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1 INTRODUCTION

1.1 X8Il SYSTEM

The X8Il System is designed to be installed and connected to wired or wireless
condition monitoring sensors. The system consists of three devices: the X8lI,
Termination Panel and Ribbon Cable connecting the two. The X8Il system is DIN Ralil
mounted, which allows for easy installation and servicing.

Wired sensors (Accelerometer, Proximity Probe, Temperature and Process Signals) are
attached to the Termination Panel (Section 2.5), and the X8Il receives the sensor
signals and processes them based on a programmed configuration that is individual for
each channel. The Termination Panel has plug in screw terminals for field connection to
the sensors. The Termination Panel connects the sensor signals to the X8Il through a
ribbon cable. The X8Il is powered from a DIN Rail Power supply (supplied by the
customer, more information can be found in section 1.5).

The X8Il System

1.2 THE X8Il

The X8Il is the centerpiece of the system and provides reliable, repeatable
measurements for a wide range of monitoring points. It can support both wireless (Wi-Fi
802.11 b/g/n WPA-2) and wired signals (via the Termination Panel, see section 1.3).
The X8Il comes equipped with encrypted communication for an additional layer of
security, an RJ45 access point and an antenna to boost its wireless signal. For more
information on how to install the antenna please refer to section 2.3.4 (Antenna
Mounting).
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One X8Il can communicate with up to 16 NANO devices, and 8 wired sensors. Once
measurement data has been received via wireless or wired sensors, the X8Il transfers
data to the customers preferred destination (MD, EMonitor or infiSYS Lite - see section
4 for more information). See section 10 for full X8Il specifications.

The X8lI

1.3 THE TERMINATION PANEL

The Termination Panel is an optional component designed so the field wiring of
accelerometers, proximity probes, temperature, or strain sensors (see section 2.5 for
wiring diagrams) can be easily connected to the pluggable screw terminals. The
Termination Panel can handle up to 8 single channel wired connections and is
connected to the X8Il via a short Ribbon cable. It simplifies the field connections and
allows easy removal of the field connections when troubleshooting an installation.
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Termination Panel Layout

The Termination Panel has a series of 3 Pin Headers. These Headers allow individual
configuration of the constant current power source, which is required to power an
Accelerometer. When the jumper is in the IEPE Power is ON position a +24V @4mA
constant current power source is connected to the positive Accelerometer input terminal
for that channel. When the jumper is in the IEPE Power is OFF position no power is
applied to the positive Accelerometer input terminal. This allows the end user to
configure on a channel-by-channel basis what kind of sensor will be connected. There is
a SPARE 3 position terminal that is reserved for future use. It resides adjacent to the
SPEED terminal.
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1.4 THENANO

The NANO is a wireless condition monitoring device that is
attached directly to the machine being monitored. NANOs come
equipped with triaxial vibration and surface temperature sensors.
NANOs will communicate, via Bluetooth 5.0, with any X8Il within
range to upload measurement data. NANOs can be setup to send
SMS and email alerts.

For additional information please see the NANO User Manual,
which includes all the necessary installation and operation details.

NANO

1.5 SYSTEM POWER APPROACH

By using the DIN Rail Power Supply method, the customer can choose from the many
options that are supplied at a low cost in the DIN rail power supply market. The
customer is not limited by being single sourced, but still must comply with the X8II’s
power requirements of 5.0 Vdc at 6 Amps.

Section 9.3 of this manual lists recommended accessories and suggests using TDK
Lambda’s DRB50-5-1 Din Rail Mounted Power Supply. This is one of many Din Rail
Mounted Power Supplies that will work with the X8Il System.

1.6 X8Il EXAMPLE ENVIRONMENT
Below is an example of the X8Il system and the interaction between the various
components described in sections 1.1-1.5 above.

The NANOs and Wired Sensors will be installed on the machines being monitored and
send the desired data wirelessly (in the case of the NANOSs) or wired (Wired Sensors
and Field Termination) back to the X8II’s. The X8II’s will then communicate wirelessly or
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wired (via the RJ45 jack) and send the data back to the customer’s choice of on-site
hardware (PC or Router). Once the data has been uploaded to a PC or Router, it can
then be sent to a pre-defined destination (MD, EMonitor or infiSYS Lite — see section 4).

Wireless

o

Field
Termination

Wired / H
Wirg:ress )
Router

Wireless -

Destination

{Machine
Dossier,
EMonitor or
Infisys)

Sensors

e,
5

el
o
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2 PHYSICAL INSTALLATION

2.1 GROUNDING

Proper instrumentation grounding procedures must be followed when installing this
product. Each installation will have its own requirements. In all instances ground loops
and connection to electrically noisy grounds must be avoided.

2.2 ENCLOSURE LAYOUT
The X8Il is designed to be installed so the air vents allow air flow from bottom to top of
their enclosure. The Termination Panel is designed to be within a short distance of the
X8ll. The diagram below shows a typical layout of the system within an enclosure.
i
|

—DIN RAIL ‘

RIBBCN CABLE

MOUNTING PLATE B e
“—RED LINE—

Typical Installation
Notes:

1) The X8Il system can be installed in other directions, however this may reduce the
allowable ambient temperatures of the installation.

2) A ribbon cable which is longer can be provided, however the use of a longer
ribbon cable may allow the coupling of external electrical noise and degrade the
overall accuracy of the measurements.
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2.3 MECHANICAL INSTALLATION

The X8lI, Termination Panel and Ribbon Cable are intended to be installed in a plastic
DIN Rail enclosure. This section will detail the necessary steps to install the X8Il system
in an appropriate DIN Rail enclosure.

2.3.1 Xall

The X8Il is a DIN rail mounted device. The typical direction of installation is with the
ribbon cable connector and terminal block facing the user when the enclosure is open.
This can be seen in section 2.2 Enclosure Layout. To remove the X8Il use a screwdriver
and pull out the bottom tab as you rotate the screwdriver handle towards the X8Il as
shown in picture below.

2.3.2 Termination Panel

The Termination Panel has two DIN Rail clips, one on each side of the carrier. The
Termination Panel should be mounted as shown in the picture under section 2.2
Enclosure Layout section labeled “Typical Installation.” The field wiring terminal blocks
should be at the top and the Ribbon Cable connector should be adjacent to the X8lI
Ribbon Cable connector. To remove the Termination Panel a screwdriver must be
inserted into the two black tabs and the screwdriver rotated forward as shown in the
pictures below.

Note: The ribbon cable should be kept away from electrical noise sources to keep the
vibration measurement signals from being distorted.
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2.3.3 Ribbon Cable Installation

A squeezing action must be applied to allow removal of the Ribbon cable connector
from the printed circuit board connector. This type of connector displays good vibration
resistance yet still allows the end user to easily connect and disconnect when
troubleshooting using the plug and swap method.

—

| Press Tabs
Inward to
release

2.3.4 Antenna Mounting

The X8Il connects to a cabled antenna. This allows the customer to place the antenna
in an optimum location on the outside of the housing. A hole must be drilled in the
housing (0.25” or 6.35mm diameter) and the total cable length is 6 inches (150mm). So,
the distance from the X8Il to the hole in the housing will need to be close enough to
allow the cable to reach without stressing/stretching the cable.

Warnings:

1) DO NOT use any form of sealing compound or thread locker on the antenna
threads of the cable connector. These compounds can form an electrical isolation
barrier and the wireless communication may fail.

2) Please note the minimum thread height that must protrude through the housing
to allow for full contact between the antenna connector and the cable connector
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is @ minimum of 0.220 inches [5.6mm]. If full threaded contact is not made
between the cable connector and the antenna connector intermittent or
nonexistent communications may occur.

3) After installation, when rotating the antenna make sure to not rotate it so that the
connectors between the cable and the antenna start to unthread. This may cause
wireless communications to be intermittent or fail.

4) DO NOT install the X8Il in a metal enclosure, as this will interfere with incoming
and outgoing wireless signals.

ANTENNA
HOLE DIAMETER —.

[.25] o ,
7:6.35 \ \

MAX LENGTH OF T |
CABLE 6" (152.4mm) R

\ NOTES:

1. ALLOW 8 inches
{(203mm) CLEARANCE
TO INSTALL ANTENNA.

2. DO NOT USE ANY
THREAD ADHESIVE. THIS
WILL INTERFERE WITH
SIGNAL RETURN
CONNECTOR.
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/{“‘\\ Open Cover

FEED ANTENNA CABLE

THROUGH RIBS

LOCATED BEHIND
CAT5 CONNECTOR

ANTENNA

TO BLUETOOTH
CONNECTOR
ON BLUETOOTH
CARD LABELED
"RF1"

1 ~CONNECT
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2.4 ENCLOSURE MOUNTING METHODS

The X8Il enclosure can be installed in many different environments. This section will
describe the most common methods used to mechanically mount the enclosure that
contains the X8Il system.

