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1. About this Manual

This user manual will explain the special features of the Leap Production Counter and Downtime monitor Device
Node. Please consult the main Leap User Manual for the complete system functionality.

1.1 Audience

This manual assumes that you are already familiar with the Windows operating system and are responsible for
performing installation and monitoring of the test system.

LEAP SYSTEM |
User’'s Operating Manual



2. Operating the Wireless Sensor System

2.1  Special Power Switch and Power to the Sensor Node

Because the Production Counter Sensor Node utilizes break-beam sensors that must be powered-on at all times, this device
node is not battery powered. Power is supplied to the Sensor Node (and the break-beam sensors) using the wall transformer
that plugs into the Sensor Node. Use the wall transformer labeled, “Sensor” to power the Sensor Node.

21.1 Power Switch — No LEDs

Because this Sensor Device Node is wall powered, the power switch does not have the red and green LEDs integrated like
other Leap Sensors.

2.1.2 Wall Transformer to Sensor Node
Connect the wall transformer labeled “Sensor” to the Production Counter Device Node prior to turning it on.

2.2 Count Reset Button

The silver push-button on the top of the enclosure will zero-out the count after it is pushed. The count reset button is one
of several ways to reset the count. See count reset configuration options for more details.

2.3 Understanding the Data — Counting, Timing, Transmitting, Resetting

2.3.1 Transmit Interval — How Often Data Is Updated

The Production Counter Device Node will transmit the latest count data at the “Transmit Interval” that is set for the device.
Typically, this is set to 10 minutes. The transmit interval works with the “Sampling Interval” and “Transmit Mode” settings
to manage what triggers the device node to sample and transmit data. Before changing the transmit or sample intervals,
make sure to understand the impact of the “Transmit Mode” setting. To change the transmit interval, do the following:

e  Click on the check box to the left of the sensor device to select it.

e Click on “Configure Devices” button
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e  Click on “Edit Configuration”

e  Edit the Transmit Time. Set Sample Time to the same value. CLICK SAVE at the bottom of the screen
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2.3.2 Transmit Mode — When Data Is Updated

While the Production Counter Device Node will transmit the latest count data at the “Transmit Interval” that is set for the
device, it can transmit based on events that occur as well. The transmit and sampling interval works with the “Transmit
Mode” settings to manage which triggers the device node uses to sample and transmit data. Before changing the transmit
or sample intervals, make sure to understand the impact of the “Transmit Mode” setting. To view or change the transmit
mode, view “Sensor Options” further down the configuration screen:
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There are three transmit modes to choose from: the default is to only transmit on the time interval plus the next
stop/start for the counter (default interval is 10 minutes). The three choices are:

LEAP SYSTEM

"Only On Transmit Interval" - Only transmits on the configured transmit interval. You'll get a count
update and data update on each interval and only then.

"Transmit Interval and Next Event" - Every time the beam is broken it will transmit (usually don't want
this if rate is over 10 products per minute because it will be too much data and flood the gateway and
server with too much data). If the line is down, you'll still get a sample every interval, so the interval
time can be a little longer because it only comes into play when the line is down with this option.
(Recommended) "Transmit Interval and Next Stop/Start" - On the normal interval and the first time a
change in state happens between detecting start/stop conditions. This is a good balance between the
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other settings and will allow you to capture exact times of long downtime periods as well as long run
periods. You won’t get the timing of every product made, but do you really need to?

It is recommended that most customers should use option C above unless there is a compelling reason not to. This option
catches exact timing of all long runs and stops, plus keeps an accurate count of products and stops. Option A is too little
data, and Option B is too much. Option C for most is just right.

2.3.21 Transmit Event Limit

To avoid overwhelming the Leap Data server with too much data, there is a limit to the number of downtime or count events
that can be recorded per transmit interval. Generally, this limit should never come into play. However, if a customer sets
the transmit mode to “every event,” and the line speed is fast enough to count more products in the transmit interval than
the event limit, the node will continue counting, but not transmit individual events until the next transmit interval is reached.

