Parity” parameter specifies type of parity used in communications between a remote computer and this SF3. Its value is changed using the Option Selection method.
	21.6 Table 10 summarizes the options available for the Parity parameter. The SF3 is shipped from the factory with this parameter set to ‘None’.
	21.7 The “Stop bits” parameter specifies the number of stop bits used in communications between a remote computer and this SF3. Its value is changed using the Option Selection method.
	21.8 Table 11 summarizes the options available for the Stop Bits parameter. The SF3 is shipped from the factory with this parameter set to ‘1’.
	21.9 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.  Note:  The new configuration will not take effect until the SF3 is power-cycled or software rebooted.
	21.10 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	22. Clock Configuration
	22.1 To configure the real-time clock and its associated parameters, navigate to the “Cnfg: Clock“ screen, shown below.
	22.2 To change any of the clock settings, press the UP or DOWN button until the “Set” field is highlighted, then press the ENTER button.
	22.3 The “Format” parameter specifies whether the time is displayed in 12-hour or 24-hour format. Its value is changed using the Option Selection method.
	22.4 To set the date, do the following:
	22.4.1 Press the UP or DOWN button until the field to the right of the “Date:” label is highlighted.
	22.4.2 Enter the day of the month using the Option Selection method.
	22.4.3 Press the DOWN button to highlight the Month field.
	22.4.4 Enter the month using the Option Selection method.
	22.4.5 Press the DOWN button to highlight the Year field.
	22.4.6 Enter the year using the Option Selection method.

	22.5 To set the time, do the following:
	22.5.1 Press the UP or DOWN button until the field to the right of the “Time:” label is highlighted.
	22.5.2 Enter the hour using the Option Selection method.
	22.5.3 Press the DOWN button to highlight the Minute field.
	22.5.4 Enter the minute using the Option Selection method.
	22.5.5 Press the DOWN button to highlight the Second field.
	22.5.6 Enter the seconds using the Option Selection method.
	22.5.7 If the format is set to “12-hr”, use the DOWN button to highlight the “AM/PM” field, and enter the desired value using the Option Selection method.

	22.6 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.
	22.7 To apply the changes that have been specified, navigate to the “Save” field and press the ENTER button.
	22.8 Press the DOWN button to highlight the “Exit” field, then press the ENTER button to exit the screen.

	23. LCD Configuration
	23.1 To view the parameters that control the appearance of the LCD and control the heater that regulates its temperature, navigate to the “Cnfg: LCD“ screen, shown below.
	23.2 The “LCD temp” field displays the current temperature of the LCD assembly, as measured by a sensor in the assembly.
	23.3 The remaining fields display the values of control parameters that are set at the factory.
	23.4 To exit the screen, press the ENTER button.

	24. User Interface (UI) Configuration
	24.1 To configure the various features of the user interface, navigate to the “Cnfg: UI“ screen, shown below.
	24.2 The “Timeout” parameter specifies (for screens that do not display real-time data) how long, in seconds, the SF3 keeps the screen active before automatically returning to the “Startup” screen if no buttons are pressed. The minimum value is ‘30’, ...
	24.3 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	24.4 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	25. Valve Profile Configuration
	25.1 The “Valve Profile“ screen, shown below, allows configuration of various parameters of the valve installed on the SF3. NOTE:  These parameters should not be modified unless instructed to do so by SkoFlo personnel.
	25.2 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	26. Hardware Monitors
	26.1 To view usage statistics for the PDFM and actuator installed in the SF3, navigate to the “Hardware Monitors“ screen, shown below.
	26.2 The “PDFM Ops” field displays the number of times the PDFM has been activated to perform a flow measurement.
	26.3 The “Actr Revs” field displays the number of revolutions the stem has made in its execution of stem position-setting requests.
	26.4 To exit the screen, press the ENTER button.

	27. General Configuration
	27.1 To view information about the PCB and firmware installed in the SF3, navigate to the “Cnfg: General“ screen, shown below.
	27.2 To exit the screen, press the ENTER button.

	28. Serial Numbers
	28.1 To view the serial numbers assigned to the PCB, the actuator, and the valve installed in the SF3, navigate to the “Serial Numbers“ screen, shown below.
	28.2 To exit the screen, press the ENTER button.

	29. Reboot
	29.1 To reboot the processor in the SF3, navigate to the “Reboot“ screen, shown below.
	29.2 To exit the screen without rebooting the processor, navigate to the “Cancel” field and press the ENTER button.
	29.3 To reboot the processor, navigate to the “Reboot” field and press the ENTER button.  The SF3 will go through its power-up initialization sequence, after which the “Startup” screen will appear.