2.4.1 Pole/Beam Mounting

~MOUNTING
7/ FRAME

I-BEAM

Notes:

1) When mounting from a pole or beam consider local, industry and facility
standards/practices for acceptable distance from the mounting surface.

2) X8ll should be mounted 2-3 inches beyond any metal surface to ensure proper
communication to and from the unit.
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2.4.2 Ceiling Mount

" WARNING! WATCH OUT - — T —
FOR PIPE OR CONDUIT WHEN e e
USING THIS MOUNTING METHOD. T )
11 C2AM IMTERFERE WILTT C2ORMPALIMICATICNN - T— “'"'“--.h_q_h_
BETWEEN THE X8Il AND SENSORS. -

Notes:

1) When suspending the X8Il from the ceiling be aware of pipes or conduit sharing
the same air space. If they happen to be near line of sight between the X8Il and
a NANO they can impact communication.

2) Ensure facility and industry standards and practices are followed for acceptable
distance from ground to ceiling mounted devices.

3) Installation environment might also limit mounting space for suspended items
over specific equipment, ensure all facility requirements are followed.
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2.4.3 Machine Mount

X8IHUB

_~FRAME

MACHINE

SENSORS—

ucmummﬁc‘:mcacah\
5
Y

i
e o T e e

-

' CONCRETESLAB -~

K

- T o
p -

r'd
)
L

Notes:

1) Ensure line of site between NANOs and X8Il is not impaired by frame
construction.

Warnings:

1) Difficult-to-Reach Locations: Narrow corridors, tight spaces, areas crowded with
machines and low to the ground applications can hinder wireless connectivity. If
the installation environment includes multiple rows of machines, a canyon effect
might occur between the rows if wireless devices are installed within a canyon.
This effect might hinder communication to these devices. Antenna height can be
raised to overcome such an effect, but antenna adjustment is not possible in
every case. Another solution is to use the reflectivity of adjacent machines to
bounce the signal down into the canyon, taking advantage of the reflective nature
of the surrounding equipment.

2) RF Interference: Many common devices produce RF energy: microwave ovens,
cell phone hotspots, automobile hotspots, personal Bluetooth devices and many
others. RF energy can interfere with factory wireless operations and steps should
be taken to ensure the installation environment is protected from RF interference
as much as possible. Distance, containing rooms and changing RF band are a
few of the ways to mitigate RF interference from outside devices, and should be
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implemented if RF interference is prevalent in your factory’s installation
environment.

3) As stated above in the ceiling mount section, ensure pipes, conduit and any other
metal or concrete structures are accounted for during installation. Wireless
communication can be affected negatively by any such structures. Steps should
be taken to optimize location and line of site between all NANOs and X8lIs.
Failure to take these suggestions into account during the initial installation might
lead to intermittent signal issues, or worse no signal transmission at all.

2.5 WIRING DIAGRAMS
2.5.1 DIN RAIL - Stand Alone

\
:

JUMPER

DIN Rail Power Supply
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2.5.2 IEPE powered Accelerometers

DO OB D D) |¢

POSITIVE {+)

" NEGATIVE (-)

—N/C (NON-CONTACT) - | J —

Even Channels
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N/C (NON-CONTACT) —. NEGATIVE (-)—
POSITIVE (+] . ™ :

o 1N

Odd Channels
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2.5.3 Eddy Probes

@

ISOLATED
SENSOR

DRIVER ..

LIMITE

POSTIVE (¢

CNEGATIVE ()

 N/C [NON-CONTACT)

SHINKAWA

Even Channels

LIMITE

-24Y CURRENT
LIMITED SUPPLY

=24 CURRENT
< LIMITED SUPPLY

. =24V CURRENT

D SUPPLY

. 24V CURRENT

D SUPPLY
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] —N/C [NON-CCONTACT)

POSITIVE {+)~

“ ~NEGATIVE [-)

ISOLATED
SENSOR
DRIVER-

+1- e -24V CURRENT
<1 T LIMITED SUPPLY

PRI

“M Tl RT3 e I—T or =24V CURRENT
I | B | B | :| % LIMITED SUPPLY
i o | = 2ok
[— I_ o ER |
—_— FITTETTTL
5 | == A

=T e -24V CURRENT
% LIMITED SUPPLY

oz
o

=l nan ET Y ST

. T :]:# ‘J‘Jm\’\ '"

L.

-24V CURRENT
LIMITED SUPPLY

=]

Odd Channels
2.5.4 |EPE Power Programming

DSO QOO | DOO DO |50

CHAN 1—
CHAN 2

CHAN 3 — N
CHAN 4— N
CHANS
CHAN 6
CHAN 7
CHAN 8
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2.5.5 Eddy Probe — Speed Input

- JUMPER
'|

—COM

7 ISOLATED
SENSOR
CHANZ OHAN CHANS _OHANS DRIVER~._
Bo0||000| (oo (000 [eee \“"\Htﬂ:#:-]

=

‘?isﬁe

APPROVED SOURCE
FORCLI1DIVZ2

2.5.5.1 Powered Hall Effect Wiring

e JUMPER (2.3)
POS{+}-—---|]LW J
EES

GElelE | EEE elelE] | ) el

Boe|lowd||l@ed||aevl@
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2.5.5.2 Floating Input Signal Wiring

| NEG(-
POS(+)— —= _ ¥
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3 WIRELESS NETWORK SETTINGS AND INSTALLATION

This section is designed for IT departments to understand the X8Il wireless device and
how it connects. Please contact support@sec-america.com or 1-866-602-2245 with

questions.

3.1 X8Il TRANSMISSION SPECS

Wireless Technology: Wireless LAN / Wi-Fi
Standard: IEEE 802.11 b/g/n
Certifications: FCC/ CE/IC/ TELEC / SRRC / NCC
Supported Network Security | Module is based on Broadcomm BCM43438 / Cypress 43438
Protocols: e Open (no security)
e WPA
e WPA-2 Personal (AES)
e  AES (IEEE 802.11i compatibility)
e WPS
e TKIP

o  Cisco Compatible Extensions (CCX, CCX 2.0, CCX 3.0, CCX 4.0, CCX 5.0)

Transmit Power: Typ. 14 dBm + 2 at 802.11b CCK Mode 1M
Typ. 12 dBm + 2 at 802.11g OFDM Mode 54M
Typ. 12 dBm + 2 at 802.11n OFDM Mode MCSO

Receiver Sensitivity: Typ.-95 dBm at 1 Mbps
Typ. -75 dBm at 54 Mbps
Typ. -89 dBm at MCSO

RF Data Rate: Up to 65 Mbps

Channels: 13

Application Protocol: Packet Based Proprietary Protocol : ZEEP (MD)
FTP : EMonitor

Encryption: AES-256

Function: End Node

3.2 IP SETTINGS FOR X8Il COMMUNICATION

Type Purpose DNS IP Ports
Zeep Regular encrypted zark.machinedossier.net | 54.201.129.216 UDP: (6000)
communication TCP: (4326)
between NANOs and SFTP: (22)
cloud servers
FTP X8Il remote N/A 52.25.143.23 TCP: (20-21, 18100-
firmware update 18900)
3.3 TRANSMISSION SIZES
Typical Overall Measurement (Up) 180 Bytes
Typical Spectrum Measurement (Up) 12800 Bytes
Typical Waveform Measurement (Up) 32768 Bytes
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Zeep Message (Down) Typical 300 Bytes

Over-The-Air Firmware Upgrade (Down) Typical 850KB

EMonitor FTP Typical 80KB

Measurement messages contain mounting location and X8Il and NANO serial
numbers for relation in the database, and respective measurement values based on
type. The typical measurement taken is an overall value to display vibration trend
levels. When vibration levels are above alarm set points, spectrum and waveform data
can be collected.

Zeep Messages contain success/failure error messages and can pass new time
values if they have been changed.

3.4 X8Il COMMUNICATION & TRANSMISSION

3.4.1 Zeep Server Communication
All communications with the server are encrypted with AES-256 with strong 384-bit
ECC (Elliptic Curve Cryptography) key generation.

An X8Il generates its own private key and public key during the serialization/initial
firmware load process. Public keys are loaded into the Zeep Server. For all Zeep pings
and data transmissions, the X8Il sends its encrypted packets. Only authorized units
with proper keys can communicate.

3.4.2 EMonitor and infiSYS Lite Communication

The X8Il can be setup to communicate with EMonitor and/or infiSYS Lite FTP servers.
Communications with the EMonitor and infiSYS Lite FTP servers are currently not
encrypted. For additional information on how to setup and test EMonitor or infiSYS Lite
FTP servers see sections 4.2 (EMonitor) or 4.3 (infiSYS Lite).