For example, a line is running at 25 products per minute and has a transmit interval of 5 minutes. If the transmit mode is
set to every event (every count up), and the transmit event limit is set to 100, if is both possible and likely that there will be
periods where over 100 products are counted in less than 5 minutes. In this case, the first 100 products will have their
individual counts transmitted and the rest will be counted, but not transmitted. Perhaps at the 5 minute mark, the count
will jJump by as much as 25, with an additional minute of uptime for the events that were not transmitted.

The same can happen when transmit mode is set to every stop and start. This can be less likely as lines don’t start and stop
so frequently as to trigger an event limit, but it is possible.

If a line is missing event data due to hitting the transmit event limit, there are several ways to address this. If you are using
the “every event” mode, consider switching to “every stop and start” mode. You may also want to increase the event limit,
or reduce the sampling and transmission interval. Just be aware that this event limit is in place to protect your system from
becoming overwhelmed with too much data.

For most customers this setting should not be a concern, and the default of 50 should be fine.
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2.3.3 Defining Downtime

On the above screen shot, notice the setting for “Downtime Threshold.” This is the amount of time seen after a count that
will start counting downtime if another product doesn’t arrive. This should set be to a time slightly longer than the typical
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time between products. We recommend somewhere between 1.5 and 2.5 times the normal production gap between
products. For example, if your line typically makes a product every 6 seconds, maybe set the downtime threshold to 9
seconds so that running at a slow rate doesn’t count as downtime. If operators or the process sometimes removes a product
from the conveyor before it is counted, perhaps the time of 2.5 products would be more appropriate to avoid counting
downtime for a single missed product.

However, we recommend that this threshold not be set too high, or the data will miss many of the minor stops that could
be occurring on the production line. Often many lines suffer significant losses from minor stops- minor jams and other faults
that are quickly resolved and re-started. Being aware of the number and length of these minor stops can often bring
attention to these losses. With proper investigation and fixes, elimination of minor stops can have a big impact on overall
results, on the amount of effort operators spend fighting problems, and often on the quality of product from more steady
consistent production.

2.3.4 Adjusting Sensor Sensitivity with Debounce Time

Debounce time is the amount of time that a sensor can flicker on or off before it counts another product. If your sensor
flickers when products pass by, you may want to increase this time substantially. If your rates are extremely fast, this time
may need to be small. If your counts from the sensor aren’t matching the physical counts, adjust your sensor settings and
adjust the de-bounce rate.

In addition, the sensors themselves have adjustment for sensitivity. This adjustment is particularly helpful on sensors that
don’t utilize a photo-eye. Using the lights on the eye, adjust sensitivity so that products are easily distinguishable from no
product.

2.3.5 Rate Calculation Mode

Another setting is “Rate Calculation Mode.” You can set it to calculate rates since the last count reset, or over recent
sampling intervals. It is recommended to use the average rate since the last count reset, unless there is some compelling
reason to select more recent sampling intervals. Some customers find it helpful to see rates over more recent sampling
intervals to see if rate in recent data is on target or has drifted up or down. Since you can always look at downloaded data
yourself (count, uptime, and downtime) over any time frame and do your own calculations, think of the rate calculation as
a viewing preference- what is best for your situation?

2.3.6 Adjusting Photo-eye Active State

The configuration screen offers a check box to switch the active state of the photoeye sensor. The default is for this to be
unchecked.

Active on LOW sensor ouiput

In most situations the sensor sends an active or TRUE or “1” value to the node when the eye is blocked, and counts up
when the eye is blocked. If for some reason the eye is counting when the eye becomes unblocked, and you'd like to switch
it, simply check this box. For counter nodes this difference is minor, but could cause a count when the sensor is reset if in
the wrong state. If you immediately get a count of 1 after a reset and no product was present to be counted, consider
switching this setting.