	30. Factory Use Only
	30.1 This screen should only be used if directed to do so by a qualified SkoFlo Industries representative.


	Calibration Screens
	31. Analog Input 1 Process Calibration
	31.1 The process calibration for Analog Input 1 is used to specify the relationship between the current (in mA) flowing from an external source into Analog Input 1 and the process value represented by that current.
	31.2 Before starting this calibration, make sure that Analog Input 1 is configured for the desired property. Section 15 describes how to do this configuration.  In this example, Analog Input 1 is configured for Flow Setpoint.
	31.3 Navigate to the “Process Cal: Ana In 1“ screen, shown below.  The “Min” value displayed is the lowest value to which the flow can be set (based on the reference table), and the “Max” value is the highest value to which it can be set.
	31.4 Press the UP or DOWN button until the field to the right of the lesser input current value (‘4.00 mA’, in this example) is highlighted.
	31.5 Using the Numeric Entry method, enter the process value (’10.0 g/d’, in this example) corresponding to the lesser input current value.
	31.6 Press the DOWN button until the field to the right of the greater input current value (‘20.00 mA’, in this example) is highlighted.
	31.7 Using the Numeric Entry method, enter the transducer process value (’500.0 g/d’, in this example) that corresponds to the greater input current value.
	31.8 The Control Deadband parameter specifies how much the input current must change before the SF3 will respond to the new value.  The minimum value is 10 microamps, and the maximum value is 1000 microamps.  To change this value, press the UP or DOWN...
	31.9 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	31.10 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	32. Analog Input 2 Process Calibration
	32.1 The process calibration for Analog Input 2 is used to specify the relationship between the current (in mA) flowing from an external source into Analog Input 2 and the process value represented by that current.
	32.2 Before starting this calibration, make sure that Analog Input 2 is configured for the desired property. Section 15 describes how to do this configuration.  In this example, Analog Input 2 is configured for Inlet Pressure.
	32.3 Navigate to the “Process Cal: Ana In 2“ screen, shown below.
	32.4 Press the UP or DOWN button until the field to the right of the lesser input current value (‘4.00 mA’, in this example) is highlighted.
	32.5 Using the Numeric Entry method, enter the transducer process value (’20.0 psi’, in this example) that corresponds to the lesser input current value.
	32.6 Press the DOWN button until the field to the right of the greater input current value (‘20.00 mA’, in this example) is highlighted.
	32.7 Using the Numeric Entry method, enter the transducer process value (’5000.0 psi’, in this example) that corresponds to the greater input current value.
	32.8 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	32.9 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	33. Analog Output Process Calibration
	33.1 The process calibration for the Analog Output is used to specify the relationship between the current (in mA) or voltage (in Volts) emitted by the Analog Output and the process value that is represented by that current or voltage.
	33.2 Before starting this calibration, make sure that the Analog Output is configured for the desired output source and output mode. Section 15 describes how to do this configuration.  In this example, the output source is configured for PDFM Flow and...
	33.3 Navigate to the “Process Cal: Ana Out“ screen, shown below.
	33.4 Press the UP or DOWN button until the field to the right of the lesser output current value (‘4.0 mA’, in this example) is highlighted.
	33.5 Using the Numeric Entry method, enter the output process value (’1.0 g/d’, in this example) that corresponds to the lesser output current value.
	33.6 Press the UP or DOWN button until the field to the right of the greater output current value (‘20.0 mA’, in this example) is highlighted.
	33.7 Using the Numeric Entry method, enter the sensor process value (’700.0 g/d’, in this example) that corresponds to the greater output current value.
	33.8 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	33.9 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	34. Analog Input 1 Analog Calibration
	34.1 The analog calibration for Analog Input 1 is used to determine the relationship between the current (in mA) flowing into the Analog Input 1 port and the digital value that represents it in the SF3 firmware.
	34.2 A calibrated current source with an output range of at least 4 mA to 20 mA is required to perform this calibration.  The output of the current source must be applied to the Analog Input 1 port.
	34.3 Navigate to the “Analog Cal: Ana In 1“ screen, shown below.
	34.4 Press the UP or DOWN button until the “Set_FV1” field is highlighted.
	34.5 Configure the current source to supply 4 mA of current to the Analog Input 1 port. Wait 1 minute or longer for the value displayed in the “FV:” field to stabilize.
	34.6 Press the ENTER button to capture the first calibration value. The value displayed in the “PV:” field updates to match the value in the “PV1:” field, and the value displayed in the “FV1:” field updates to match the value in the “FV:” field.
	34.7 Press the DOWN button to highlight the “Set_FV2” field.
	34.8 Configure the current source to supply 20 mA of current to the Analog Input 1 port. Wait 1 minute or longer for the value displayed in the “FV:” field to stabilize.
	34.9 Press the ENTER button to capture the second calibration value. The value displayed in the “PV:” field updates to match the value in the “PV2:” field, and the value displayed in the “FV2:” field updates to match the value in the “FV:” field.
	34.10 Press the DOWN button to highlight the “Done” field.
	34.11 Press the ENTER button to exit the screen.