3.5 COMMUNICATION TO MD AND EMONITOR

The X8Il always saves measurements to flash memory when it is determined that the
measurement should be sent to one of its destinations (MD or EMonitor). This is done
before it tries to send the measurement to its specified destination. In the case of
wired channels, it will be determined that it should be saved either because it has
reached the scheduled send interval or, if the measurement is between scheduled
measurement sends, because the measurement was determined to display a change
in the alarm state. In the case of NANO measurements, the X8Il will always save
measurements to flash memory when received. All measurements saved to flash
memory are then placed in a queue to be sent to their respective destinations. These
measurements will continually attempt to be sent to their respective destinations until
successful.
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3.6 OVER-THE-AIR (OTA) FIRMWARE UPDATE

When instructed by the Zeep Server, the X8Il will check a list of approved firmware
that is hosted on AWS services. If a new version is detected and authorized for the
device, it can download the new firmware and install it without requiring any user
action or intervention.

3.7 NETWORK TOPOLOGY/COMMUNICATION

PC or

WIRED or WIRELESS ROUTER -~
CONMNECTION—> e

MACHINE
DOSSER

Once a NANO has been put into service it will communicate — via Bluetooth
transmission — with every X8Il within reach of its signal. When a NANO takes
measurements, it will send out a signal letting every X8Il in range know it is ready to
offload measurement data. The first X8Il to receive this signal will begin uploading data
from the NANO. For example, if NANO C is ready to offload data and sends an
advertisement signal out letting X8lls 1, 2 and 3 know it is ready, the first X8Il to receive
this signal will upload NANO C’s data. Even though this method is like a traditional
mesh network system, it is more efficient on NANO battery life since each NANO can
power down after it has successfully offloaded measurement data.
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Once the data has been received by an X8lI, it can be forwarded via a wired or wireless
signal to a PC or router which can then transmit the data to a predefined destination
(MD, EMonitor, etc.) for further analysis. NANOs cannot forward data directly to a router
or PC and cannot forward data to one another, they only forward data to an X8ll. By
tracking which X8lls forward which NANOs data, one can see how well the X8lls are
distributed in the installation environment. Efficiency of communication can then be
monitored, and X8lls can be moved into a formation that optimizes throughput without
the need to re-connect NANOs since they will automatically connect with any X8Il within
signal range.

X8lls can also communicate directly via a hard-wired USB connection. When choosing
to communicate with the X8Il in this fashion the user can change the configuration,
update firmware, or perform direct connection to a NANO for machine vibration
diagnostics. For example, let us say X8Il #3 above is connected to NANOs C, D and E.
If the end user connects to X8Il #3 using a mini-USB to USB (male to male) cable and
connects the other end to their PC, they can then log into the User Configuration Tool
(UCT) software on their PC and select which NANO (C, D or E) they would like to
communicate with and configure.
Tips for maximum performance:

1) Locate NANOs as close as possible to at least one X8Il unit.

2) Ensure clear line of site between NANOs and X8llIs. This will minimize

communication.
3) Minimize RF interference in the installation environment.

One X8Il device is capable of connecting, collecting, and relaying data from up to 16
NANO sensors. Multiple factors can impact the total amount of NANOs that an X8Il can
handle. These factors are:
1) Measurement interval time. Once a day is a typical sampling rate for these
sensors, but if this is increased it could burden the system.
2) Network quality of the installation environment.
3) Visibility of the sensors to the X8Il unit. Line of sight is a concern when trying to
ensure proper communication between the X8Il and every connected sensor.
4) Amount of X8II's and NANO's installed in the environment. If an X8Il is installed
in an environment where there are many other X8II's and NANOQO’s, the X8Il can
have its capacity reduced to, but no fewer than, 12 NANO'’s.
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4 X8Il DESTINATIONS

The purpose of this section is to guide the user on how to properly setup the X8Il to
communicate with one of the intended destinations: Machine Dossier, EMonitor or
infiSYS Lite.

4.1 MACHINE DOSSIER

The purpose of this section is to guide the user on how to properly configure an X8lI
machine and a NANO Device in the production environment of Machine Dossier.

4.1.1 Setting Up an X8Il

Navigate to www.MachineDossier.net and log in with your credentials. Upon log-in,
locate the “Add” button on the top left of the browser. Hover over the button and click
“‘Machine”. The name of the machine can be set to anything. The type, size,
manufacturer, model, etc. are all fields that are used to describe the machine and they
do not impact communication. The X8Il functions with eight hard wired channels but it
can also be tethered to NANO devices via Bluetooth. To properly configure an X8lI,
follow the snapshots below.

4.1.1.1 Adding a Machine

& Machine Dossier

ossier E, Collective f{ Sparks

SECA Mew Org Test Organization

SECA New Org Test Organization

v Dossier

w (51 SECA New Org Test Organization e

» 5 Practice Org

€] Image
» & AWells Mano 4 Hour Interval = 9

Events Devices Measurement Point List
» {& Aarons Infinities o ;
o 1 File sils
» {& Aarons Manos 6 Hr Interval
» & Abe X2B21021 v e
z . [ Video ¢ i S
{2 Abe's Nano Machine Name SECA NY
& 1 i -
{8 Burn In Test Machine & Audio 5 5
» {8 INF-Z2R11122_QuinnDevunit ype rganizatiq
» {2} INF-Z3R10001_QuinnDevUnit F Organization Unit Description

» & Shawn's Machine
& X1B2B045

8 Machine
X2B20002

} X2B20004
(8 X2B20058
» & X2B21009
& X2B21012
} X2B29918

{er Z2R1 1118 @ Address
» {5 Z2R11119

&3

» & Zark Calibrator

Figure 1: Adding a new machine into MD.
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http://www.machinedossier.net/

Details =

Parent Node

SECA New Org Test Organization

Machine Name *

ype *

Pump

J‘I J
v
Size * /"\
Medium 15-75kW / 20-100hp v 5 \': ‘
.. i 3 ’. -
{
%
4

Manufacturer *

Model *

Manufacturing Year

Description

Figure 2: Naming and setting up the X8Il machine in MD. Once done click “Next Step” until the
device is fully configured in MD.

4.1.1.2 Adding a Measurement Point (Wired)

Measurement points can be added to any existing machine. Follow the images below to
add a wired measurement point. Note: a machine needs to be selected to add a
measurement point. To select the machine, use the pane on the left side of the screen.
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&9 Machine Dossier

Dossier [, collective #.¢ sparks

SECA New Org Test Organization = X2B20004

¥ [ SECA New Org Test Organization Delete

» 3 Practice Org

o] Image
» {5 AWells Nano 4 Hour Interval = g § Details Sparks Events Alerts

» & Aarons Infinities

[ File

» {5} Aarons Nanos 6 Hr Interval
» {& Abe X2B21021
i Abe's Nano Machine

[ Video

’ Z2R10031
{5 Burn In Test Machine o o

Q  Audio

B I8 INF-Z2R11122_QuinnDevUnit Ab No measure
» i INF-Z3R100071_QuinnDevUnit & Machine

» & Shawn's Machine MNo meas

» & X1B2B045 @ Measurement Point

v {5 X2B20004

£ Channel 2

- 1o

Figure 3: Add a measurement point to the X8Il test machine by hovering a mouse over the
“Add” button and clicking “Measurement Point.” Notice the machine chosen is X2B20004 and
can also be seen in the left pane.

Device Selection Cancel

ZARK X8 / X8(I) ZARK Nano

Cancel

Figure 4: When presented with this screen, make sure to click the button on the left, “Add ZARK
X8/X8(IN)”.
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Add Details Cancel

Machine

X2B20004

Name * Orientation Preview
>
4/1";:=‘

ZARK X8 SN Jg .
+ | AddNew ZARK X8 -
Channel ID

Sensor Power -
IEPE

S E R Z
\ A . 3
Orientation * /
Vertical (y) > ‘“ e

Spectrum Resolution *
3200

Fmax *
3000 Hz v

Sensor Type *

Accelerometer -

Measurement Type *
Acceleration and Velocity

Figure 5: Fill out the details screen with the appropriate information. Defaults can be used for all
entry fields except Name, ZARK X8 SN and Channel ID.
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Choose Location

Drag the Measurement
Point to the proper
location in the Overview

control.

Indicator Position

Horizontal *

Central
Vertical *

Bottom

Displayed Values

Overall Measurements *

Velocity -rms

Cancel Previous Step

New Measurement Point

Cancel Previous Step

Figure 6: Next choose the sensor position and which measurement type will be displayed.

Once “Next Step” is clicked on the Choose Location screen, a summary screen will
appear. Provided the summary is correct, clicking Next Step will create the

measurement point.

4.1.2 Adding a NANO

Once the appropriate machine is selected, hover over the “Add” button and click
“Measurement Point.” Follow the steps below to add a wireless NANO device.
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'F.\Pé Machine Dossier

Dossier [ Collective % Sparks

SECA New Org Test Organization = X2B20004

v Dossier X2B20004

¥ [ SECA New Org Test Organization Delete LA

» 3 Practice Org

o] Image
» {5 AWells Nano 4 Hour Interval ® g

» & Aarons Infinities

5 Details Sparks Events Alerts

[ File

» {5} Aarons Nanos 6 Hr Interval
» {& Abe X2B21021
i Abe's Nano Machine —
{5 Burn In Test Machine O Audio
» {8 INF-Z2ZR11122_QuinnDevUnit
» i INF-Z3R100071_QuinnDevUnit
» & Shawn's Machine
» {5 X1B2B045

v {5 X2B20004 |

£ Channel 2

- 1o

[ Video

b Mo measure
i} Machine

No meas

Measurement Point

Figure 1: Adding a new measurement point to MD.