Most users will not need to ever change this setting.
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2.3.7 Reset Options

The configuration screen allows you to determine how the counts are reset, either manually or automatically. From these
choices, you can influence resetting the count three ways.
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1. Check the box to reset reading on next transmit. Once you check this option and save it, the software will send a
message to the production count node to reset its count during the next transmit sequence. Thisis a helpful option
when you need to reset the count, but are not physically near the sensor to manually reset it. If you have
purchased the Modbus TCP option, you can write to this value remotely by setting up a Modbus register for this
setting, allowing you to use another system to reset the count.

2. Hold down the reset button on the production count node to reset it. Some customers in environments with lots
of vibration have found that counts can accidentally reset from motion from the surrounding environment.
Because of this we default the setting of the reset button that it be held down one second for the count to reset.
Once the button is released, the node will update the count and all calculations and send them to the Leap Server
and then reset all values back to zero. No data is lost, and counts start over when the button is pushed.

For operations that don’t want the push button used for resets for what ever reason, set the hold time to zero,
and the reset button will be disabled. The hold time can be made longer as well.

3. You can set up to four different automatic resets per day. Simply check the box for each reset you want to use
and enter the hour, minute and second for the reset to occur.

For example, some customers may want to reset the count at the beginning of every shift as well as at midnight.
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Others may want to reset the count just once a day at a specific time. Others never want to reset the count.

Note that the reset time is based on the UTC time. In the US, time zones vary from UTC-4 for EDT to UTC-9 for
Hawaii. Daylight savings time causes a need to change this setting. For example, if you are on Pacific time and
want the reset to occur at midnight every day, you would pick 7 (see above) for daylight savings time, and 8 for
standard time. If you happen to be in Indiana, Arizona, or Hawaii, then you don’t have to worry about changing

settings twice a year because you have no daylight savings time.

Below is an example of data being reset at midnight. Notice the final reading stamped 11:59:59 PM and a zeroed

reading stamped at 12:00:00 AM
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The received timestamp may vary slightly from the reading timestamp. However, notice that the timestamp of the reading
is the one that matches with the reset values, just before and after the values are reset based on the reset times in the
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2.3.8 Understanding the Data
The main display screen will show these ten data points.
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1. Count since Reset- just like it sounds- how many products have been counted since the last time the counter was
reset.

Uptime Rate: When the line has been running, how fast was it going in products/minute?

Overall rate: Since the last reset, what is the rate based on count over the total time (all uptime and downtime)
Downtime Since Last Stop- From the last stop, how long was the line down before it re-started?

Downtime Since Reset- This is a tally of the total time the counter has determined that production has been down
since the last count reset.

Uptime Since Last Start- From the last start, how long was the line up before it stopped?

7. Uptime Since Reset- This is a tally of the total time the counter has determined that production has been running

vk N

o

since the last count reset.

8. Currently Up: This is 1 if the line is currently running and 0 if the line is down.

9. Downtime stops since reset. How many times has the line stopped since the count was reset?

10. OEE Since Reset- This is a calculation based solely on time up and down since the last reset. Some customers may
have more elaborate ways of calculating OEE, but this measure will give users a good idea of how well things are
running.
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2.3.9 Interpreting the Count and Downtime Data

Using the Method shown below, the data can be downloaded and analyzed with a program such as Excel. This data was
collected from a line set to transmit with every stop and start.
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Seeing the data organized into events like this, many customers build reports using formulas to identify and calculate key
times and additional metrics. Simply copy and downloaded data into a sheet with formulas for reports on the latest data
each day or week.

2.3.10 Graphing the Data
To graph the data click on “Show More Info”, then the Chart Tab.

B Darwicas
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2.4 Download Readings

Exporting data from the Gateway or server to a local PC is possible with the “Download Readings” action under
the “Device Readings” button. First, select the list of devices you wish to download data from. Then, click
“Download Readings” from the “Device Readings” button. The Download Readings window will appear as shown
below (FIGURE 1).