	35. Analog Input 2 Analog Calibration
	35.1 The analog calibration for Analog Input 2 is used to determine the relationship between the current (in mA) flowing into the Analog Input 2 port and the digital value that represents it in the SF3 firmware.
	35.2 A calibrated current source with an output range of at least 4 mA to 20 mA is required to perform this calibration.  The output of the current source must be applied to the Analog Input 2 port.
	35.3 Navigate to the “Analog Cal: Ana In 2“ screen, shown below.
	35.4 Press the UP or DOWN button until the “Set_FV1” field is highlighted.
	35.5 Configure the current source to supply 4 mA of current to the Analog Input 2 port. Wait 1 minute or longer for the value displayed in the “FV:” field to stabilize.
	35.6 Press the ENTER button to capture the first calibration value. The value displayed in the “PV:” field updates to match the value in the “PV1:” field, and the value displayed in the “FV1:” field updates to match the value in the “FV:” field.
	35.7 Press the DOWN button to highlight the “Set_FV2” field.
	35.8 Configure the current source to supply 20 mA of current to the Analog Input 2 port. Wait 1 minute or longer for the value displayed in the “FV:” field to stabilize.
	35.9 Press the ENTER button to capture the second calibration value. The value displayed in the “PV:” field updates to match the value in the “PV2:” field, and the value displayed in the “FV2:” field updates to match the value in the “FV:” field.
	35.10 Press the DOWN button to highlight the “Done” field.
	35.11 Press the ENTER button to exit the screen.

	36. Analog Output Analog Calibration
	36.1 The analog calibration for the Analog Output is used to determine the relationship between the digital value applied to the port by the SF3 firmware and the current (in mA) or voltage (in Volts) supplied by the Analog Output port.
	36.2 A calibrated multimeter is required to perform this calibration.  It must be connected to the Analog Output port.
	36.3 Before starting this calibration, make sure that the Analog Output is configured for the desired output mode. Section 15 describes how to do this configuration.  In this example, the output mode is configured as a 4-to-20 mA current source, and t...
	36.4 Navigate to the “Analog Cal: Ana Out“ screen, shown below.
	36.5 Press the UP or DOWN button until the “Set_Min_FV” field is highlighted.
	36.6 Press the ENTER button to command the SF3 to set the Analog Output to its minimum value, then use the DOWN button to highlight the “PV1:” field.
	36.7 Wait until the current reported by the multimeter stabilizes.
	36.8 Using the Numeric Entry method, enter in the “PV1:” field the current value reported by the multimeter (‘0.001 mA’, in this example).
	36.9 Press the DOWN button to highlight the “Set_Max_FV” field.
	36.10 Press the ENTER button to command the SF3 to set the Analog Output to its maximum value, then use the DOWN button to highlight the “PV2:” field.
	36.11 Wait until the current reported by the multimeter stabilizes.
	36.12 Using the Numeric Entry method, enter in the “PV2:” field the current value reported by the multimeter (‘23.990 mA’, in this example).
	36.13 To apply the changes that have been entered and exit the screen, navigate to the “Save” field and press the ENTER button.
	36.14 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	37. Reference Table Calibration
	37.1 The Reference Table is a table that specifies the flow values that were measured in this SF3 at each of a series of stem positions. Data in this table are used by the SF3 to calculate the first stem position to move to when a command to set a flo...
	37.2 Before generating a new table, ensure that flow is passing through the SF3.
	37.3 To generate a Reference Table, first navigate to the “Cal: Ref Table“ screen, shown below.
	37.4 The first step is to determine the maximum flow to be recorded in the Reference Table. This is done by moving the stem and taking flow measurements until the desired maximum flow is obtained.
	37.5 Press the UP or DOWN button until the “Inc” field is highlighted, then press and hold the ENTER button until the stem is opened to 100%.
	37.6 To close the stem (i.e., decrease the stem percentage), press the UP or DOWN button until the “Dec” field is highlighted, then press and hold the ENTER button until the desired stem position is reached. This position must be no greater than 90%.
	37.7 To take a flow reading at the current stem position, press the UP or DOWN button until the “Read” field is highlighted, then press the ENTER button to start a PDFM measurement.
	37.8 Repeat steps 37.6 and 37.7 as necessary until the desired maximum flow rate is found.
	37.9 Press the UP or DOWN button until the “Set” field is highlighted, then press the ENTER button to record the maximum flow. The display changes to the “Confirm Max Flow” screen, as shown below.
	37.10 If the specified flow is acceptable, press the ENTER button with “Start” highlighted to start the table generation process. (If not, or if the max flow is reported as invalid, press the UP button to highlight the “Back” field, press the ENTER bu...
	37.11 The “Build Ref Table” screen appears. The stem position and flow values are updated as the table generation process progresses.
	37.12 If desired, the table generation process may be paused by pressing the ENTER button with the “Pause” field highlighted. The screen updates, as shown below, when any active stem move, or flow meter read operation completes.
	37.13 When the process is paused, the following options are available:
	37.14 The data collection operation is complete when the “State” field reports “Idle” and “Back” and “Next” fields are displayed. The screen will appear similar to that shown below.
	37.15 Press the UP or DOWN button until the “Next” field is highlighted, then press the ENTER button to advance to the “Save Ref Table” screen, as shown below.
	37.16 Scenario (1a):  No errors are detected in the calibration data.
	37.16.1  Press the ENTER button to save the table.
	37.16.2 The screen updates as shown below.
	37.16.3  Press the ENTER button to exit the Reference Table Generator. The stem will start moving to the indicated position, and the display will return to the “Startup” screen.

