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Two Digit Hour: Two Digit Minute (Time represented in 24 hour increments)

Abbreviations
ANLG Analog
APT Analog Position Transmitter
ATT Analog Torque Transmitter
AVG Average
BRD Board
CL Close
CMD Command
CNCL Cancel
CNT Count
COMM Communication
CONT Continuous
DEV Deviation
DS Drive Sleeve
ESD Emergency Shutdown
EXC Exceeded
HC Host Controller
HH:MM
HI High
HR Hour
ID |dentification
LTA Long Term Average
MAC Media Access Control
MAX Maximum
MID Mid-travel
MIN Minimum
MM Two Digit Month
MOD Modulating
OLIM Open Limit
0PS Operation
POS Position
PREV Previous
PS Partial Stroke
PST Partial Stroke Test
PWRON Power On
QA Quality Assurance
REC Recent (Last Run)
REF Reference
RMT Remote
RTC Real Time Clock
SEC Seconds
TEMP Temperature
TRQ Torque
ul User Interface
VIB Vibration
YYYY Four Digit Year
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1. Advanced Diagnostics

To access the advanced diagnostics menus, rotate the red
selector knob to the stop position. Then rotate the black control
knob in the following sequence: Open — Close — Open. Use the
menu knob to navigate through menu options.

NOTE: Some advanced diagnostic charts, graphs, live data and
event log information can also be viewed from the Quick Access
menu. To access the Quick Access menu, ensure the red
selector knob is rotated to the remote or stop position. Then
rotate the menu knob in the appropriate direction to access the
menu.

4 MAINMENU 4Av| |<ADVANCED DIAGh ¥
LANGUAGE [ SIllSTATUS INFORMATION B
QUICK SETUP B| |ANALYTICS =
ADVANCED SETUP | |LOGS >
USER INDICATORS >
VIEW QUICK SETUP >

Figure 1: Access to the advanced diagnostics menus

2. Status Information

The advanced diagnostics status information displays the status
of a series of standard alarms, warnings and unit functions.
Status information appears as a combination of live process
readings and static input criteria. Live status information is also
available for review by accessing Quick Access > Live Data.
Status information menus are read only.

Status information submenus contain detailed information
about the following actuator functions:

Partial Stroke Test
Real Time Clock

o Standard Alarms .
o Standard Warnings .

e Rated Vib Exc Details e Hardware

e Actuation o Motor Status
¢ QOpen Final Position o Power Supply
o Close Final Position ¢ Bluetooth

e QOperational o |dentification
¢ Digital Inputs e QA Data

¢ Digital Outputs

Additional information about the status information submenus
is available in Appendix B — Diagnostic Descriptions.

NOTE: Warnings notify the user of potential unit damage and/or
failure. Warnings will not prevent actuator movement, however,
if left unresolved, warnings may escalate to activation of
alarms. Activated alarms notify the user of immediate issues
and failures. Alarms will prevent movement of the actuator.
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«STATUS INFORMA ¥

STANDARD ALARMS >
STANDARD WARNINGS >
RATED VIB EXC DETAILS M
ACTUATION >
OPEN FINAL POSITION >

Figure 2: Status information menus

3. Analytics

The advanced diagnostics analytics displays functional
information and visual graphics and charts of function and
trend data. Analytics appears as a combination of live process
readings and saved historical references. Analytics information
can provide an indication of a change in the process conditions,
which over time could lead to loss of function or unit failure.
Analytics information is primarily read only, with the exception
of saving graphed data for future reference.

< ANALYTICS

POSITION
VIBRATION
MOTOR TEMP
INTERNAL TEMP

Figure 3: Analytics menus

YR

YYYyYY

Analytics submenus contain graphical information about the
following actuator functions:

e Torque e Motor Temp
e Position e Internal Temp
e Vibration

NOTE: Specific graphical values can be viewed by activating the
graph highlight function. To activate this function, rotate the
black control knob to Open/Select, then use the rotary menu
knob to view various values on the graph. To exit the function,
rotate the black control knob to Close/Back twice.

3.1 Torque Trends

The torque trends menu provides access to information about
the open and close torque profiles, the open and close torque
profile references, and the corresponding torque graphs.

NOTE: A torque profile is a numerical summary of a torque
graph.

3.1.1 Torque Profile
The open and close torque profile screens display the date, time
and position when the torque value is collected. The motor
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temperature is also displayed for the torque start and end
points The torque is collected at the start point, end point,
breakout, peak run and ending positions. A sample #, last run
torque average and last stop torque are also displayed.

The breakout portion of the actuator stroke represents the first
10% of the full stroke travel. The ending portion of the actuator
stroke represents the last 10% of the full travel stroke.

NOTE: Torque values noted with % units indicate a percent of
that particular unit’s max torque capabilities.

The open and close torque profile reference menus display
information about the saved reference profile. The information
displayed is the same as the information displayed in the torque
profile menus.

« OPEN PROFILE v¥| |« CLOSE PROFILE ¥
START POINT. START POINT.
DATE 2020/10/19 DATE 2020/10/19
TIME 10:26:18 TIME 10:33:36
START POSITION 20.3 % START POSITION 100.0 %
MOTOR TEMP 33.3°C MOTOR TEMP 36.1°C
END POINT. END POINT
DATE 2020/10/19 DATE 2020/10/19

Figure 4: Open and close torque profile menus

3.1.2 Save Reference

The torque trends menu also allows the user to save the last
torque profile and graph as the reference. The save open and
save close reference functions will save the appropriate torque
profile and corresponding torque graph simultaneously. The
save reference functions can be valuable for saving a profile
and graph as a reference after commissioning has been
performed on the actuator unit.

«TORQUE TRENDS a¥ h F
CLOSE PROFILE P [ SELECT o f¢ SAVE LAST RUN "
OPEN TORQUE GRAPH O  ASREFERENCE? '
CLOSE TORQUE GRAPH I |(CANCEL/OK ] .
SAVE OPEN REF »> d o
SAVE CLOSE REF > B woaaie o) R

Figure 5: Save torque profile and graph as reference

3.1.3 Torque Graph

The open and close torque graph menus provide access to the
most recent and reference torque graphs. Max, min, average
and long term average recent and reference torque graphs are
available for review.

Graph Type Description

Max Tr Displays the maximum torque recorded within each
a percentage of travel
Min Tr Displays the minimum torque recorded within each
a percentage of travel
Ava Tr Displays the average torque recorded within each
g1 percentage of travel
Lia T Displays a reevaluation of the long term average
alr with the inclusion of the most current average run.
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<0PEN TORQUE GF ¥ <RECENT GRAPHS v
RECENT GRAPHS 2| seuer |
REFERENGCE GRAPHS > "|MIN TRQ GRAPH »
sk |AVG TRQ GRAPH >
b LTA TRQ GRAPH »
<MAX TRQ OPEN REC MAX TRQ OPEN REC
R 100*POS; 53.0%
RQ: 29.6%
TORO TORQ
e POSITION 100 5 e POSITION 100 %

Figure 6: Accessing recent open max torque graph and highlighting a
specific graphical value. Note: the max torque open graphs shown
above illustrate actuator travel that has started and ended mid-stroke.
These graphs do not represent full stroke actuator movement.

Refer to the note in section 3 Analytics for information about
how to highlight a specific graphical value.

3.2 Position Trends

The position trends menu provides access to the open and
close motor on time histogram charts, the open and close
starts/HR histogram charts and the open and close final
position graphs.

Note: Each histogram marker bin represents 10% of the stroke.
Several motor time readings are measured per bin. These
readings are then averaged to obtain the displayed value.