Device Selection Cancel

€10

/7
[ |
!

ZARK X8 / X8(I) ZARK Nano

Cancel

Figure 2: On the “Device Selection” screen click the button in the middle, “ZARK Nano.”
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Add Details Cancel

Machine

X2B20004

Name * Orientation Preview
Z2R10001

Add New ZARK Nano

Add New ZARK Nano

Sensor Orientation *

Vertical (y)

Enable 3-Axis Measurements

Spectrum Resolution *
3200

Fmax *

Send Velocity Spectrum *

Never

Send Time Waveform *

Never v

Figure 3: Defaults can be used for most of the information on the “Add Details” form, but Name
and Add New ZARK Nano must be filled out to advance. Name can be anything, but typically
will be descriptive of location or the device serial number. If adding a new NANO device, the

Add New ZARK Nano button must be clicked. Otherwise, an existing NANO can be chosen from
the Add New ZARK Nano drop-down menu. If the device you want to add does not show up, the
Add New ZARK Nano button must be clicked to set up the device.
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Add ZARK Nano Device

Description

* - required field
Cancel

Figure 4: Above is a screenshot of the dialogue box that opens when the Add ZARK Nano
Device button is clicked. SN is the device serial number. RC is provided by SECA and specific
to each individual unit. Description can be anything.

Choose Locatlon Cancel Previous Step |

Drag the Measurement
Point to the proper
location in the Overview
control.

New Measurement Point

Indicator Position

Horizontal *

Central v
Vertical *

Bottom v
Displayed Values
Overall Measurements *

Velocity - rms v

Cancel Previous Step
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Figure 5: Next choose the sensor position and which measurement type will be displayed.

Once “Next Step” is clicked on the Choose Location screen, a summary screen will
appear. Provided the summary is correct, clicking Next Step will create the
measurement point.

4.2 EMONITOR

This section will describe how to setup, configure, and test an FTP server for EMonitor
communication. EMonitor is designed, manufactured, and sold by Rockwell Automation.
Please refer to the manual published by Rockwell Automation for more information on
how to work within the EMonitor program once a connection has been established.

4.2.1 Installing an FTP Server for EMonitor

The purpose of this section is to provide a brief description of how to configure a
computer to install an FTP Server for the purpose of allowing the X8l to ftp to this
server, and for an EMonitor Scheduler to collect a measurement file and import it into
EMonitor.

4.2.1.1 Requirements

The main requirement is a computer that has EMonitor installed on it, and preferably
has Windows 10. If it has an earlier version of Windows, it is up to the reader to
research how to install an FTP server on the chosen computer. This guide expects that
the computer will be connected to a local network, and the same network as the X8lII. If
the computer and the X8Il are not on the same local network, this will not work.

It is important to know the file path of the EMonitor Scheduler folder before installing the
FTP server. This is because you will be asked to navigate to a folder on the computer to
specify the FTPRoot folder, which is the folder that will receive FTP files. It is important
that the X8Il sends files to the folder that EMonitor Scheduler expects.

4.2.1.2 Web-based instructions

The easiest way to install an FTP server on a computer that hosts EMonitor, and that is
on the same local network as the X8lI, is to follow detailed step-by-step instructions
available with an internet search.

For instance, for Window 10, you could follow the instructions at this site:
https://techgenix.com/ftp-server-windows-10/. When setting up the FTP site, you will be
asked to choose “anonymous” or “basic”:
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Add FTP Site ? X

w Authentication and Authorization Information

Authentication

] Anonymaous
Basic

Authorization

Allow access to:
Specified users ~
Permissions
Read
Write
Previous - Cancel

The guide tells you to choose “Basic”. This will require a specific username and
password from the X8Il. EMonitor FTP credentials are dependent on how the host
server has been set up. “Anonymous” can also be used to configure the FTP server and
might be preferred depending on your network environment.

Follow the instructions at the link provided, and do not bother with “Port Forwarding”
because that is only for a scenario where the X8Il needs to send the data outside the
local network to another network across the internet, which is not supported.

http://techgenix.com/ftp-server-windows-10/

If you have Windows 7 on the computer that you wish to install an FTP server, you can
use this Microsoft Link:

https://docs.microsoft.com/en-us/iis/install/installing-publishing-technologies/installing-
and-configuring-ftp-7-on-iis-7

SHINKAWA Page 39


http://techgenix.com/ftp-server-windows-10/
https://docs.microsoft.com/en-us/iis/install/installing-publishing-technologies/installing-and-configuring-ftp-7-on-iis-7
https://docs.microsoft.com/en-us/iis/install/installing-publishing-technologies/installing-and-configuring-ftp-7-on-iis-7

4.2.1.3 After FTP Server Installation
Once the installation is completed, test the FTP server by “Pinging” it from another
computer on the same local network.

To do this, you need to find the local IP address of the computer that has the FTP
server on it. On Windows 10 computers, Right-Click on the Windows Start button, and
choose “Windows PowerShell” or “Windows PowerShell(Admin)”. This will pop up a
command line console. Type “ipconfig” in that command line console window. This will
provide you with the various IP addresses that the computer is associated with. Look for
the Wireless Network section that looks like this:

Wireless LAN adapter Wi-Fi:

Connection-specific DNS ix . : Home

Link-local IPv6 Address . . . . . : Te8@::a45e:574:69d1:df67%12
IPv4 Address. . . . . . . . . . . : 192.168.1.116

Subnet Mask . . . . . . . . . . . : 255.255.255.8

Default Gateway . . . . . . . . . : 192.168.1.1

The IP address that you are looking for is the IPv4 Address in the Wireless LAN adapter
Wi-Fi section. In this case, it is “192.168.1.116”". Write this down because you will need
this address to attempt a “ping” from another computer.

Now, go to another computer that is on the same local network. In this case, the FTP
server is 92.168.1.119. So, for example, type:

» ping 192.168.1.119 (or whatever your local IP address for the FTP server is).
You should be able to see replies from the FTP server computer that resemble this:

Pinging 192.168.1.119 with 32 bytes of data:
Reply from 192.168.1.119: bytes=32 time=48ms TTL=128
Reply from 192.168.1.119: bytes=32 time=3ms TTL=128
F 168.1.119: bytes=32 time=4ms TTL=128
: bytes=32 time=3ms TTL=128

Next, from the same command line console window, try to connect to the FTP server.
Choose some small text file and try to ftp it to the new FTP server:

PS C:\users\aaron\documents> ftp 192.168.1.119
Connected to 192.168.1.119.

228 Microsoft FTP Service

288 OPTS UTF8 command successful - UTF8 encoding now ON.

User (192.168.1.119:(none)): anonymous

331 Anonymous access allowed, send identity (e-mail name) as password.
Password:

236 User logged in.

ftp>»
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In this case, for user, anonymous was entered, and random letters used for the
password, since the anonymous user does not require a password. Using this user and
password, the FTP server allowed the login.

Next, type “put” and a space and the name of the test file to ftp to the FTP server:

ftp» put test.csv
266 PORT command successful.
125 Data connection already open; Transfer starting.

226 Transfer complete.
ftp: 256 bytes sent in ©.37Seconds B.69Kbytes/sec.
fip>

If you succeeded, your FTP server should be ready to accept EMonitor files from the
X8Il (provided it is configured to be on the same network as the EMonitor server). All
you need to do is to update the User Configuration file FTP IP credential to match the IP
address from the FTP server. This can be done in the “EMonitor Controls” tab of the
User Configuration Tool (UCT). After this is complete, the X8Il will begin to collect
measurements and send them to the FTP server.

4.2.2 Test for Correct EMonitor FTP Server Setup

The purpose of this section is to describe a method for confirming that the FTP Server
has been set up properly for EMonitor functionality, and that the IP address can be used
manually to FTP a file to the UD folder.

4.2.2.1 Requirements

The main requirement is that the device that is trying to FTP to the EMonitor Host FTP
Server (whether it be another PC or the X8Il unit) is on the same local network as the
EMonitor Host FTP server. It is possible that, even though the devices are on the same
network, some security settings may prevent them from communicating. Please check
with your IT department to see if such security settings exist. If for some reason the
instructions below fail, check with your IT department.

4.2.2.2 Get the IP address of the EMonitor host PC
To get the IP address of the EMonitor host PC, in Windows, right-click on the Start
menu button in the lower left and Click “Run”.
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Run )4

Type the name of a program, folder, document, or Internet
resource, and Windows will cpen it for you,

Open: | | -

QK Cancel Browse...