	37.17 Scenario (1b):  The reference table data are not valid.
	37.17.1  Press the DOWN button to highlight the “Exit” field, then press the ENTER button to exit the Reference Table Generator. Re-enter the “Cnfg: Ref Table Cal“ screen and retry the calibration.


	38. Reference Table Calibration Configuration
	38.1 To configure the various parameters used during the reference table calibration process, navigate to the “Cnfg: Ref Table Cal“ screen, shown below.
	38.2 The “Post-move” parameter specifies how many seconds the calibration process waits after reaching a stem position before taking a flow measurement. The minimum value is ‘0’, and the maximum value is ’15’.
	38.3 The “FM reads to avg” parameter specifies the number of flow measurements that are taken and averaged at each calibration point. This value is not configurable.
	38.4 The “Stem step size” parameter specifies the spacing between the stem positions at which calibration data is acquired. The minimum value is ‘2.0’, and the maximum value is ’20.0’. Its value is changed using the Numeric Entry method.
	38.5 To apply the changes that have been specified and exit the screen, navigate to the “Save” field and press the ENTER button.
	38.6 To exit the screen without saving any changes, navigate to the “Cancel” field and press the ENTER button.

	39. View Reference Table
	39.1 To examine the data of the active reference table, navigate to the “View Ref Table“ screen, shown below.
	39.2 The reference table viewer consists of a number of linked screens, each displaying a portion of the reference table data.  Use the UP or DOWN button to highlight the “PgDn” field and press the ENTER button to display the next screen of data.  Use...
	39.3 To exit the screen, navigate to the “Done” field and press the ENTER button.

	40. Stem Calibration
	40.1 The stem, along with the encoders that support the determination of the stem’s position, are calibrated at the factory. The stem must be recalibrated if any of the following occurs:
	40.2 Before starting the calibration process, ensure that both the drive assembly and a valve are installed in the SF3.
	40.3 To calibrate the stem, navigate to the “Cal: Stem“ screen, shown below. Information about the hardware configuration of the SF3 is displayed on the screen.  (If any fault condition is present that would prevent calibration of the stem from being ...
	40.4 Use the UP or DOWN button to highlight the “Start” field, then press the ENTER button to start the calibration.  The motor starts moving the stem, and the display updates as shown below.
	40.5 The stem moves to various positions in order to determine that (1) motor movement and stem position reporting are in sync, and (2) the gearbox ratio of the SF3 matches the value for which the firmware is configured.  Once this is done, the displa...
	40.6 Next, the stem closes until it reaches the lower hard stop, at which time a clicking sound may be heard.  Once the lower hard stop is located, the stem reverses direction and opens to establish the lower soft-stop position (which corresponds to 0...
	40.7 Once the rotary offset calibration completes, the firmware initiates stem movements which allow it to calculate the deadband in the SF3 gearbox assembly.  While this progresses, the screen updates as shown below.
	40.8 After the deadband has been determined, the screen updates as shown below as the firmware proceeds to calibrate the hardware offset in the SF3’s linear encoder.  While this progresses, the screen updates as shown below.
	40.9 Once the linear offset calibration completes, the stem returns to the lower soft stop position. The stem then opens, collecting motor count, linear encoder, and rotary encoder angle information at specific increments of motor rotation. Once the u...
	40.10 Scenario (1a):  A fault is detected during the calibration process
	40.10.1 The process is halted, and the nature of the fault is displayed in the second-to-last line of the screen, as shown below (for the case of an unexpected stall). To restart the calibration, use the UP or DOWN button to highlight the “Back” field...
	40.10.2 Table 12 lists faults that might be detected.