<POSITION TRENDS ¥

CLOSE MOTORONTIME M
OPEN STARTS/HR >
CLOSE STARTSHR >
OPEN FINAL POSITION >

Figure 7: Position trends menu
3.2.1 Motor on Time

The open and close motor on time screens display the amount
of time the motor is running versus the actuator position.

< QOPEN ON TIME 4 CLOSE ON TIME
TIME| TIME|
’ MD% POSITION 100 % ’ MD% POSITION 100 %

Figure 8: Open and close motor on time histograms

To view a bin time value, rotate the black control knob to
Open/Select, then use the rotary menu knob to view the time
values for different positions.
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OPEN ON TIME

20%-30%)
25.4583M

CLOSE ON TIME

0%  POSITION 100 % 0%

POSITION 100 %

Figure 9: Displayed open and close motor on time highlighted value

3.2.2 Staris/HR

The open and close starts/hr screens display the number of
motor starts per hour versus the actuator position.

« OPEN STARTS/HR CLOSE STARTS/HR
e 0 30%20%
SHR: 6
S/HR 0T
* O TOSITION Too % ¥ ———— ~

Figure 10: Open and close starts/hr histograms. Close starts/hr
histogram displays optional bin s/hr and position values.

3.2.3 Final Position

The open and close final position screen provides access to the
max, min and average final position graphs, in the open and
close direction with respect to the saved position reference user
input. The user must save the reference final position to use
this data. The final position graphs display the deviation of the
final position of the actuator drive sleeve (in number of drive
sleeve turns) over a user defined time scale.

The time scale options are 24 hours, 30 days, 12 months or 10
years.

<0OPEN FINAL POS ¥ < TIMESCALE v
MAXIMUM GRAPH »[ISENER[DISPLAY 24 HRS »>
MINIMUM GRAPH > " |DISPLAY 30 DAYS >
AVERAGE GRAPH »| . |DISPLAY 12 MONTHS >

< DISPLAY 10 YEARS >

Figure 11: Position trends access menus

To highlight a specific time or motor position, rotate the knob
to Open/Select then use the rotary menu knob to view the time
values for different positions

< OPEN MAX POS QPEN MAX POS

! ! HOUR 6
e | 7~ DST: 0.7784

DST) DST)

o o
TH HOUR 24 H TH

HOUR 230

Figure 12: Open max position graph. The image on the right displays
the highlighted final position deviation and time details.

3.3 Vibration Trends
The vibration trends menu provides access to graphs of
vibration vs time, vibration vs position and the amount of time a
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vibration level is detected. The vibration data displayed in the
graphs is always of the vibration level detected (RMS G’s).

Note: For histogram type graphs involving position, each
histogram marker bin represents 10% of the actuator stroke.
Several vibration readings are measured per bin. These
readings are then averaged to obtain the displayed value.

<VIBRATION TRENL ¥

IBRATION VS TIME >
VIB VS OPEN POS >
VIB VS CLOSE POS >
ELAPSED TIME VS VIB >

Figure 13: Vibration trends menu

3.3.1 Vibration vs Time

The vibration vs time screen provides access to the max and
average vibration vs time graphs. The time scale is user defined
and is available as 24 hours, 30 days, 12 months or 10 years.

4 VIBVSTIME ¥ 4 TIMESCALE ¥
MAX VIB GRAPH >[I0 ISPLAY 24 HRS >
AVG VIB GRAPH = "| DISPLAY 30 DAYS

DISPLAY 12 MONTHS

< BACK
N DISPLAY 10 YEARS

Yyvy

Figure 14: Vibration trend access menus

To highlight a specific time or vibration, rotate the knob to
Open/Select then use the rotary menu knob to view the time
values for different positions

<MAXIMUM VIBRATIOI MAXIMUM VIBRATION
g G HOUR §
km: 0.409G]

VIB VIB
L 7 e
’ G1 H HOUR 24 H ’ G1 H HOUR 24 H

Figure 15: Max vibration vs time. The image on the right displays the
highlighted vibration and time details.

3.3.2 Vibration vs Position

The vibration vs open or close position screens provide access
to the max, min and average last run graphs or to the summary
run graphs. Summary run graphs are the max, min and average
graphs from all runs since the actuator was powered or
rebooted.
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«VIB VS OPEN POS v <4 LASTOPENRUN ¥ 4 MAXVIBOPEN ¥

SELECT,, SELECT,
SUMMARY RUN GRAPHS MIN VIB GRAPHS > REFERENCE GRAPH »
AVG YIB GRAPHS »
< BACK | save REF GRAPHS L BACK

«“MAX VIB OPEN REC

vig|

ag
% POSITION ik

Figure 16: Vibration vs open position graphs

The vibration vs position menus also allow the user to save the
last run and summary run graphs as a reference. The save
reference functions can be valuable for saving a vibration vs
position graph as a reference after commissioning has been
performed on the actuator unit. The references are also used
as the reference data for the deviation indicators.

« LAST OPEN RUN 4 i L
MAX VIB GRAPHS P | seeect N SAVE AS F
MIN VIB GRAPHS > M REFERENCE GRAPH? [
AVG VIB GRAPHS > gk |A P
SAVE REF GRAPHS »h S d

Figure 17: Save vibration vs position graphs as reference

3.3.3 Elapsed Time vs Vibration
The elapsed time vs vibration screen displays a histogram of
the amount of time various vibration levels are detected.

To highlight a specific time or vibration increment, rotate the
knob to Open/Select then use the rotary menu knob to view the
time values for different positions.

< TIME AT VIB LEVEL TIME AT VIB LEVEL
23H 23 H 05120
T:  2.843H
TIME| TIME
DHUG VIB 06 UHDG VIB 06

Figure 18: Time vs vibration level. The image on the right displays the
highlighted vibration and time details.

Note: The vibration histogram marker bin represents vibrational
increments of 0.4 G up to the vibrational value of 4.0 G. After
4.0 G the scale increment increases to 3.2 G. Refer to Figure 19
for a visual clarification.

TIME AT VIB LEVEL

23 H|

TIME AT VIB LEVEL

23 H

0 H| OH

0G ViD 06 oG VIB 0 6

Figure 19: Vibrational scale increment change from 0.4 G to 3.2 G
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3.4 Motor Temp

The motor temperature menu provides access to the max, min
and average motor temperature versus time graphs. The time

scale is user defined and is available as 24 hours, 30 days, 12
months or 10 years.

4 MOTORTEMP v 4 TIMESCALE v
MAXIMUM GRAPH > DISPLAY 24 HRS >
MINIMUM GRAPH » SELECT I DISPLAY 30 DAYS >
AVERAGE GRAPH > DISPLAY 12 MONTHS >

—BACK_| DISPLAY 10 YEARS >

Figure 20: Motor temperature graph access menus

To highlight a specific time or motor temperature, rotate the
knob to Open/Select then use the rotary menu knob to view the
time values for different positions.

<4 MAXMOTOR TEMP MAX MOTOR TEMP

a0 °C| 40°C HOUR 18]
31.4°
TEMP\/\J/—A TEMP\/\J//\
20°C| 20°C
TH HOUR ZaH TH HOUR B

Figure 21: Max motor temperature vs time. The image on the right
displays the highlighted motor temperature and hour details.

3.5 Internal Temp

The internal temperature menu provides access to the max, min
and average internal temperature versus time graphs. The time
scale is user defined and is available as 24 hours, 30 days, 12
months or 10 years.

< INTERNALTEMP ¥ 4 TIMESCALE v
MAXIMUM GRAPH > PSRDisPLAY 24 HRS >
MINIMUM GRAPH > > DISPLAY 30 DAYS >
AVERAGE GRAPH ™| . |DISPLAY 12 MONTHS >

« DISPLAY 10 YEARS >

Figure 22: Internal temperature graph access menus.