Then type “cmd” into the Open field and click “OK”. This will open a terminal window like
below:

BN C\WINDOWS\systern32temd.exe

soft Windows [Version 16.8.
9 Microsoft

In this terminal window, type “ipconfig” and enter.

Search the output for a section that says, “Wireless LAN adapter Wi-Fi”. | should be
near the bottom.
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Look on the line that says “IPv4 Address.....” and write down the IP address. In the
above example itis 192.168.1.108. This will also be the FTP IP address.

4.2.3 Testing the IP Address of the EMonitor Host PC

Log onto another PC on the same Network and create a test file. Now that we know the
IP address of the EMonitor Host PC, we need to confirm that a file can be FTP’d to that
address and that it shows up in the “ud” folder of the EMonitor system. To do this, go to
another PC on the same local network as the EMonitor Host PC and create a test text
file, such as test.txt and save it to the disk where you can locate it later.

4.2.3.1 Perform a Test FTP

Create a CMD terminal on this other PC the same way that you did above. Use the IP
address gathered from above to perform a manual FTP to the EMonitor Host PC. In our
example above, the EMonitor Host FTP IP address was “192.168.1.108”.

In a CMD terminal, type:
ftp 192.168.1.108

B C:\Windows\system32\cmd.exe - ftp 192.168.1.108

Microsoft Windows [Version 10©.0.18363.1082]
(c) 2019 Microsoft Corporation. All rights reserved.

C:\Users\aaron>ftp 192.168.1.1068

Connected to 192.168.1.168.

220 Microsoft FTP Service

200 OPTS UTF8 command successful - UTF8 encoding now ON.
User (192.168.1.108:(none)):

For User, type “anonymous”. You will then be prompted for a password. Since this is
anonymous FTP, a password is not required. So, you could type anything, or just press
enter.

After that, could type “dir” to see what is in the root directory of the FTP server:
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C:\Users\aaron>ftp 192.168.1.168

Connected to 192.168.1.108.

220 Microsoft FTP Service

200 OPTS UTF8 command successful - UTF8 encoding now ON.

User (192.168.1.108:(none)): anonymous

331 Anonymous access allowed, send identity (e-mail name) as password.
Password:

230 User logged in.

ftp> dir

200 PORT command successful.

150 Opening ASCII mode data connection.
10:206AM 25884 X1B21958 CHANNEL-1_200806_101947 .mde
11:32AM 25878 X1B21958 CHANNEL-1_200806_112246.mde
11:45AM 25884 X1B21958 CHANNEL-1_200806_114441.mde
12:08PM 25890 X1B21958 CHANNEL-1_2008066_120627 .mde

Copy the test.ixt file into the folder where your command prompt opened, and then type
this in the ftp prompt:

put test.txt

C:\Users\aaron>ftp 192.168.1.168

Connected to 192.168.1.108.

220 Microsoft FTP Service

200 OPTS UTF8 command successful - UTF8 encoding now ON.

User (192.168.1.108:(none)): anonymous

331 Anonymous access allowed, send identity (e-mail name) as password.
Password: _

230 User logged in.

ftp> put test.txt

You should see something like this:

Connected to 192.168.1.168.

220 Microsoft FTP Service

200 OPTS UTF8 command successful - UTF8 encoding now ON.

User (192.168.1.108:(none)): anonymous

331 Anonymous access allowed, send identity (e-mail name) as password.
Password: _

230 User logged in.

ftp> put test.txt

200 PORT command successful.

125 Data connection already open; Transfer starting.
226 Transfer complete.

ftp: 9 bytes sent in ©.80Seconds 9.0@Kbytes/sec.
ftp>

You can confirm that the file successfully was transferred by typing this:

dir test.ixt

SHINKAWA Page 44



Connected to 192.168.1.168.

220 Microsoft FTP Service

200 OPTS UTF8 command successful - UTF8 encoding now ON.
User (192.168.1.108:(none)): anonymous

331 Anonymous access allowed, send identity (e-mail name) as password.
Password: _

230 User logged in.

ftp> put test.txt

200 PORT command successful.

125 Data connection already open; Transfer starting.

226 Transfer complete.

ftp: 9 bytes sent in ©.00Seconds 9.@eKbytes/sec.

ftp> dir test.txt

200 PORT command successful.

125 Data connection already open; Transfer starting.
©9-69-20 12:32PM 9 test.txt

226 Transfer complete.

ftp: 52 bytes received in ©.00Seconds 26.00Kbytes/sec.
ftp>

This gives you the information about test.txt on the FTP server site.

It is left to the user to confirm that the location of the FTP folder location is correct for
the EMonitor installation.

4.3 INFISYS LITE

This section will describe how infiSYS Lite communicates with the X8Il and how to
configure this communication. To configure the X8Il to communicate with infiSYS Lite,
the user will need to physically connect to the X8Il and use the User Configuration Tool
(UCT). Additional information on the UCT can be found in section 6.

4.3.1 infiSYS Controls

Sensor Controls ~ Measurement Settings  Alerts Thresholds  Send Settings  Fimware Change  Nano Configuration  EManitor Controls  Infisys Controls | Static IP - Reports  Actions

FTP Credentials:

O U ™ s 2 B - A

Machine: |Feed Pump 1l |

Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6 Channel 7 Channel 8

Locations: Channel-1

FTP Credentials

To establish an FTP connection with the infiSYS Lite destination, the user will need to
enter in the following information:

IP_Address: IP address of infiSYS Lite destination.

FTP User: Username of FTP server. Customer can choose whatever name they desire.
FTP Password: Password protection for infiSYS server.
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FTP Dir: Directory of FTP server.

Machine
User specified name for specific machine being monitored. The Machine name goes
into the .csv file that is produced by the X8Il and sent to the specified FTP IP Address.

Locations

Wired

Each wired channel is entered in the form seen below and included in the .csv file for
wired channels.

Channels: Use Ch1 [ Use Ch2 [] Use Ch3 [] Use Chd [] Use Chs [] Use Che [] Use Ch7 [] Use Ch8
Destinations: [ mp [ EMon MD [] EMon MD (] EMon MD [] EMon MD (] EMon MD (] EMon MD (] EMon MD (] EMon
Infisys [ Infisys [ Infisys [ Infisys [ Infisys [ Infisys [ Infisys [ Infisys
Sensor Controls ~ Measurement Settings  Alerts Thresholds  Send Settings  Firmware Change  Nano Configuration  EMonitor Contrals — Infisys Cortrols  Static IP Reports  Actions
FTP Credentials:

pasges (2] (8] [ ][] v [ repmmas[ ] feon

Machine: |Feed Pump Il |

Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8

Locations: Channel-1

In the example above, the Machine has been set to Feed Pump II. Only wired channel 1
is configured. Note that the infiSYS checkbox is checked as a destination for wired
channel 1. When wired channel 1 is measured after configuring it as above, the X8II will
save a measurement to flash memory for the specific destination of the infiSYS FTP IP
address. After the measurement has been saved to flash memory, a real time operating
system (RTOS) task, whose sole job is to find saved measurements destined to go to
the infiSYS Lite destination, will find that measurement and prepare an FTP file based
upon that measurement data and then FTP that file to the specified FTP IP address.
This FTP file will include the Machine name and the location specified for wired channel
1.

NANOs (Wireless)
In the NANO Configuration tab (more information can be found in section 6.5.6), infiSYS
Lite is included as a destination:

Destinations: [_| MD EMon Irfisys Location |N}'-.NO 1004 |

In the above example, the user has included infiSYS Lite as a destination for this NANO
and specifies a location. When the NANO sends its measurement to the X8I, the X8I
observes the destinations, and if one of the destinations is infiSYS Lite, it saves a copy
of the measurement destined to go to the infiSYS FTP IP. Then, the RTOS task
specifically searches the saved measurements and finds the new infiSYS-destined
measurement, prepares the .csv file, and FTP’s it to the infiSYS FTP IP destination.
This will use the location specified in the form above, and the machine name will be
extracted from the Machine name in the main Infisys Controls tab.
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4.4 CANOPEN SETUP

The purpose of this section is to walk the user through the process of setting up a
Controller Area Network (CANOpen) via a Programmable Logic Controller (PLC).

4.4.1 Requirements
e X8Il Unit system (running firmware version 2.2.6 or later)
e Modified 8-pin power connector
e CAN-High and CAN-Low wires
e 2 termination resistors (must be 120 Q, can combine resistors to attain Req of 120
Q if necessary)
e PLC Device and a power supply capable of generating 24 V at 0.7 A.
e One micro-USB cable (two is recommended)

4.4.2 Hardware Set-Up
Modify the X8Il 8-pin power connector as described below, ensuring that wires across
pins are not in contact. (Figure 1 shows the modification)

Jumper between pins 1 and 8
Jumper between pins 1 and 3
Jumper between pins 2 and 5

120 Q resistor between pins 6 and 7
CAN-Low wire feeding into pin 6
CAN-High wire feeding into pin 7

A A

Figure 1: Modification of the 8-pin power connector.