	40.11 Scenario (1b):  No faults are detected during the calibration process
	40.11.1 Stem motion continues until the stem has returned to the initial calibration point, at which time the “State” is reported as “Idle” and the “Pause” button becomes “Next”. At this point, the screen appearance will be similar to the figure below.
	40.11.2 With the “Next” field highlighted, press the ENTER button to continue.

	40.12 Scenario (2a):  No errors are detected in the calibration data.
	40.12.1 The screen updates as shown below.
	40.12.2 To examine the calibration data prior to saving it, press the UP button to highlight the “View” field, then press the ENTER button. The “View Stem Cal” screen appears, which can be scrolled through to examine the data. When finished, press the...
	40.12.3 To save the calibration data, press the ENTER button with the “Save” field highlighted. The “Stem Table Store Sts” screen appears as shown below.
	40.12.4 Press the ENTER button to exit the Stem Calibration process. The stem will start moving to the indicated position, and the display will return to the “Startup” screen.

	40.13 Scenario (2b):  One or more errors are detected in the calibration data.
	40.13.1  The screen updates as shown below.
	40.13.2 Press the ENTER button with “Errs” highlighted to see a display of the error(s) detected.
	40.13.3 Press the ENTER button to see additional displays of detected errors.
	40.13.4  Press the DOWN button to highlight the “Done” field, then press the ENTER button to return to the “Stem Cal Complete” screen.  (See Figure 122.)
	40.13.5  Use the UP or DOWN button to highlight one of the following options, then press the ENTER button.


	41. View Stem Calibration
	41.1 To examine the data of the stem calibration, navigate to the “View Stem Cal“ screen, shown below.
	41.2 The stem calibration viewer consists of a number of linked screens, each displaying a portion of the calibration data.  Use the UP or DOWN button to highlight the “PgDn” field and press the ENTER button to display the next screen of data.  Use th...
	41.3 To exit the screen, navigate to the “Done” field and press the ENTER button.

	42. LVDT Calibration
	42.1 The LVDT in the PDFM is calibrated at the factory. The LVDT must be recalibrated if the PDFM is rebuilt.
	42.2 Before starting the calibration process, ensure that the PDFM is installed in the SF3.
	42.3 To calibrate the LVDT, navigate to the “Cal: LVDT“ screen, shown below.
	42.4 NOTE:  In order to get an accurate LVDT calibration, the user must provide a flow into the PDFM of about 10 gallons per day, and this flow must remain constant during the calibration process.
	42.5 Once the required flow has been established, press the UP or DOWN button to highlight the “Ready” field, then press the ENTER button to advance to the “LVDT Cal: Ready” screen, shown below.
	42.6 Press the UP or DOWN button until the “Start” field is highlighted and press the ENTER button to start the calibration sequence and advance to the “LVDT Cal: Progress” screen, shown below.
	42.7 NOTE:  The LVDT calibration may take many minutes to complete.  After the “Calibrating LVDT phase” portion of the process completes, an estimate of calibration time remaining will appear on the screen.  Please note that this is only an estimate; ...
	42.8 The calibration process may be aborted by pressing the ENTER button any time the “Abort” field is displayed.  If this is done, the “Confirm Abort” screen appears, shown below.  Press the UP or DOWN button to highlight the “Yes” field, then press ...
	42.9 Once all the calibration data has been collected, a PDFM measurement (using the newly generated LVDT data) is automatically initiated.  During this measurement, the screen appears as shown below, with the “Piston posn” field being periodically up...
	42.10 Once the measurement completes, the “LVDT Cal: Finished” screen appears, as shown below.  A “Confidence” value may also appear, which represents an assessment of the quality of the data that was generated during the calibration process.
	42.11 To view the LVDT table that has been generated, press the UP button to highlight the “ViewTable” field, then press the ENTER button to display the “View: LVDT Table” screen.  (See section 43 for help with this screen.)
	42.12 To save the new LVDT table data, press the UP or DOWN button until the “Save” field is highlighted, then press the ENTER button.
	42.13 To exit the screen, press the UP or DOWN button until the “Exit” field is highlighted, then press the ENTER button.