To highlight a specific time or motor temperature, rotate the
knob to Open/Select then use the rotary menu knob to view the
time values for different positions.

AMAX INTERNAL TEMI| |MAXINTERNAL TEMP
40 °C| 40 °C| HOUR 4|
23.3“&

TEMP\M/_/_/‘R TEMP \ﬁ
= .01 H HOUR Z4H = .01 H HOUR Z4H

Figure 23: Max internal temperature vs time. The image on the right
displays the highlighted internal temperature and hour details.
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4. Logs

The advanced diagnostics logs display captured information
with a date and time stamp, and statistics for a series of unit
functions. Logs information appears as static recorded data.

Logged events can be scrolled through by using the menu
rotary knob. Logs can be scrolled through in the list or details
format.

< LOGS

ACTUATOR LOG
MOTOR TEMP
INTERNAL TEMP
OPEN TORQUE

Figure 24: Logs menus

L d| <

YYyYYyYY

Logs submenus contain captured information about the
following actuator functions:

e EventLog e Trips

e Actuator Log e Power Supply

e Motor Temp e Service Log

e Internal Temp e Bluetooth Log

e Open Torque e PSTLog

e (Close Torque e Reset Counters

e Max Starts/HR o Seat Real Time Clock
e Operation

4.1 Event Log
The event log menu provides access to the displayed event logs
and the configurable event categories.

4 EVENTLOG ¥

EVENT LOG b
EVENT LOG CATEGORIES W

Figure 25: Event log menu

Event Log
The event log submenu displays a list of date and time stamped

events. A detailed event log screen also displays the logged
event ID, date, time, event category and event name.

NOTE: Up to 14,000 events can be logged. Once the allowable
number of logs has been exceeded, new events will override the
oldest logs.
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[ID:00097577]
2020/10/16 09:12:44 |
CAT: CHECK FUNCT |

KNOBIN REMOTE [,

4 EVENTLOG v
% 202010416 09:12:44
¥/ 2020/10/16 09:12:42 KNOB IN STOF|_SELECT
W 2020/10/16 08:39:58 CLOSE LIMIT ¢
W 20201016 05:23:56 OPEN LIMIT §
¥ 2020106 05:23:56 CLOSE LIMIT ¢
W7 202011016 05:23:47 PST ACTIVE

BACK

PAREAREAREA] <] Y

ry

- BACK | [ PREV | [3 NEXT

&7 202010416 05:23:42 KNOB IN REM(
Figure 26: Event log list and event log details screen

Event Log Categories

The event log categories menu allows the user to select which
events will be logged. Events are separated into the four Namur
NE 107 compliant categories:

e (heck Function
e Failure

e Maintenance
o Qut of Specification

To configure the event log, select the desired event category,
then select the event to log. A check marked event will display
in the log. To remove an event from the log, highlight the event,
then select the event to remove the check mark status.

<EVENT LOG CATE ¥ < MAINTENANCE av

MAINTENANCE Q| o |OSELECT ALL
OUT OF SPECIFICATION ~ » >
CHECK FUNCTION ™ .o |OHCRTCBATTERY LOW
FAILURE >« CIUSER INDICATOR

Figure 27: Event log categories and maintenance event log category
menu

4.2 Actuator Log

The actuator log menu displays a list of date and time logged
actuator movement commands, such as mode of command and
the reason for stop. The mode of command details how the
actuator was commanded to move, e.g. local control, remote
network, analog or discrete command. The reason for stop
details what caused the actuator to stop moving, e.g. reaching
an end limit, position demand reached, command to stop, or
trigger of an alarm that caused the actuator to stop
prematurely.

A detailed actuator log screen also displays the date, time,
mode of command or reason for actuator stop and the actuator
command with the % position.

NOTE: Up to 14,000 actuator commands can be logged. Once
the allowable number of logs has been exceeded, new
commands will override the oldest logs.

< ACTUATORLOG ¥ T
£020/10/16 14:21:44 A 2020010116 14:21:44

E T

2020110/16 14:21:37 RMT/MID: NW CL1| SELECT |2| .
2020110/16 14:21:36 RMT/0: NW STOP »| RMTIC: CLOSE LIMIT
202010/16 14:21:30 RMT/CLIM: NW O 2 STOPPED AT 0.0%
2020/10/16 12:39:58 Lel Closing: CLOS | BACK |3 bs
2020110/16 12:3%:41 Lcl Opened: LOG, 2| Back |3 PREV [ nExT
2020/10/16 12:38:21 Ll Opening: OPE 2 : E

Figure 28: Actuator log list and actuator log details screen
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4.3 Service Log
The service log menu provides access to the last service date
screen and the set last service date function.

<« SERVICELOG ¥

LAST SERVICE DATE >
SET LAST SERVICE DATE

Figure 29: Service log menu

Last Service Date

The last service date screen displays the user defined date and
time the unit last received service. It is good practice to log the
date and time service was conducted to assist with unit
performance tracking and to ensure service is performed
routinely.

<LAST SERVICE DATE
DATE 2020/10/16
TIME 08:13

Figure 30: Last service date screen

Set Last Service Date

The set last service date menu allows the user to configure the
year, month, day and time that service was last performed on
the actuator unit.

To set the last service date and time, use the menu rotary knob
to scroll to the applicable year, month and day, and the open
and close to transfer between the year, month and day. Once
the date is set, set the time service was conducted. Confirm and
save the last service date and time.

3 setoate prrvvmmon) || ey | SET TME preaan NEXT |1 SAVE SERVICE
4 A L A L DATEITIME?
g 202010130 B 12:10 E 202010130
v _CANCEL v _CANCEL| 12:10
e [ wexT | D [ CHeL] e WERT - [« cucL [ oK

Figure 31: Set and save the service date and time menus

4.4 Partial Stroke Test Log
The PST log menu provides access to the displayed PST results
log and the last PST torque graphs.

< PST LOG 4

PST LOG >
LAST PST TORQUE >

Figure 32: PST log menu
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PST Log

The PST log submenu displays a list of date and time logged
PST results. A detailed PST log screen also displays the logged
date, time, and pass or fail result.

[2020/10/16 09:24:09
2020/10/16 09:23:57
2020/09/14 08:15:35
2020/09/14 08:15:20
2020/08/13 09:21:15
2020/08/13 09:21:04
2020/07/12 10:25:05

4 PSTLOG v

PST C: PST PASY
PST 0: PST PASE

SELECT

PST C: PST PASE
PST O: PST PAS®

BACK

A

PST C: PST PASS
PST 0: PST PASE
PST C: PST PASS

b F
8 202010160924:09 E
o PST PASSED )
2 PST DONE s
2 H
2/« BACK ][5 PREV ] T3 NEXT J¢

Figure 33: PST log list and PST log details screen

Last PST Torque
The last PST torque menu provides access to graphs of the

torque measured during the PST vs position of the partial
stroke. Max, min, average and long term average torque graphs
are available in the actuator open and close direction.

<LAST PST TORQU ¥ <4 MAXTRQ GRAPH

MAX TRQ OPEN REC | e |

MIN TRQ OPEN REC > *| 1ora

AVG TRQ OPEN REC >

LTA TRQ OPEN REC P [

MAX TRQCLOSEREC W P OSTTION T

Figure 34: Last PST torque menu and max torque graph screen. Note:
the max torque open graph shown above illustrates the partial stroke

test actuator travel. This graph does not represent full stroke actuator
movement.

To highlight a specific torque or position, rotate the knob to
Open/Select then use the rotary menu knob to view the torque
values for different positions.