Shar Dok (DO

et

Erxd Cigls (LN

Figure 1: Download Readings Window

Edit the date range you want to download data from, then click the “Download Range” button, or select
“Download All” to download all the data available for the selected device(s). A Comma Separated Values file (csv)
file will be generated and will be saved by the web browser (like downloading any file on the internet) to the
default ‘downloads’ folder of your web browser.

If you wish to view the downloaded CSV file in Microsoft Excel, just double click on the file from your filesystem.
Excel will open the file.

NOTE: Times and dates in the spreadsheet are displayed in the time zone specified when downloading the data
(your local time zone by default, or optionally UTC time).
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Figure 2: Dates and Times are displayed in the time zone specified when downloading the data. The time zone
used for the data is also present at the end of the "Reading Timestamp" and "Received Timestamp" columns in
the spreadsheet.

241 Steps to Display Seconds with Time Stamp Data in Excel Spreadsheets

By default, Excel does not display the seconds in the | J

b= L ] (L] Eorgar i oy

time stamps in the “Reading Timestamp” and “Received
Timestamp” columns. To force Excel to show the
seconds, follow these steps:
1. Right-click on a cell with a time stamp — such as
cell B2 above.
2. Click on “Format Cells”, then “Custom” under
the “Category” area.
3. Modify the fields as shown in Figure 3.

) A Pt P
4. Finally, use the [RSEEE tool to A BRCDEL e ¢

apply this to each column with a time stamp. -
sl P EarDe bWl b ey O O Ml g e i o DL el

Figure 3: How to Display Seconds with Timestamps
within Excel
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2.4.2 Additional Diagnostics from the Leap Interface

On the device screen there are two icons to share the status of the electrical status of the node and the signal strength of
the data transmission. Since the production count node is a powered node, it should show a power plug icon. When
hovering over the icon, the text will read “device is line powered.”
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The signal strength icon is similar to the signal strength indicator on a phone. However, our software will tell you a little
more. If you hover over the icon, it will give you a numerical measure in dB for the signal strength. For example, this screen
shot shows a value of -40 dB, which is very strong, which is why we show all green bars. The number will almost always be
negative, and values that get more negative than -85 dB indicate a weak signal that needs to be addressed. Signal strength
can be improved by re-positioning the node or the gateway, or changing the orientation of the node. You may also want to
add a range extender between the node and the gateway. Ask Phase IV for help if you can’t get a good signal.

Doswrioad Readings

Another diagnostic feature is to download the “Device Status Log.” This allows users to view key node readings over time.
To access, select the checkbox of the node to download data for, click the green Device Data button, then select the
“Download Status Log” option. Another box will open, just like with the download data option discussed above in Section
2.4. Pick the dates you want to view and click “Download Range.”
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A CSV file will download to your computer which you can open in Microsoft Excel by clicking Open File.

The data should look something like this:
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L RETE Tirnszelsarngn e dns Bulbag L Faced Turwsbarp Cleack Frooa Skaps B Dpewras: Sl IZanlizies BhivaPisa InkansTampssing
S| S P Y LT Sl Y PP R D et R T PR H u A LWL AL 1RLEL AL%
| |RA3ASFRIRA3ARIFF S5 07 o il S5 LVTROD TRIF A
EA LA B LS b I 1 Bl et Rl RLESE I E u A LA 1KLL 21%
= |FAIARIFFIRA3A5FA 303500 22N GRS ST 1 il S5 LVTROD TRIF e I
S| PR P B ) T N I P D | LR I P | D HGE Rl IR u A LA 1KLL 2l
s |RAIARIFFIRA3ASFA 335N 2270 GVRAIM DT : il 5 LVTROD TRIF M
| TR S ) C Tl Y PP W Ee M B T, PLER) u d L LI 1RLEL il4
- [FA3ARIFFIRA3ARFA 283302 07 anm il S il TRUF b B
R CL T B P bl I 1M Bl Her By PLES M- u d L LI 1RLEL ALl:
LeapDoviesstateRecords IB43A31F = T

The data you will see includes the ID and Name of the node. Then there is a column for a timestamp of each data
transmission received. For each transmission the following data will be displayed:

D.