	43. View LVDT Table
	43.1 To examine the data in the LVDT table, navigate to the “View: LVDT Table“ screen, shown below.
	43.2 The LVDT table viewer comprises of a number of linked screens, each displaying a portion of the calibration data.  Use the UP or DOWN button to highlight the “PgDn” field and press the ENTER button to display the next screen of data.  Use the UP ...
	43.3 To exit the screen, navigate to the “Done” field and press the ENTER button.


	Diagnostic Screens
	44. Notifications
	44.1 Notifications provide information about faults that currently exist in the SF3.  For example, if the Analog Input port is configured to provide inlet pressure information via its 4-to-20 mA interface and no current is detected flowing into the po...
	44.2 The Notifications screen provides a summary of all notifications that are currently active in the SF3.
	44.3 Navigate to the “Notifications“ screen, an example of which is shown below.
	44.4 The following notifications may be displayed on this screen:
	44.4.1 A “PDFM service” notification is generated when the “PDFM Usage Monitor” value exceeds the “PDFM Service Life” value;  it indicates that the PDFM should be replaced or serviced, as appropriate.  This notification is cleared when the required ma...
	44.4.2 An “AnaOut current fault” notification is generated when all of the following conditions are met:  (1) the Analog Output Source is configured to a value other than ‘Unused’;  (2) the Analog Output Mode is configured to ‘4-to-20 mA’, ‘0-to-20 mA...
	44.4.3 An “AnaIn1 current fault” notification is generated when both of the following conditions are met:  (1) the Analog Input 1 Configuration is set to a value other than ‘Unused’;  and (2) the current entering the Analog Input 1 port is less than 4...
	44.4.4 An “AnaIn2 current fault” notification is generated when both of the following conditions are met:  (1) the Analog Input 2 Configuration is set to a value other than ‘Unused’;  and (2) the current entering the Analog Input 2 port is less than 4...
	44.4.5 A “Stem discontinuity” notification is generated when the SF3 firmware has detected instabilities in the reporting of stem position.  It indicates that stem positions may not be reported correctly during future stem moves due to changes in the ...
	44.4.6 An “AnaIn1 proc cal fault” notification is generated when both of the following conditions are met:  (1) the Analog Input 1 Configuration is set to a value other than ‘Unused’;  and (2) the process calibration data associated with Analog Input ...
	44.4.7 An “AnaIn2 proc cal fault” notification is generated when both of the following conditions are met:  (1) the Analog Input 2 Configuration is set to a value other than ‘Unused’;  and (2) the process calibration data associated with Analog Input ...


	45. Flow Control Diagnostics
	45.1 The Flow Control Diagnostics screen allows the user to see additional diagnostic information when a Drive-to-Flow-Setpoint operation is in progress.
	45.2 Navigate to the “Diag: Flow Control“ screen, shown below.
	45.3 Press the UP or DOWN button to highlight the “Setpt” field.
	45.4 Using the Numeric Entry method, enter the desired flow setpoint (‘100 g/d’, in this example).
	45.5 Press the DOWN button to highlight the “Set” field.
	45.6 Press the ENTER button to start a Drive-to-Flow-Setpoint operation. The screen updates periodically to provide real-time diagnostic information during the process.
	45.7 The Drive-to-Flow-Setpoint operation can be aborted by pressing the ENTER button with the “Abort” field highlighted.
	45.8 To exit the screen, press the DOWN button to highlight the “Menu” field, then press the ENTER button.

	46. PDFM Diagnostics
	46.1 The PDFM Diagnostics screen allows the user to see additional diagnostic information when a PDFM measurement is in progress.
	46.2 Navigate to the “Diag: PDFM“ screen, shown below.
	46.3 Press the UP or DOWN button to highlight the “Read” field.
	46.4 Press the ENTER button to start a PDFM measurement. The screen updates periodically to provide real-time diagnostic information during the PDFM measurement process.
	46.5 The PDFM measurement operation can be aborted by pressing the ENTER button with the “Abort” field highlighted.
	46.6 To exit the screen, press the DOWN button to highlight the “Menu” field, then press the ENTER button.


	Maintenance Screens
	47. PDFM Maintenance
	47.1 Navigate to the “PDFM Maintenance“ screen, shown below.
	47.2 The “Usage monitor” field reports the number of PDFM measurements that have been performed since the PDFM was last serviced.
	47.3 The “Service life” field reports the number of measurement cycles for which the PDFM is designed.
	47.4 The “Last clr mon” field reports the value of the PDFM Usage Monitor before the monitor was last cleared.
	47.5 The “Total ops” field reports the number of PDFM measurements that have been performed since the PDFM was manufactured.