MAX TRQ GRAPH

T POS: 26.0%
[TRQ: 17.9%

TORQ

e

0 O

0og 100 %%

POSITION

Figure 35: Max open torque graph with highlighted torque and position
details.

5. User Indicators

The User Indicators menus allow the user to enable, view, clear
and customize the conditions of the unit indicators. User
indicators add greater insight into the specific use application
and provide process performance monitoring by warning the
operator of potential future failures before they occur. The
following indicator types are available for modification:

e Vibration
o Service Indicators

e Torque
e Final Position

Flowserve.com 9
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<USER INDICATOR: ¥

SET LEVELS »
ENABLE INDICATORS >
VIEW INDICATORS >

CLEAR USER INDICATORS »

Figure 36:User indicators

NOTE: Indicator notifications will remain active until cleared by
the user, even if the indicator condition has been resolved.
Triggered user indicators must be cleared locally from the
actuator. This feature promotes proper diagnoses of the system
in the event of a deviation.

NOTE: User indicator notifications will not prevent movement of
the actuator.

NOTE: A discrete output (DO) option is available for
configuration of the user indicator warning. This DO option can
be set to trip in the event any user indicator becomes active.

A status message will display when an enabled and activated
indicator is present. The status of the indicators can also be
viewed by accessing User Indicators > View Indicators.

5.1 Set Levels — Customize Indicator Criteria
The Set Levels menu allows the user to customize the indicator
criteria.

To set or modify the indicator levels, access
User Indicators > Set Levels. Then use the black control knob to
select the indicator to customize.

< SET LEVELS

CLOSE TORQUE
OPEN FINAL POS
CLOSE FINAL POS
VIBRATION

Figure 37: Set levels

hd| <
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5.1.2 Open and Close Torque

The open and close torque indicators provide notification when
the torque deviates from the running long term average or
saved reference torque graphs, or the torque is greater than a
configurable value.

To configure the open and close torque indicators, select the
desired parameters and use the menu knob to select the
indicator value; use the black control knob to select OK to set
the value.
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G—GPEN TORQUE v 47AVERAGE DEVIAT ¥ ; :[RQ D-EV ABOVE- AVG_
SELECT SeLeCT, [ ;

REFERENCE DEVIATION  b| TRQDEVBELOWAVG W T
OPEN TORQUE HI »| gack |[MINEVENTDISTANGE | coyeci (N
OPEN TORQUE HIHI > INITIALIZE AVG > I

Figure 38: Open torque indicator menus

NOTE: The torque deviation % above or below the average is an
additive value on top of the current torque percentage at that
particular point in the stroke.

Min Event Distance
The min event distance is the minimum travel distance in units
of 1% of span necessary to trigger a user indicator.

[nitialize Average
The initialize average option allows the user to set a new

average reference based on the last run, the saved reference or
the next run. This function is valuable when the average torque
may have changed over an extended period of time.

« |NITIALIZE AVG ¥ h F

SHECT [L! INITIALIZE AVG !

TS0 >l omeeuoc || REFERENCE? [
[CcneL ) ok |

Figure 39: Initialize average

Reference Deviation
The reference deviation is allowable amount of deviation above
the saved reference graph.

Torque Hi/HiHi
The torque Hi and HiHi are configurable torque values that must

be surpassed to trigger the high torque indicators. One or both
can be used for greater protection.

5.1.3 Open and Close Final Position

The open and close final position indicators provide notification
when the final seated position deviates from the saved
reference position. The position deviation unit of measure is
number of drive sleeve turns.

To configure the open and close final position indicators, select
the desired parameters and use the menu knob to select the
indicator value; use the black control knob to select OK to set
the value.

< v . I
FINAL OPEN POS | e T—————
POS DEV ABOVE B e A H
POS DEV BELOW > ™F 10 s
SET OPEN POS REF P | _CANCEL/OK |9 ’ -

Figure 40: Open final position indicator menu

Set Position Reference

The set position reference allows the user to define the final
position reference. Note, the position reference is independent
of setting position limits, and must be set through the advanced
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diagnostics to utilize the position deviation indicator and create
position deviation graphs.

To set the final position, move the actuator to the desired
position and select set position reference. A popup window will
ask the user to verify that the actuator is in the final position.

Once the position is verified, select OK to save the current
actuator position as the indicator reference.

«FINAL OPEN POS |a

POS DEY ABOVE SELECT
POS DEV BELOW v

ET OFEN POS REF > NO

IS ACTUATOR
AT OPEN FINAL
POSITION?

[« HO [ YES

P
A save current

; POSITION AS FINAL?
g

SELECT

Yy
Wam i

ANCEL/OK

[« chcL | ok

Figure 41: Set final position reference

5.1.4 Vibration

The vibration indicators provide notification when the vibration
deviates from the user configured value. Vibration indicators
can be set for vibration that exceeds a set value, vibration that
is above the max reference or vibration that is below the min
reference. The vibration unit of measure is mG RMS; the
vibration deviation unit of measure is %.

NOTE: The vibration deviation % above or below the reference
is the percent deviation from the current vibration reference
value.

To configure the vibration indicator, select the desired
parameters and use the menu knob to select the indicator value;
use the black control knob to select OK to set the value.

Inactive Settle Time

The inactive settle time is the amount of time that the vibration
must remain within the vibration deviation levels to clear the
vibration indicator.

Active Settle Time

The active settle time is the amount of time that the vibration
must remain outside the vibration deviation levels to trigger the
vibration indicator.

Vibration Hi
The vibration hi is the vibrational value that must be surpassed
to trigger the vibration high indicator.

4 VIBRATION v 4 VIBRATION v T mactve sertie e [
SELECT SELECT A i
VIB DEV ABOVE MAX REF B> -SEEECTobl ACTIVE SETTLE TME I —SeeECl g 3208EC F
VIBDEVEELOWMNREF | .~ [VERATIONH > Lok v -
-t [cwct ]

Figure 42: Vibration indicator menus
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5.1.5 Service Indicators

The service indicators provide notifications when the actuator
function deviates from user defined criteria. The service
indicators submenus allow the user to configure the following
attributes:

o Total Starts Close
e Service Interval
e Mod Setpoint Hunting

e Motor Temp Hi
e Starts/Hr Hi

e Total DS Turns
o Total Starts Open

Motor Temp High

The motor temperature high indicator notifies the user when the
motor temperature reading is higher than a configured
temperature value. The temperature unit of measure is °C.

To configure the motor temperature high indicator, select the
Motor Temp Hi service indicator option. Then use the menu
knob to configure the indicator trigger temperature value; use
the black control knob to select OK to set the value.

4 R e e
SERVICE INDICAT L T —
MOTOR TEMP HI 3| seeer | i
STARTS/HR HI s n . R
TOTAL DS TURNS ol 10-3 c i
TOTAL STARTS OPEN B 1 ‘
TOTAL STARTS CLOSE B 1 ¢

Figure 43: Motor temperature high indicator menu

Starts/Hr High

The starts per hour high exceeded indicator notifies the user
when the actuator has started more times per hour than a
configured value. The maximum allowable configuration value
is five starts/nr below the unit configured rating.

To configure the starts per hour indicator, select the Starts/HR
Hi service indicator option. Then use the menu knob to
configure the indicator trigger value; select OK to set or cancel
to return to the previous menu.

L | AT F

SERVICE INDICAT I waxstarrsrr. T
MOTOR TEMP HI | seiect [ N b
STARTS/HR HI » N 5 H
TOTAL STARTS OpEN . KL I
TOTAL STARTS CLOSE ~ » 1 b

Figure 44: Max starts per hour indicator menu

Total Drive Sleeve Turns
The total drive sleeve turns indicator notifies the user when the
drive sleeve has exceeded a configured number of turns.