Battery Level- This is the level of the battery or external power supply, measured in mV. In
this example, the value of 3279 mV could also be understood as 3.279 Volts.

The Boot Timestamp- This is the last time that the node was power cycled and rebooted.
This can be helpful to determine if values are resetting due to a reset button or a power
loss.

Clock Error: With each transmission, the Leap Server and the node compare times and the
time of the node is periodically adjusted to keep the node time accurate. You can view
how far off the time difference is from this entry.

Storage Full Percent: If a node has been storing a lot of data due to being out of range of a
gateway or Leap Server, this value shows how full the node is with data. Most nodes can
hold up to 40,000 data points, so it can take some time for a node to send all of its data to
the Leap server. Normally, when everything is working right, this number will be zero.

Received Signal Power: This is the level of signal received from the node in dB. This value
can be used to determine if conditions are changing that impact signal strength.

Configuration Hash: This is a value that conveys current configuration of the node back to
the Leap Server. Use this to see if the configuration was changed at any point.

Is Line Powered: If the power for the node comes from an external power source, the value
is TRUE, if the power for the node comes from battery, the value is FALSE.

Internal Temperature: This is the temperature of components inside the node in degrees
Celsius. This data may be helpful for determining issues in extreme weather conditions or
if something is causing the node to overheat.

The Status Log can give users insight into behind the scenes data when troubleshooting performance. This data is only
available with Leap Servers version 3.0 or higher used with nodes installed with firmware versions 2.0 or higher.
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2.5 Optional Add On Features

The LEAP Production Counter has many features that customers can use to better understand the performance of
production lines. The built-in features are sufficient for most situations. However, Phase IV does offer some additional
features and services that can make the experience even better.

2.5.1 Text, Phone, or Email Alerts

With the purchase of Alert notifications to your users, you can set alerts based on any of the ten sensor values that
are part of your production count sensor. You can notify users when a value gets too high like total downtime, or
when a downtime event has gone too long, or when a stop count is too high. You can notify users if a value is too
low, like OEE. You can determine how many times to alert users when these situations occur, and can set up
different users with different alerts and have different alerts on different devices. You can also set device alerts to
let users know if a node has stopped sending data, which may be for a variety of reasons that need to be
investigated.

2.5.2 Sharing Data through Modbus TCP

With the purchase of a LEAP Modbus TCP Server extension, your system can provide data to other data systems,
like data historians, PLCs, or operator interfaces. Modbus TCP is an extremely common protocol used often in
factory automation for sharing data between different types of hardware and software using only Ethernet.

2.5.3 Share data using the Leap API

With purchase of the Leap API, users can connect data from the Leap system to other systems using our software API. Often,
software programmers use our API to connect to other systems at the software level. Our Rest API uses industry standard
protocols for ease of connecting data between applications.

2.5.4 Build Custom Dashboards for displaying data

With the purpose of our configurable dashboards, you can make dashboards that look the way you want them to
look. You can make different dashboards for different audiences or departments. You could make a dashboard to
display on a monitor in the production area with counts and OEE with an up/down chart. You could make a
dashboard with key metrics for several lines to be used by supervisors on their tablets or phones. Dashboards are
configured how you want them, built from multiple available configurable widgets, so it’s up to your creativity to
make exactly what you want. If the feature you isn’t currently available with an existing widget, just ask and we’'ll
quote what it will take to make the feature available.
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3. Technical Support

For more information about our products and services, or for technical assistance:

Visit us at: www.phaseivengr.com
Tel: +(303) 443 6611 (USA — MST 8:00 a.m. to 5:00 p.m., Mon.-Fri.)
E-Mail: support@phaseivengr.com

If you need assistance, please provide the product part number, product serial number, and product version.
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