4.4.3 Functionality

As soon as the X8Il is powered on, the unit will begin transmitting CAN messages. It
does not need to be placed in a special CANOpen mode. A PLC device can be used to
read from the unit. At the time of writing this document, the X8Il firmware only supports
the reading of Velocity RMS values across eight wired channels. As the unit
continuously multiplexes through the activated wired channels, the PLC will update the
readings. If all eight wired channels are configured, it takes approximately 5 minutes for
all eight RMS values to update via CAN. This time interval decreases as fewer channels
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are activated. However, if the X8Il unit is scheduled to send to a destination, whether
that be Machine Dossier, Emonitor, and/or InfiSYS, expect longer than 5-minute
updates while the unit is sending measurements.

If setup correctly, a PLC is capable of constant SCAN times of 11 seconds, without any
signal dropouts or inaccurate readings. Figure 2 shows float numbers of RMS values,
along with the EPOCH timer under device D100 using a test program. The RMS Float
values are accurate, and they were tested with various AC input magnitudes.

Device Name Status Data Type | Value (16bits) = Value (32bits) Float

D180

D170 20179 1063069371 1323

D160 3233 1073482918 1.969

D150 15594 1076575466 2675

D140 -27803 1079413633 3332

D130 -23692 1082368884 4113

D120 201536 1083920060 4833

D100 8426 1623850434 1163191378450066¢
D110 23366 1085362170 5.636

Figure 2: Device Monitoring table of CANOpen via a PLC.
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5 DATA BUFFERING

The NANO device communicates with the X8Il via Bluetooth. Upon taking
measurements, the NANO waits for communication from the X8lI, allowing it to send a
measurement. Measurement rates can be configured via the User Configuration Tool
(UCT) (Section 6) or Machine Dossier (Section 4.1), with an interval of no less than one
hour. Measurement rates are also halved when a NANO is measuring a signal that is
specified to be above a certain threshold. However, intervals cannot be halved when
resulting in a new interval of less than an hour.

The X8Il device can perform multiple tasks at once. Rather than having a linear logic
system, the X8Il can perform multiple functions simultaneously. Therefore,
measurements, sends, and buffers, are more reliable and accurate.

The X8Il communicates with the desired destination (MD, EMonitor, etc.) via a wireless
(or wired) network connection. The connection is specified via an IP address, allowing
the user to collect data and send to virtually any supported platforms that can interpret
and display the collected measurements. The sent measurements can either be
measurement points, or spectra of frequencies.
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6 USER CONFIGURATION TooL (UCT)

This section will provide a clear step-by-step description of how the X8Il can be
controlled by a custom Windows Application. The User Configuration Tool is a Windows
graphical application that can directly configure an X8Il and NANO. Depending on the
version, it is also capable of importing, exporting, and retrieving configurations from X8lI
and NANO units.

6.1 REQUIREMENTS AND RECOMMENDATIONS

A micro-USB cable to establish connection with the hardware.

Access to Microsoft Excel is recommended to access full functionality of the X8lI
but is not required.

To have full access to all described features, the X8Il must be on firmware
version 2.2.1.3 or later.

6.2 DIRECTIONS TO CONNECT TO THE X8lII

Prior to launching the UCT program and connecting to the X8lI, it is expected that the
user has already made a physical connection between the X8Il and a PC (with the UCT
installed) by using a mini-USB (X8Il) to USB (PC) cable (see cable example below).

\ g

~

If the X8Il is NOT currently powered on, follow this sequence:

1) Power on the X8Il and allow it to go through its boot sequence. This shouldn’t

take any longer than 30 seconds.

2) Power on the PC with the UCT installed. Open the UCT (named

X8llUserConfigTool) and click the “Open X8Il Port” button.

3) A dialogue box will appear letting the user know a connection has been

established.

WiFi Credentials:  55/D: WiFi Password: Restore to Defaults

Units: @ Metric ) Imperial TimeZone:  GMT Open X8l Port

[_] Include EMoniter Controls in Send

| Include MD Use I rt CSV Expert C5V 1 . -
= = P o || Include Infisys Contrats in Send

SHINKAWA Page 50



If the UCT is running already and the X8Il is also powered up and running, follow this
sequence:

1) Power cycle the X8lI
2) In the already opened UCT, click the “Open X8Il Port” button.
3) A dialogue box will appear letting the user know a connection has been

| Include EMenitor Controls in Send
| Include MD Use I rt CSV Expert C5V
= = i s e || Include Infisys Controls in Send
WiF Credentialz:  55/0; WiFi Password; Restore to Defaults
Units: @ Metric ) Imperial Time Zone:  GMT Open X8l Port

This will make the X8Il available for the UCT to configure. Note the “X8Il Comm Port”
text will turn green when the port is available.

] Include EMonitar Controls in Send

| Include MD Use W sV Y 80 5
= i Mengont L5V bxport &S Senzito Wi ] Include Infisys Controls in Send

WiFi Credentials:  siD; Wii Password: Restore to Defaults

Units: @ Metric () Impesial TimeZone:  GMT Close 481l Port

To disconnect, simply click the “Close X8Il Port” button.

| Include EMonitar Cantrals in Send
Impart C5W Export C5V o
P | Include Infisys Controls in Send

WiFi Credentisls:  ssip; WiFi Password: MD Environment: | Staging Restore to Defauits

Units: @ Metnc () Impenal Time Zonet  GMT Open X8Il Port E

6.3 USER CONFIGURATION TOoOL FEATURES

The windows application consists of two main parts, Global Settings and the UCT
Ribbon. Contents of each section are described in detail below. Consult the Table of
Contents for navigation through the document and the Glossary for explanations of
certain abbreviation and terms used throughout this document.

6.4 GLOBAL USER CONFIGURATION SETTINGS
These can be found at the top of the program, above the tabs (UCT Ribbon). The
screenshot below shows the Global settings.
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Channels:

Destinations-

“1 Include EMonitor Controls in Send
sy ort C5V . :
Mrgioak 5N b C5 | Inchude Infisys Contraks in Send

SSID: iFi Password: MD Enviranment: |Stzging Restore to Defaults
Imperial | Time Zone:  GMT Open X8Il Port
B UseChl B UseCh2 B Use Ch3 B UseChd B Use Chs B Use Ché B Use Ch7 B UseCha
| EMon @ MD [ EMon @ MD [ eMon @ MD ] EMon @ MD ] EMon @ MD | EMon @ MD | EMon @ MD

] eMon @ MD
Infisys ) Infisys ) Infisys ] Infisys ] Infisys [ tnfis; () infisy ] Infisys
E : _] Infisy ) Infisy: 1 Infisy s

Wi-Fi Credentials

Units

Service Set Identifier (SSID): The name of the network.
Wi-Fi Password: The password for the specified SSID.

Imperial vs Metric: Metric is the default, and it will influence the way
measurements are displayed in user specified locations.

X8Il Connection Settings

SHINKAWA

Close X8Il Port: This button will close the USB communication port and the X8l|
will go back to normal operation.

Retrieve from X8II: This button will retrieve the current settings from the X8lI.
Upon successful retrieval, all fields and tabs will be filled out with the current
configuration settings of the X8II. This should be clicked immediately after
connecting to the X8Il device.

Send to X8lII: This button will send all current UCT settings to the X8II, overriding
any previous configuration. It will test if the WI-FI connection is successful as
well. If the Wi-Fi connection test fails, it will pop up a warning, but it will still send
all the configurations.

Restore to Defaults: This button will populate all fields to default settings.

Export CSV: This button will export and save a .csv file of specified user
configurations.

Import CSV: This button will import a previously exported .csv file and will
populate all configurable fields with data from the .csv file. The user can then
send this configuration to the X8lI.

Time Zone: Specify which time zone the measurement time stamps will be
collected.

Include Emonitor Controls in Send: If checked, ensures that EMonitor is a
destination. This should be checked if EMonitor is chosen as a destination for
any wired channels or NANOs and the EMonitor server information should be
filled out underneath the EMonitor Controls tab.

Include Infisys Controls in Send: If checked, ensures that infiSYS is a destination.
This should be checked if infiSYS is chosen as a destination for any wired
channels or NANOs and the infiSYS server information should be filled out
underneath the Infisys Controls tab.
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Channels
e The checkboxes control which wired channels will be used while the X8Il is
operating.

Destinations
e Determine where the Channels will be sending their measurements to; Machine
Dossier (MD), EMonitor (Emon), and/or infiSYS Lite.

6.5 THE UCT RiBBON

This section provides detail for the tabs located underneath the Global Settings.
“‘Ribbon” is the name chosen to describe these tabs. Each tab has its own section
below.