To configure the allowable drive sleeve turns indicator, select
the Total DS Turns service indicator option. Then use the menu
knob to configure the indicator trigger value; select OK to set or
cancel to return to the previous menu.
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« AY B
SERVICE INDICAT: b E—
MOTOR TEMP HI > A I ~ g
STARTS/HR HI » > Iy 1000 s
TOTAL DS TURNS [3 | (CANCEL/OK 1 .
TOTAL STARTS OPEN » Tl o
TOTAL STARTS CLOSE » Tl o

Figure 45: Total drive sleeve turns indicator menu

Total Starts Open and Close

The total starts count exceeded indicator notifies the user when
the total number of starts has exceeded a configured number of
starts in the open or close direction.

To configure the total starts indicator in the open or close
direction, select the Total Starts Open or Total Starts Close
service indicator option. Then use the menu knob to configure
the indicator trigger value; select OK to set or cancel to return
to the previous menu.

- 1AY T
gER HIEEIINGIE ) stlecr || TOTAL STARTS OPEN [
MOTOR TEMP HI > >\ A >
STARTSHR HI > N 1000 -
TOTAL DS TURNS » T g
TOTAL STARTS OPEN 3| canceLok | q
TOTAL STARTS CLOSE B~ 1 3

Figure 46: Total starts open indicator menu

Service Interval
The service interval indicator notifies the user when a
configured number of hours has passed.

NOTE: Service interval hours are based on active motor on
time.

To configure the service interval indicator, select the Service
Interval indicator option. Then use the menu knob to configure
the indicator trigger value; select OK to set or cancel to return
to the previous menu.

-« AY L —

SERVICE INDICAT -| SERVICEINTERVAL |
TOTAL DS TURNS | seect |7 N >
TOTAL STARTS OPEN > T -
TOTAL STARTS CLOSE B | CANCEL/OK |T LAl o
SERVICE INTERVAL 3 g <o o ] ]
MOD SETPOINT HUNTING i Mo e on ] [

Figure 47: Service interval indicator menu

Modulating Setpoint Hunting

The modulating setpoint hunting indicator notifies the user
when the actuator is unable to achieve a commanded position
within a configured number of movement attempts.

To configure the modulating setpoint hunting indicator, select
the Mod Setpoint Hunting indicator option. Then use the menu
knob to configure the indicator trigger value; select OK to set or
cancel to return to the previous menu.
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o ry o e s
SERNIEEN IR ) - MOD SETPOINT HUNTING |-
TOTAL DS TURNS > T N .
SELECT

TOTAL STARTS OPEN B > 5 -
TOTAL STARTSCLOSE B |1 -
SERVICE INTERVAL > [« g >
MOD SETPOINT HUNTING  » N

Figure 48: Modulating setpoint hunting indicator menu

Enable Indicators
The Enable Indicators menu allows the user to customize which
indicators are enabled and disabled.

To enable an indicator, select the box next to the indicator
name. A check will appear in the box next to enabled indicators.

<{ENABLE INDICAT( ¥

OTRQ REF DEV OPEN
CJOPEN TORQUE HI
CJOPEN TORQUE HIHI
COTRQ AVG DEV CLOSE
COTRQ REF DEV CLOSE
COCLOSE TORQUE HI
OCLOSE TORQUE HIHI
OOVIBRATION HI
CJVIBRATION DEVIATION
CIFINAL OPEN POS DEV
OOFINAL CLOSE POS DEV
OMOTOR TEMP HI
OSTARTS/HR HI
OOTOTAL DS TURNS
CJTOTAL STARTS OPEN
CJTOTAL STARTS CLOSE
[OSERVICE INTERVAL
OOMOD SETPOINT HUNTING

Figure 49: Enable indicators menu

5.2 View Indicators

The View Indicators menu allows the user to view the status of
all set indicators concurrently or to view the details of individual
groups of indicators.

<VIEW INDICATORS v

TORQUE INDICATORS >
FINAL POS DEVIATION >
VIBRATION INDICATORS »
SERVICE INDICATORS >

Figure 50: View indicators menu

View Indicator Status
The view indicators status menu allows the user to view the
status all set indicators concurrently.
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<VIEW INDICATOR ! ¥
TORQUE DEVIATION NOT ACTIVE
OPEN TORQUE HI NOT ACTIVE
OPEN TORQUE HIHI NOT ACTIVE
CLOSE TORQUE HI NOT ACTIVE
CLOSE TORQUE HIHI NOT ACTIVE
VIBRATION HI NOT ACTIVE
VIBRATION DEVIATION NOT ACTIVE
FINAL POS DEVIATION NOT ACTIVE
MOTOR TEMP HI NOT ACTIVE
MAX STARTS/HR NOT ACTIVE
TOTAL DS TURNS NOT ACTIVE
TOTAL STARTS OPEN  NOT ACTIVE
TOTAL STARTS CLOSE NOT ACTIVE
SERVICE INTERVAL NOT ACTIVE
MOD SETPOINT HUNTINGNOT ACTIVE

Figure 51: View indicator status menu

Torque Indicators
The torque indicators menu provides access to the torque
indicator details and the torque deviation details menus.

Torque Indicator Details

The indicator details menu displays the number of times an
indicator has occurred, and the date and time the indicator was
activated.

<4TORQUE INDICAT( ¥ <4TORQUE INDICAT( ¥
INDICATOR DETAILS | —UCCURRESEEEHE:}TQUE "'—32
DEVIATION DETAILS > b ror cemErEE:
BACK DATE 2020/10/08
< TIME 09:05:27
OPEN TORQUE HIHIL
OCCURRENCE COUNT 3

Figure 52: Torque indicator details menu

Torque Deviation Details

The deviation details menu provides access to the open and
close torque deviation details relative to the reference value or
the long term average torque. The torque deviation details
menus display the number of times a deviation occurred, the
date and time the deviation occurred, the position at which the
deviation occurred, the deviation percent value and a total fail
position range.

NOTE: The torque deviation value will appear as a positive
percent value if the deviation is above the reference or long
term average value and it will appear as a negative percent
value if the deviation is below the reference or long term
average value.

<«TORQUE DEVIATIC ¥ «4QPEN TRQ REF DEV
DATE 2020/10/12

OPEN TRQ REF DEV | SELECT » | TE e
OPEN TRQ AVG DEY > OCCURRENCE COUNT 3
CLOSE TRQ REF DEV P | BACK FIRST FAIL POSITION 42 %
< DEV VALUE 52.4 %

CLOSEIRGUGIDEY b TOTAL FAIL POSITIONS "

Figure 53: Torque deviation from reference details menu

View Final Position Deviation Details
The final position deviation details menu provides access to the

open and close final position deviation details. The final position

deviation details menu displays the date and time the deviation
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occurred, the number of times the deviation occurred and the
amount of deviation, displayed in drive sleeve turns.

NOTE: The final position deviation value will appear as a
positive value if the deviation is above the set final position
value and it will appear as a negative value if the deviation is
below the set final position value.

<«DEVIATION DETAI ¥

OPEN FINAL POSITION

DATE 2020/08/26

TIME 11:37:32

OCCURRENCE COUNT 15

DEV VALUE 3.6210
CLOSE FINAL POSITION

DATE 2020/08/26

Figure 54: Final position deviation details menu

View Vibration Indicators

The vibration indicators menu provides the user access to the
vibration hi details and the vibration deviation details. The
vibration details menus display the date and time when the
detected vibration exceeded the allowable range, the date and
time when the vibration returned to the allowable range, the
number of times the vibration indicator has been triggered, the
vibration value recorded when the indictor was triggered and
the vibration max allowable setting.