	48. Database Backup
	48.1 The SF3 firmware supports the ability to record in a file the contents of the database stored in its flash memory.  This is referred to as a database backup.
	48.2 Before starting this operation, make sure that an SD card is installed on the SF3 PCB.
	48.3 Navigate to the “Database Backup“ screen, shown below.
	48.4 Press the UP or DOWN button to highlight the “Start” field, then press the ENTER button.
	48.5 If the database information is successfully written to a file on the SD card, the screen updates as shown below.  The text shown in the “Timestamp:” field will be included in the filename of the file that is generated.
	48.6 If the backup operation fails, the screen is updated with information regarding the failure, such as shown in the sample screenshot below.
	48.7 To exit the screen, press the DOWN button to highlight the “Exit” field, then press the ENTER button.

	49. Database Restore
	49.1 The SF3 firmware supports the ability to write a database image to its flash memory from a file.  This is referred to as a database restore operation.
	49.2 Before starting this operation, make sure that an SD card containing the desired database image is installed on the SF3 PCB.
	49.3 Navigate to the “Database Restore“ screen, shown below.
	49.4 Press the UP or DOWN button to highlight the “File timestamp” field.
	49.5 Select the timestamp of the file from which the database is to be restored using the Option Selection method.
	49.6 When the screen updates, it also shows the version of the Application firmware that was installed in the SF3 at the time the database backup file was originally generated.
	49.7 Press the DOWN button to highlight the “Start” field.
	49.8 Press the ENTER button to start the restore operation.
	49.9 If the database is successfully restored, the screen updates as shown below.
	49.10 If the restore operation fails, the screen is updated with information regarding the failure.
	49.11 To exit the screen, press the DOWN button to highlight the “Exit” field, then press the ENTER button.

	50. Firmware Upgrade
	50.1 To initiate an upgrade of the Application firmware, start by installing an SD card on the SF3 PCB that contains the desired firmware image file in the root directory.  (Firmware image files can be obtained by contacting SkoFlo or an authorized Sk...
	50.2 The filename of the file must be of the form      “SF90055_vXX_YY.MBF”, where “XX_YY” is the Application firmware version (for example, “01_06” for version 1.06).
	50.3 Next, navigate to the “Firmware Upgrade” screen.
	50.4 Press the UP or DOWN button to highlight the “Start” field, then press ENTER.
	50.5 The firmware resets the SF3 and launches its bootloader, after which a screen similar to the one shown below appears.
	50.6 Press the ENTER button to go to the first menu screen, navigate to the “Firmware Mgmt” entry, then press ENTER.  A screen similar to the one shown below appears.
	50.7 Press the DOWN button to highlight the “Selected file” field.
	50.8 Press the ENTER button to enable editing of the “Selected file” field, then press the DOWN button to display the filename of the firmware image file (“SF90055_v01_06.MBF” in this example).
	50.9 Press the ENTER button to select this filename, then press the DOWN button to highlight the “Dnld” field.
	50.10 Press the ENTER button to start the process of downloading the new firmware into the SF3.  As this download proceeds, the screen will display the progress of the operation.
	50.11 Once the download completes, the SF3 will reset again and the Bootloader startup screen will be displayed for a few seconds, after which the new Application firmware will be launched and the “Startup” screen will appear.

	51. Valve Flushing
	51.1 It is possible that, in some situations, a chemical flowing through the valve contains debris that is large enough to lodge in the mechanism that regulates the flow and disrupt its operation. In some situations, especially with low flow setpoints...
	51.2 To address this potential problem, the SF3 supports a mechanism by which the stem is adjusted to its fully open position for a configurable amount of time to allow the debris to be flushed out of the valve.  After this, the SF3 performs a Drive-t...
	51.3 To invoke a flushing operation, first navigate to the “Flush Valve“ screen.
	51.4 If flushing is not supported for the valve model installed in the SF3, the screen will appear as shown below.  Press the ENTER button to exit the screen.
	51.5 If flushing is supported, the screen will appear as shown below.
	51.6 The “Flush time” parameter specifies how long the stem remains at its fully open position during the flushing sequence.  Its value is configurable from 5 seconds to 60 seconds in 1-second increments using the Numeric Entry method.
	51.7 When the Flush Time is configured as desired, press the UP or DOWN button until the “Start” field is highlighted.
	51.8 Press the ENTER button to initiate the flushing sequence.  The screen updates to show that the stem is moving to its fully open position.
	51.9 If necessary, the flushing operation can be terminated at any time by pressing the ENTER button with the “Abort” field highlighted.  If terminated, the stem will return to its pre-flush position.
	51.10 Once the stem reaches the fully open position, the SF3 waits for the configured Flush Time to pass, while the screen indicates that flushing is in progress.
	51.11 After the Flush Time expires, the stem returns to the position that corresponds to the current flow setpoint, as determined from the reference table.
	51.12 Once that position is reached, a Drive-to-Setpoint operation is initiated.
	51.13 The screen can then be exited by pressing the UP or DOWN button until the “Exit” field is highlighted, then pressing the ENTER button.