6.5.1 Sensor Controls

Senser Centrols  Measurement Settings  Alerts Thresholds  Send Settings  Firmware Change  Nano Configuration  EManitor Controls  Infisys Controls  Static P Reports  Actions  Triggered Sessions
Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6 Channel 7 Channel 3
Transducer ICP Accelerametes ICP Accelerometer ICP Accelerometer ICP Accelerametes ICP Accelerometer ICP Accelerometer ICP Accelesometer ICP Accelerometer
Sensitivity: 10,134 mVf{m/s* 10,184 ml/ {my's* 10,154 v 10134 mV/im/s* 10,194 mVy{mys* 10,154 mV/ [mys* 10,184 mV/{m/s 10,734 mV/im//s*
Sensitivity Value 0 ¥ mm? mfmmd 0 mv/mma 0 ¥ fmm 1.0D v fum 1.00 m/um mV/um mum
Gain Stage Auto-Gain Auto-Gain Auto-Gain Aute-Gain Auto-Gain Auto-Gain Aute-Gain Auta-Gain
High Pass Filter: 10 He 10Hz 10Hz W Hz 10Hz 10Hz 10 Hz WHz
Low Pass Filter: 5 KHz SKHz SKHz SKHz SKHz SKHz 5 KHz 5KHz
Genesic Unit Labet

This tab allows the user to make specific changes to sensors.
e Transducer: Choose between the following probes.
o ICP Accelerometer: a sensor that generates an electrical output

proportional to applied acceleration. ICP® accelerometers are designed to
measure vibration and shock for a wide variety of applications. They are
simple to use and accurate over a wide frequency range which makes
them the recommended choice for many testing situations.

o Proximity Probe: convert information on the movement or presence of an
object into an electrical signal.

o Strain Gauge: a sensor whose resistance varies with applied force; It
converts force, pressure, tension, weight, etc., into a change in electrical
resistance.

o VAC: A simple AC voltage sensor.

o VDC: A simple DC voltage sensor.

o Temperature: Provides temperature data in Celsius or Fahrenheit.

e Sensitivity: This drop down can only be configured for the ICP Accelerometer
probe. The user may choose between the following the settings.
o 10mV/g
o 50 mV/g
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o 100 mV/g
o 500 mV/g
e Sensitivity Value: This box can only be filled for the following Transducer Types.
The units vary per type of Transducer.
o Proximity Probe
o Strain Gauge
o Temperature
o VAC
e Gain Stage: Allows the user to switch between Auto-Gain and Manual Gain
options. If manual is chosen, the drop-down menu allows the following choices:
o 1x Gain
o 5x Gain
o 11x Gain
o 25x Gain
o 1/4x Gain
e High Pass Filter: Electronic filter that passes signals with a frequency higher

than a certain cut off frequency. The following are the supported cut off frequency

options for the high pass filter.
o 2Hz
5Hz
10 Hz
25 Hz
1000 Hz
o OFF
o Low Pass Filter: Electronic filter that passes signals with a frequency lower than
a certain cut off frequency. The following are the supported cut off frequency
options for the low pass filter.
o 5000 Hz
o OFF

o O O O

6.5.2 Measurement Settings

Sensor Controls  Measurement Settings  Alerts Thresholds  Send Settings  Fimware Change  Nano Corfiguration  EMonitor Cortrols — Static IP - Reports  Actions
Measurement Settings:

Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8

Spectrum FMax 00 Hz ~ 3000 Hz 3000 Hz 3000 Hz 3000 Hz 3000 Hz 3000 Hz 3000 Hz
Lines of Resolution: | 800 ~ 3200 3200 3200 3200 3200 3200 3200
Speed Trigger Prt: | 507 v

Speed PPR:

This tab allows the user to make configurations related to the presentation of the
recorded measurements.
e Spectrum Fmax: Sets the limit to the frequency spectrum.
o 1500 Hz
o 3000 Hz
o 5000 Hz
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o 10,000 Hz
o 18,300 Hz
¢ Lines of Resolution: Sets the resolution of the spectrum.
o 800LOR
o 1600 LOR
o 3200 LOR
e Speed Trigger Point: Sets the trigger point for a speed measurement.
o 10% increments from 10% to 90%.
e Speed Pulses-Per-Revolution (PPR)
o 0 by default unless a Speed Sensor is selected. Only measured when
PPR is greater than 0.
o Must be a positive integer.

6.5.3 Alerts Thresholds

Alam Settings (Alarm. Waming. Lowlow)
Accelerometer  Proximity Probe  Strain Gauge  VDC Temperature  WAC Frequency Bands Thresholds  Frequency Band Windows

[ so0000 |
AccRMSOVAILL [ 00 |

500000 | mmis2 rms

Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8
veRmsoval [ 71 ] [ 71 ] [ 71 ] [ ] [ 7 ] [ [ ] [ 71 | mmismms
[ 28 | [ 28 | [ 28 ] [ 28 | [ 28 | [ 28 | [ 28 | [ 28 | mmisms
Vel RMSOvAILL [ 00 | [ oo | [ oo ] [ oo | [ oo | [ oo | [ oo ] [ 00 | mmisrms
Acc RMS OvAILA) [ 500000 | [ 500000 | [ 500000 | [ soooo0 | [ 500000 | [ 500000 | [ 500000 | [ 500000 | mmis2 rms
| | | | \ | |
| | | | [ o | |

0.0 | mmis2 rms

This tab is used for manually setting Alarm, Warning, and LowLow thresholds. The first
six subtabs (Accelerometer, Proximity Probe, Strain Gauge, VDC, Temperature and
VAC) are different for different transducer types. If no transducers of the selected tab
are present, all information will be greyed out. Use the Sensor Controls tab to specify
which transducer types are connected to each channel. The LowLow thresholds are for
specifying a value below which the X8/X8ll concludes that the current channel machine
is OFF and will not send a measurement.

Frequency Bands Thresholds and Frequency Band Windows

These tabs allow the user to specify Frequency Band Alarm and Warning Thresholds
and Band Window definitions for the 6 Frequency Bands supported by the X8lI.
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Alarm Settings (Alaim, Waming. LowlLow)
Accelerometer Proximity Probe  Strain Gauge VDC  Temperature WAL Frequency Bands Thresholds  Frequency Band Windows

Narr{‘n’eT‘:LeHi?olds Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8

1x RPM MaxPeak 9.03680952 5.03680952 5.03630992 5.03680992 5.03630992 5.03630992 5.03630992 5.03680952 | mmis rms
2 RPM MaxPeak 401635981 401635981 401635581 401635581 401635581 401635981 401635581 401635981 | mmis rms
3x RPM MaxPeak 3.01226997 3.01226997 301226997 3.01226997 301226997 301226997 301226997 301226997 | mmis rms
& RPM MaxPeak 251023006 251023006 251023006 251023006 251023006 251023006 251023006 251023006 | mmis rms
Sub Tx RPM RSS 20081799 20081799 20081799 20081799 20081799 20081799 20081799 20081799 | mmis rss
Over 1x RPM RSS £.02453995 £.02453995 £.02453995 £.02453995 £.02453595 £.02453995 £.02453995 6.02453995 | mmis rss
Waming Thresholds

(Velocity)

1x RPM MaxPeak 35638 35638 35638 35638 35638 35638 35638 35638 | mmis rms
2« RPM MaxPeak 158357 158392 158392 158392 158392 158392 158392 158392 | mmis rms
% RPM MaxPeak 118734 118794 118794 1.18794 1.18794 1.18794 118794 11873 | mmis rms
& RPM MaxPeak 0.989550001 0.985950001 0.9895950001 0.589950001 0989550001 0.589950001 0.589950001 0.589950001) mm/s rms
Sub Tx RPM RSS 791960001 791960001 791960001 791960001 791960001 791960001 791960001 TH9E0001 | mmis res
Over 1x RPM RSS 237588 237588 237588 237588 2.37588 2.37588 237588 237588 | mmis rss

Alarm Settings (Alarm, Waming. LowlLow)
Accelerometer  Proximity Probe  Strain Gauge VDC  Temperature  VAC Frequency Bands Thresholds ~ Frequency Band Windows

Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8
T RPM MM Frea Hz
nFPMMnMaFeg  [120][20]  [0][z0]  [10][z0] [@][20] [m@][z0] [@][z0] [w][z0] [2][20] ke
shumaie (20 (0] (][] [(][@] (@] (@@ (@@ (@)@ (2@ .
xRPM Mn/Max Fea Ha
s wrpuMncree [0 ][ @ ] [0](@ ] [o][w] [o][®] [v [m] [0](®m] [o][m] [o][®]w
Over 1x RPM Min/Max Freq [ 120 | [ 3000 | [120][ 3000 | [120][ 3000 | [120][ 3000 | [7120][3000 | [720][ 3000 | [7120][3000 | [120][ 3000 | hz
6.5.4 Send Settings
Sensor Controls  Measurement Settings  Alerts Thresholds  5end Settings  Firmware Change  Nano Configuration EMcnitor Controls  Infisys Controls  Static P Reports  Actions  Triggered Sessions
Send Seitings:  Note: You can only send one spectrum per channel . Either Velocity or Accels if T ch i=s an Accel
Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8
T
Send Intervak 4 Hr 4 Hr - 4Hr AHr - A Hr A Hr v AHr ~ AHr ~ |n|;::vu|
Only
Velocity Spectrum: 8 Send 8 send B send B send 8 Send & send B Send B8 Send
Acceleration Spectrum: L) Send Ll Send LI Send |_| Send | Send L_| Send | Send [ Send
Displacement Spectium: Send Send Send Send Send Send Send Send
Sensor Waveform: B Send B Send B Send B Send B Send B Send B Send B Send

This tab is used for making channel specific send configurations.
e Send Interval: The following intervals are supported.