«VIBRATION INDIC/ ¥ < VIBHIDETAILS ¥

1B HI DETAILS 2 seeer g Y e

DEVIATION DETAILS ™ — s
BACK END POINT

¢ DATE 2020/06/22

TIME 13:47:40

SUMMARY

Figure 55: Vibration hi details menu
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View Service Indicators

The view service indicators menu displays the date and time a
service indicator was triggered and the number of times an
indicator occurred.

«SERVICE INDICAT ¥
MOTOR TEMP HI
OCCURRENCE COUNT i

LAST OCCURRENCE

DATE 2020/09/02
TIME 09:14:42

STARTS/HR HI

OCCURRENCE COUNT 15
LAST OCCURRENCE

DATE 2020/08/14
TIME 08:31:01

TOTAL DS TURNS

OCCURRENCE COUNT 7
LAST OCCURRENCE

DATE 2020/09/04
TIME 08:20:13

TOTAL STARTS OPEN

OCCURRENCE COUNT 3
LAST OCCURRENCE

DATE 2020/09/04
TIME 08:26:35

TOTAL STARTS CLOSE

OCCURRENCE COUNT 4
LAST OCCURRENCE

DATE 2020/09:04
TIME 08:26:24

SERVICE INTERVAL

OCCURRENCE COUNT 3
LAST OCCURRENCE

DATE 2020/09/04
TIME 08:02:50

MOD SETPOINT HUNTING

OCCURRENCE COUNT 3
LAST OCCURRENCE

DATE 2020/10/14
TIME 11:31:14
TOTAL TIME 0:00:13

Figure 56: Service Indicators details menu

5.3 Clear User Indicators
The clear user indicators function allows the user to clear all of
the recorded indicators.

To clear the user indicators, access the
User Indicators > Clear User Indicators. Select OK to clear the
indicators or cancel to return to the main menu.

«4USER INDICATOR:A B L
SET LEVELS > seLecT > g CLEAR ALL o
ENABLE INDICATORS B B wocators? P
VIEW INDICATORS P | (CANCEL/OK Ty, -
CLEAR USER INDICATORS I (

8 o o] P

Figure 57: Clear user indicators function
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Appendix A — Menu Tree

ADVANCED DIAGNOSTICS

hJ A J h 4 h J
Status Information Analytics Logs User Indicators
Standard Alarms Torque Event Log Set Levels
Standard Warnings Position Actuator Log Enable Indicators
Rated Vib Exc Details Vibration Motor Temperature View Indicators
Actuation Motor Temperature Internal Temperate Clear User Indicators
Open Final Position Internal Temperature Open Torgue

Close Final Position
Operational

Digital Inputs
Digital Outputs
Analog Inputs
Analog QOutputs
Network

2 Speed Timers
Partial Stroke Test
Real Time Clock
Hardware

Motor Status
Power Supply
Bluetooth
Identification

QA Data
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Close Torque
Max Starts/Hr
Rated Starts/Hr
QOperation
Trips

Fower Supply
Service Log
Bluetooth Log
PST Log

Set Real Time
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Appendix B — Diagnostic Descriptions

Menu Feature Description

STATUS INFORMTATION

The Status Information displays the configuration and status of a series of standard alarms, warnings and unit functions

Standard Alarms The Standard Alarms menu displays the status of alarms standard to the function of the actuator.
The menu is live and not configurable. Standard alarms prohibit movement of the actuator if left
unresolved.

Open Overtorque The Open Overtorque alarm status indicates if the unit has detected an output torque greater than
the configured torque setting while running open in mid-travel.

Close Overtorque The Close Overtorque alarm status indicates if the unit has detected an output torque greater than
the configured torque setting while running close in mid-travel.

Motor Overtemp The Motor Overtemp alarm status indicates the measured motor thermistor temperature has
exceeded the safe operating temperature and rating of the motor.

Valve Jammed The Valve Jammed alarm status indicates the actuator has not detected any movement of the
valve during its last movement command.

Open Torque Timer The Open Torque Timer alarm status indicates the unit has exceeded its configured allowable time
to torque seat in the open position.

Close Torque Timer The Close Torque Timer alarm status indicates the unit has exceeded its configured allowable time
to torque seat in the close position.

Lost Phase Fault The Lost Phase Fault alarm status indicates if one of three motor phases has been detected.

Phase Reverse The Phase Reverse alarm status indicates if one of the three motor phases has been reversed.

Encoder Fault The Encoder Fault alarm status indicates if the encoder has failed.

Contactor Fault The Contactor Fault alarm status indicates if there is a contactor failure.

Knob Fault The Knob Fault alarm status indicates there is a failure with the black control knob and/or the red

selector knob. Activation of the knob fault alarm will prohibit actuator movement.

Menu Knob Fault The Menu Knob Fault alarm status indicates the center, rotary menu control knob has failed.
Activation of the menu knob fault alarm will not prevent actuator movement.

HC Memory Fault The HC Memory Fault alarm status indicates the host controller memory has failed.

Ul Memory Fault The Ul Memory Fault alarm status indicates the user interface memory has failed.

Analog In 0 Lost The Analog IN 0 Lost alarm status indicates if a 4-20 mA signal is not detected.

Identical Limits The Identical Limits alarm indicates if the position limits are set adjacent to each other. The

actuator will not move until the alarm error is corrected.

HC Comm Loss The HC Comm Loss alarm indicates the user interface board has lost communication with the
host controller board.
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Menu Feature

Description

Standard Warnings

The Standard Warnings menu displays standard unit warnings. The Standard Warnings is a live
menu, displaying actively updated information. Standard warnings will not prevent movement of
the actuator unit if left unresolved. However, warnings left unresolved may lead to component
failure and unit alarms, which will prevent movement of the actuator unit.

Encoder Warning

The Encoder Warning notifies the user the encoder has experienced a glitch. If the glitch persists,
it could lead to encoder failure.

HC RTC Battery Low

The HC RTC Battery Low warning notifies the user of a low real time clock battery.

RTC Not Set

The RTC Not Set warning notifies the user that the real time clock has not been set.

Rated Starts/HR Exceeded

The Rated Starts/HR Exceeded warning notifies the user that the motor has exceeded the number
of acceptable starts per hour. The Rated Starts/HR is set per the actuator requirements at the
factory but may be reconfigured. Contact Limitorque Customer Service for assistance.

Rated Vibration Exceeded

The Rated Vibration Exceeded warning notifies the user that the unit has experienced vibrations
above the actuator rated level. (3g over 3 seconds)

Bluetooth Failed

The Bluetooth Failed warning notifies the user that the Bluetooth module has failed.

Rated Vib Exceeded Details

The Rated VIB Exceeded Details provides the user with information about vibrations above the
accepted actuator rated level (3g over 3 seconds). The details include information about the date,
time, start and end point, occurrence count, deviation value and the max. acceptance level.

Actuation

The Actuation screen provides the user with live status information about the actuator. The
detailed information includes position, analog in 0 status, demand status, percent torque and the
internal and motor temperatures.

Open Final Position

The Open Final Position status information page displays the last open seat date, time and
deviation from the defined seat reference.

Close Final Position

The Close Final Position status information page displays the last close seat date, time and
deviation from the defined seat reference.

Operational The Operational menu displays general operational status information. The status will appear as
either active or not active.
Opened The Opened status indicates if the actuator is open.
Closed The Closed status indicates if the actuator is closed.

Stopped Midtravel

The Stopped Midtravel status indicates if the actuator has stopped midtravel.

Manual Operation

The Manual Operation status indicates if the actuator detects movement by the handwheel. This
event is cleared through a local or remote movement command.