	HART
	52. HART Submenu
	52.1 To access the HART submenu, navigate to the HART option on the sixth page of the main menu shown in Figure 4.  The HART submenu is shown below.

	53. Configuring HART General Settings
	53.1 To configure the HART polling address, the required number of HART preambles, and the HART write protection value, navigate to the General option in the HART submenu shown in Figure 162. Then adjust the corresponding values.
	53.2 Once the values are configured, select “Save” so the new values take effect.

	54. Configure HART Current Mode
	54.1 The HART current mode can be switched between “Enabled” and “Fixed” modes. When HART is enabled and the HART current mode is In enabled mode, the current output represents the HART PV value. In fixed mode, the current is set to 4 mA, which is req...
	54.2 To select the HART current mode, navigate to the Primary Variable option in the HART submenu.
	54.3 Once on the “HART: PV” screen, select the “Current Mode” parameter and set it to either “Enabled” or “Fixed”.
	54.4 Select “Save” to keep the changes.

	55. Configure  HART Device Variables
	55.1 Each of the five HART device variables have three values that can be modified (unit, upper limit, and lower limit) and two functions that can be called (Span and Zero). Therefore, each HART device variables configuration screen operates the same ...
	55.2 To modify a HART device variable, navigate to the corresponding DV option in the HART submenu (DV0 – Adj. Flow Rate, DV1-Raw Flow Rate, DV2-Stem Position, DV3-Inlet Pressure, DV4-Outlet Pressure).
	55.3 Once the specified HART device variable screen appears as shown in Figure 165, set the appropriate parameters to the desired values and press “Save” to keep the changes.
	55.4 It is possible to use the “Span” and “Zero” functions to set the upper and lower limit values. These functions adjust the values immediately and do not require selecting “Save” to take effect.

	56. Configure HART  Dynamic Variables
	56.1 The HART device variables can be mapped to the HART dynamic variables by navigating to the corresponding option on the HART submenu (Primary Variable, Secondary Variable, Tertiary Variable, Quaternary Variable).
	56.2 Once the desired HART dynamic variable screen is visible, select the intended dynamic variable and select save.

	57. Configure HART Restrictions
	57.1 To enable HART SI Unit restrictions (Which only effect the units in HART communication), the device variables must be configured to use units of L/h,%, and kPa.
	57.2 Navigate to the “Restrictions” option on the HART submenu.
	57.3 Select the “SI Unit Restr.” Parameter and set it to the desired value.
	57.4 Select “Save” to make any change take effect.

	58. Enable HART Communication
	58.1 Before enabling HART communication, it is recommended that HART configuration parameters are configured as intended using the methods described in Sections 51 through 55. Enabling HART will automatically set the Analog Output Source to HART, and ...
	58.2 Once the settings have been configured, navigate to the “General” option of the HART submenu.
	58.3 From the “HART: General” screen. Select “Enabled” for the “”HART State” parameter. And select “Save” to enable HART communication.

	59. Configure HART Squawk
	59.1 The HART Squawk feature can be used to flash the screen backlight a selected color.
	59.2 To select the HART Squawk state (Off, On, Once), and the HART Squawk color, navigate to the “General” option of the HART submenu.
	59.3 From the “HART: General” screen. Select the desired options for the “Squawk” and “Squawk Color” parameters. Then select save to store the changes.

	60. HART Status Screen
	60.1 The values of the HART Field Device status bits can be viewed in the “HART: Status” screens as shown in Figure 171.
	60.2 To navigate to the “HART: Status” screens, select the “Status” option from the HART submenu.

	61. Miscellaneous HART Information
	61.1 Many miscellaneous HART values can be read from the “HART: Miscellaneous” screen as shown in Figure 172. These values include:  • Manufacturer Number  • Expanded Device Type  • Device ID Number  • HART Protocol Revision  • HART Device Hardware Re...