Open Limit Switch

The Open Limit Switch status indicates if the open limit switch has been activated.

Close Limit Switch

The Close Limit Switch status indicates if the close limit switch has been activated.

Open Torque Switch

The Open Torque Switch status indicates if the open torque switch has been activated.

Close Torque Switch

The Close Torque Switch status indicates if the close torque switch has been activated.
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Menu Feature

Description

Network ESD The Network ESD status indicates if the actuator has received a network emergency shutdown
command and has entered a shutdown state.

Local ESD The Local ESD status indicates if the actuator has received a local emergency shutdown command
and has entered a shutdown state.

Open Inhibit The Open Inhibit status indicates if a digital input, open inhibit signal is active.

Close Inhibit The Close Inhibit status indicates if a digital input, close inhibit signal is active.

Knob Lockout

The Knob Lockout status indicates if the knob lockout function has been activated and the knobs
are inaccessible.

Note: The Knob Lockout option is a custom input option and only available if purchased.

Digital Inputs

The Digital Inputs menu displays the user defined digital input functions and the live status of the
functions as active or not active. The functions of each input can be standard open/stop/close with

Digital Outputs The Digital Outputs menu displays the user defined digital output functions and the live status of
the functions as active or not active. Four status (S) contacts and four optional alarm contacts (R)
Analog Input The Analog Input menu displays live and static data about the status of the 4-20 mA current
controlled analog input functions.
Analog In 0 The Analog In 0 displays the status of the analog input board as enabled or disabled.
Demand Demand displays the percent demand as observed and calculated by the analog input circuitry.
Position The Position displays the current percent position of the actuator.

Hunting Indicator

The Hunting Indicator is a user configurable alarm that notifies the user when the actuator is
hunting and unable to reach a commanded position.

Proportional Band

Proportional Band displays the user configured percent range where the actuator will being to
pulse or slow towards it’s demand position. Proportional Band is set by default to 5.0% Refer to
Limitorque MX Series B Electronic Actuator user instructions for more information about
configuring the actuator proportional band.

Deadband

Deadband displays the user configured deadband setting. Deadband is set by default to 2.0%
Refer to Limitorque MX Series B Electronic Actuator user instructions for more information about
configuring the actuator deadband.

Analog Outputs

The Analog Output menu displays live and static data about the status of the analog output
function options APT polarity and/or ATT polarity. Refer to Limitorque MX Series B Electronic
Actuator user instructions for more information about configuring the actuator analog outputs.

ANLG# 10 BRD

ANLG# 10 BRD notifies the user if an analog output board is present and enabled or disabled.

AO# Function

AO# Function displays the function assigned by the user to analog output #. The user can assign
the analog output APT polarity and provide a 4-20 mA feedback signal proportional to the valve
position. Or the user can assign the analog output ATT polarity and provide a 4-20 mA
proportional to the actuator output torque.

Analog Out#

Analog Out # displays the live data associated with the user assigned function displayed in AO#
Function.
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Menu Feature

Description

AO Loss AO# Loss notifies the user the analog output board driver chip is reporting a fault, resulting in a
loss of analog output signal. This fault forces an analog board reset on a continuous cyclic basis
until the fault is cleared.

Network The Network menu displays status information about the applicable communication network such

as configuration, board status, and communications status.
Note: The Network menu is only visible if the user has purchased a network card.

Two Speed Timers

The Two Speed Timers menu displays live and static information about the two-speed timer
option. Refer to Limitorque MX Series B Electronic Actuator user instructions for more
information about the Two-speed timer functionality.

Position

The Position displays the live actuator percent open position.

Close Timer

The Close Timer displays if the user has enabled the two-speed timer to function in the close
direction.

Inside Close Band

The Inside Close Band displays if the unit is within the configured close position band.

Start Position

The Start Position displays the user defined setpoint position at which the actuator motor will
begin pulsing. The default close start position is 10%. Refer to Limitorque MX Series B Electronic
Actuator user instructions for more information about setting the close start position.

Stop Position

The Stop Position displays the user setpoint position at which the actuator motor will stop
pulsing. The default close stop position is 0%. Refer to Limitorque MX Series B Electronic
Actuator user instructions for more information about setting the close stop position.

Pulse On Time

The Pulse On Time displays the user set pulse on duration during actuator closing. The default
close pulse on time is 2.0 seconds. Refer to Limitorque MX Series B Electronic Actuator user
instructions for more information about setting the close pulse on time duration.

Pulse Off Time

The Pulse Off Time displays the user set pulse off duration during actuator closing. The default
close pulse off time is 1.0 seconds. Refer to Limitorque MX Series B Electronic Actuator user
instructions for more information about setting the close pulse off time duration.

Open Timer

The Open Timer displays if the user has enabled the two-speed timer to function in the open
direction.

Inside Open Band

The Inside Open Band displays if the unit is within the configured open position band.

Start Position

The Start Position displays the user defined setpoint position at which the actuator motor will
begin pulsing. The default open start position is 90%. Refer to Limitorque MX Series B Electronic
Actuator user instructions for more information about setting the open start position.

Stop Position

The Stop Position displays the user setpoint position at which the actuator motor will stop
pulsing. The default open stop position is 100%. Refer to Limitorque MX Series B Electronic
Actuator user instructions for more information about setting the open stop position.

Pulse On Time The Pulse On Time displays the user set pulse on duration during actuator opening. The default
open pulse on time is 2.0 seconds. Refer to Limitorque MX Series B Electronic Actuator user
instructions for more information about setting the open pulse on time duration.

Pulse Off Time The Pulse Off Time displays the user set pulse off duration during actuator opening. The default

open pulse off time is 1.0 seconds. Refer to Limitorque MX Series B Electronic Actuator user
instructions for more information about setting the open pulse off time duration.

Partial Stroke Test

The Partial Stroke Test (PST) menu displays the results of a stroke test.
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Menu Feature

Description

PST

PST displays the state of the stroke test.

PST Results

PST Results displays the pass or fail result of the last PST.

Failure Reason

Failure Reason displays the cause of the PST failure.

PST Target

PST Target displays the percent open target the actuator needed to meet to pass the PST.

Position

Position displays the current actuator percent open position.

PST Start Position

PST Start Position displays the user defined test start position.

Deadband

Deadband displays the user defined deadband percent value. The default deadband is 2.0%. Refer
to Limitorque MX Series B Electronic Actuator user instructions for information about adjusting
the deadband percent value.

Proportional Band

Proportional Band displays the user configured percent range where the actuator will being to
pulse or slow towards it's demand position. The default proportional band value is 5.0% The
proportional band can be modified by accessing the Digital Inputs menu, the Modutronic menu, of
the Network menu. Refer to Limitorque MX Series B Electronic Actuator user instructions for
additional information about adjusting the proportional band percent value.

Real Time Clock

The Real Time Clock (RTC) menu displays live date, time and battery level information. It also
displays time zone offset, the active/deactive low battery alarm status and if the RTC has been set.

Hardware The Hardware menu displays the live OK/Fault status of various components and software boards.
Gomponents will not display if they have not been incorporated into the unit.

Motor Status The Motor Status menu displays the live phase rotation status and motor temperature.

Power Supply The Power Supply menu displays the live minimum and maximum recorded voltage, the current
power supply voltage and the power supply frequency.

Bluetooth The Bluetooth screen displays details about the Bluetooth connection.

Identification

The Identification menu display information about the actuator unit, firmware and software.
Displayed information will be dependent on unit type.

QA Data The QA Data menu displays the quality assurance test date, time and stamp. information
Torque The Torque Trends menu provides access to the actuator open and close torque profile
information and open and close torque graphs. Trend graphs are useful for tracking changes in
operating conditions.
Open Profile The Open and Close Profile screens display the most recent and saved reference information
: about the actuator torque profile, such as breakout torque, ending torque and peak running
Close Profile torque. The torque profile is helpful for tracking changes in the process conditions.
Open Torque Graph The Open and Close Torque Graph screens displays the most recent and saved reference torque
graphs, as well as the option to save a graph as a reference. Available torque graphs for view
Close Torque Graph include max torque vs position, min torque vs position, average torque vs position and LTA torque

VS position.
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Menu Feature

Description

Save Open Ref

Save Close Ref

The Save Open and Close Ref options allows the user to save the latest torque profile and graph
as the reference. A newly saved reference will replace an existing reference.

Position

The Position Trend menu provides access to the actuator open and close motor and position
information and graphs. Trend graphs are useful for tracking changes in operating conditions.

Note: The position reference must be saved in-order to accurately use this data.

Open Motor On Time

Close Motor On Time

The Open and Close Motor On Time screens display cumulative data of the motor on time vs
position as a histogram chart. Each histogram X axis point equals 10% of stroke.

Open Starts/Hour

Close Starts/Hour

The Open and Close Starts/Hour screens display cumulative data of the number of motor starts
per hour vs position as a histogram chart. Each histogram X axis point equals 10% of stroke.

Open Final Position

Close Final Position

The Open and Close Final Position screens display the average, maximum or minimum final
position vs time, over a user defined range of time. Optional time scales include 24 hours, 30
days, 12 months or 10 years.

Vibration

The Vibration Trend menu provides access to vibration data graphs. Trend graphs are useful for
tracking changes in operating conditions.

Vibration vs Time

The Vibration vs Time menu provides access to the max vibration vs time and average vibration vs
time graphs. Vibration vs time graphs may be viewed with a time scale of 24 hours, 30 days, 12
months or 10 years.

Vib vs Open Pos

Vib vs Close Pos

The Vib vs Pos menu provides access to the vibration vs position last run and summary run
graphs. The last run graphs consist of the max, min and average vibration vs opening position
with a time scale of the last run of stroke. The summary run graphs consists of the max, min and
average vibration vs position with a time scale from last system reboot to present. The Vib vs pos
menu also provides the ability to save last run and summary graphs as reference graphs. Note,
the save reference graph function will save the max, min and average graph for reference.

Elapsed Time vs Vib The Elapsed Time vs Vib screen displays cumulative data of the high or low vibration range over
time as a histogram chart. The high range vibration data will display as five histogram X axis
points at 3200mG each. The low range vibration data will display as ten histogram X axis points at
400mG each.

Motor Temp The Motor Temp screen displays a graph of motor temperature over time. The motor temp vs time

graph may be viewed with a time scale of 24 hours, 30 days, 12 months or 10 years. Trend
graphs are useful for tracking changes in operating conditions.

Internal Temp

The Internal Temp screen displays a graph of internal temperature over time. The internal temp vs
time graph may be viewed with a time scale of 24 hours, 30 days, 12 months or 10 years. Trend
graphs are useful for tracking changes in operating conditions.

LOGS

Event Log The Event Log displays time and date stamped details about maintenance, out of spec, check
function and failure events. The events displayed in the log can be configured though the Event
Log Categories screen.

Actuator Log The Actuator Log displays time and date stamped details about actuator commands, position and

movement.
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Menu Feature

Description

Motor Temp

The Motor Temp displays time and date stamped details about the average, max and min motor
temperature.

Internal Temp

The Internal Temp displays time and date stamped details about the average, max and min internal
temperature.

Open Torque

The Open Torque displays time and date stamped details about the average, max and high torque
indicators experienced while the actuator was opening.

Close Torque

The Close Torque displays time and date stamped details about the average, max and high torque
indicators experienced while the actuator was closing.

Starts/Hr HI The Starts/Hr HI displays time and date stamped details about the number of times the actuator
has exceeded the configured motor starts/hr hi setting.

Rated Starts/Hr The Rated Starts/Hr displays time and date stamped details about the number of times the
actuator has exceeded the starts/hr unit rating.

Operation The Operation displays details about the motor and drive sleeve operation, stroke time and
vibration experienced by the unit.

Trips The Trips displays time and date stamped information about the actuator seating in the open and
closed direction and the torque to seat.

Power Supply The Power Supply displays time and date stamped information about the max and min voltage
and frequency of the power supply.

Service Log The Service Log displays the last date and time the actuator was serviced. It also provides the

user the ability to set the last service date.

Note: The last service date and time must be set by the user. It is highly recommended to set the
last service date for tracking trends and for reference.

Bluetooth Log

The Bluetooth Log displays the time and date a Bluetooth compatible device was connected or
disconnected from the actuator.

PST Log

The PST Log displays time and date stamped information about preformed partial stroke tests. It
also provides access to the graphed max, min, average and long term average torque recorded
during the PST.

Set Real Time Clock

The Set Real Time Clock allows the user to view and set the real time clock details.

USER INDICATORS

Set Levels The Set Levels menu allows the user to define indicator notification conditions for open and close
torque, open and close final position, open and close speed, vibration and the service indicators.
Open Torque The Open and Close Torque indicator menus allow the user to customize alarms to notify when

Close Torque

the torque to open or close the actuator has exceeded an allowed deviation above or below a
defined torque value.

Open Final Pos

Close Final Pos

The Open and Close Final Position indicator menus allow the user to customize alarms to notify
when the final seat position has deviated from the saved final seat position. Position deviation
values are shown in units of drive sleeve turns. The final seat position must also be saved from
the open and close final position menus.
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Menu Feature

Description

Vibration

The Vibration Indicator menus allow the user to customize alarms to notify when a vibration
experienced by the actuator has deviated from an accepted value, or when a vibration experienced
by the actuator has exceeded an accepted settle time.

Service Indicators

The Service Indicators menus allow the user to customize alarms to notify when the motor
temperature, starts/hr, drive sleeve turns, motor starts in the open and close direction, service
interval and modulating setpoint hunting has exceeded an accepted value.

Enable Indicators

The Enable Indicators menu allows the user to select which indicators are active.

View Indicators

The View Indicators menus allow the user to view time and date stamped details about the active
indicators.

Clear User Indicators

The Clear User Indicators option allows the user to clear all unit recorded indicators.

Note: This must be done locally each time there is a user indicator trip in order to ensure the
failed condition is properly analyzed and acknowledged.
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Flowserve Corporation has established industry leadership in the design and manufacture of its products. When
properly selected, this Flowserve product is designed to perform its intended function safely during its useful life.
However, the purchaser or user of Flowserve products should be aware that Flowserve products might be used
in numercus applications under a wide variety of industrial service conditions. Although Flowserve can provide
general guidelines, it cannot provide specific data and warnings for all possible applications. The purchaser/user
must therefore assume the ultimate responsibility for the proper sizing and selection, installation, operation, and
maintenance of Flowserve products. The purchaser/user should read and understand the Installation Instructions
included with the product, and train its employees and contractors inthe safe use of Flowserve products in
connection with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are supplied
for informative purposes only and should not be considered certified or as a guarantee of satisfactory results by
reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee, express or implied,
regarding any matter with respect to this preduct. Because Flowserve is continually improving and upgrading its
product design, the specifications, dimensions and information contained herein are subject to change without
notice. Should any question arise concerning these provisions, the purchaser/user should contact Flowserve
Corporation at any one of its worldwide operations or offices.

©2020 Flowserve Corporation. All rights reserved. This document contains registered and unregistered
trademarks of Flowserve Corporation. Other company, product, or service names may be trademarks or service
marks of their respective companies.