1 Hr

2 Hr

3 Hr

4 Hr

6 Hr

12 Hr

1 Day

1 Week

0O O 0O O O 0 O O
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o 1 Month

e Velocity Spectrum: Sends the entire spectrum associated with the velocity
measurement.

e Acceleration Spectrum: Sends the entire spectrum associated with the
acceleration measurement.

o Displacement Spectrum: Sends the entire spectrum associated with the
displacement measurement.

e Sensor Waveform: Sends the waveform for the associated sensor.

o Time Interval Only: This checkbox will prevent the alarm behavior of the X8lI
and will strictly adhere to the specified interval.

6.5.5 Firmware Change
This tab focuses on manipulating the firmware version of the X8Il Hub.

br Controls Measurement Settings  Alerts Thresholds  Send Settings Firmware Change  Nano Configuration EMonitor Controls  Infisys Controls  Stat

Firmware Control

Current Version: 314 Check For Current Firmware Revision Clear Other Stored FW Versions

Check Available Firmware Versions Version To Change To |2.3.0

Update by XMODEM Protocol (UCT to X8II)

Update By Binary File In Cloud

Load Firmware File From Disk
Progress %

Check MD OTA Enabled Set MD OTA Enabled Enable/Disable Enable

Firmware Control

e Current Version: Displays the current firmware version of the connected unit.

e Check For Current Firmware Version: Retrieves the current firmware version
of the connected unit.

e Clear Other Stored FW Versions: Deletes all the stored FW version on the unit.

e Check Available Firmware Versions: Searches for all available FW versions on
the cloud. Version To Change To drop-down menu shows all the available FW
versions after the check is complete.

Update By XMODEM Protocol (UCT to X8Il)
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Update By Binary File In Cloud: After a FW version is selected from the
Version To Change To drop-down menu, this button will update the X8Il via a
download from the cloud.

Load Firmware File From Disk: Loads the selected firmware file to the
connected unit. Note: the format of the file must be, “FFXXXXXX.fw” where
XXXXXX” is the version number. For instance, to load firmware version 2.2.3,
the user must load the file named “FF020203.fw.”

Check MD OTA Enabled: Checks to see if an OTA upgrade/downgrade by MD
is enabled or disabled by the unit.

Set MD OTA Enabled: Sets the OTA firmware change status by MD to the
desired choice.

Enable/Disable: Drop-down list allowing the user to either enable or disable the
OTA firmware version change by MD.

6 5 6 NANO Configuration

ontrols Measurement Settings  Alerts Thresholds  Send Settings Firmware Change Mano Cenfiguration  EMonitor Controls  Infisys Controls  Static P Reports  Actions  Triggered Sessions

MNano Spectrum Scale Factor: 0.70721

Number of Nano Devices Detected: This field will show how many NANOs that
the X8Il can see after clicking the “Scan for NANOs” button.

Scan for Nanos: This button will scan for all available NANOs. It will update the
Number of Nanos Detected box and will show all NANOs in range of the X8lI
under the Nanos Connected drop-down.

NANO’s Connected: This drop-down displays the serial numbers of all NANO
units within communication range of the X8lI.

Configure NANO Device: Once a NANO is selected from the Nanos
Connected drop-down, it can be configured via this button which will bring up a
new configuration window.

Firmware Update Mode: This button will place the specified NANO from the
drop-down list to activate bootloader mode. This is unlikely to be used upon
release of the Zark NI Application. NANOs can now be updated via the Zark NI
App. Please download the app from the Android or iOS store on your
smartphone.

Nano Spectrum Scale Factor: This scale factor allows the user to scale the
spectrum values if there is a desire to scale them. It should normally be left at
70721

SHINKAWA Page 58




6.5.6.1 Configure NANO Device

The NANO configuration window has five main sections: General Use, Global

Configuration, Per-Axis Configurations, Reports and Actions sections.

6.5.6.1.1 General Use

Nano Serial Number: Z2ZR10042 Import CSY Export C5V | Send Config To Nano | Retrieve from Mano

Set To Defaults

This section reports the serial number of the unit and has three main buttons.

e Import CSV: This button is used to import configurations from a CSV file to the

Zark Nano device.

e Export CSV: This button is used to export configurations to a CSV file from a

Zark Nano device.

e Send Config to NANO: This button will send the configurations made by the
user to the NANO. A confirmation dialogue box will pop up when the send is

successful.

¢ Retrieve from NANO: This button will retrieve the configurations from the NANO

unit and populate all necessary field.

e Set to Defaults: This button will set all configurable fields to default values.

6.5.6.1.2 Global Configurations

Global Configurations Per-Axis Configurations Reports Actions EMonitor Collections

Global Configurations (Apply to enitre Nano)

Ukits- O Metric () Imperial Config Source: Not Set

Spectrum LOR 3200 Lines

Spectrum Type © Velocity (O Acceleration Send Spectrum ] Send Waveform
Destinations: @ MD (J EMon [ Infisys Location Undetermined

Band Mode Max Peak

Measurement Rate 2Hr Vibration Type Axis to Send x¥Z
Operation Mode Normal

Wakeup Feature | | Enable Wakeup Feature Metric mperial RMS Peak

¢ Units: Metric vs. Imperial. This will influence the units on how measurements are

reported.

e Config Source: This will change with configurations either set by the UCT or

MD.
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e Spectrum LOR: Resolution of Spectra of measurements.
o 800LOR
o 1600 LOR
o 3200 LOR
e Spectrum Type: Velocity or Acceleration.
e Send Spectrum: Checkbox that will send the spectrum of the measurement.
e Send Waveform: Checkbox that will send the waveform of the measurement.
e Destinations: the unit can send to Machine Dossier (MD), EMonitor (EMon),
and/or infiSYS Lite.
e Band Mode: Energy band thresholds of NANOs.
o Max Peak
o Root Sum of Squares (RSS)
o MD Mix: Configurations received by MD. (Called such because it is the
non-configurable mix that MD allows)
There are 6 different frequency bands, all of them are velocity thresholds:
o BandA: 1x RPM
BandB: 2x RPM
BandC: 3x RPM
BandD: 4x RPM
BandE: Sub 1x RPM
o BandF: Over 1x RPM
Band Mode choices are applied to all 6 for “Max Peak” and “Root Sum of
Squares (RSS).”
If “MD Mix” is specified, the unit measurement type for the 15 four frequency
bands (1x, 2x, 3x, 4x RPM) will be Max Peak, but the bottom 2 (Sub 1x RPM and
Over 1x RPM) will be RSS.
e Measurement Rate: Controls how often the NANO sends a measurement to the
specified location.
o 1 Hour
2 Hour
4 Hour
6 Hour
12 Hour
o 24 Hour
e Operation Mode: Swap between Normal and Triggered Sessions. Triggered
Sessions mode allows measurement intervals to be triggered at a defined
custom rate.
e Axis to Send: Controls which Axis will be sent to the specified location.
o X,Y,ZandXYZ
o Wake-Up Feature: Checkbox that allows the use of the Wake-Up feature if
enabled.
¢ Units: Choose between Metric or Imperial units.
e Detection Mode: RMS or Peak options are available currently.

@)
@)
@)
@)

©)
@)
©)
©)
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o Wake-Up Axis Magnitude: Magnitude of wake up required for the feature to
trigger. Consult section 6.8 of the NANO User Manual for additional information.

e Wake-Up Machine Speed: Machine speed required to for feature to trigger.
Consult section 6.8 of the NANO User Manual for additional information.

6.5.6.1.3 Per-Axis Configurations
This tab has three main views: Overall Thresholds, Band Thresholds, and Band Widths.
These tabs are used to make axis specific configurations to the NANO.

MO Ao Verson TR o R —

The MD App version is reported below the tab for each axis, but this will only be visible
if MD has been selected as one of the destinations in the NANO Configuration form. If
EMonitor has been selected, this will not display.

Overall Thresholds

Global Corfigurations ~ Per-Axis Configurations

Per-Axis Configurations X Axis Y Axis Z Axis
Overall Thresholds  Band Thresholds — Band Widths

Overall Thresholds
Velocty (mm/s RMS) (W)
Velosity (s RMS) ()
Velocity (mm/s CalcPeak) (W) 396 396 196
Velocity (mm/s CalcPeak) (A) 10.041 10.041 10.041
Acceleration (mm/s"2 RMS) (W) 500000 500000 500000
Acceleration (mm/s"2 RMS) (A) 500000 500000 500000
Acceleration (mm/s"2 TruePeak) (W) 500000 500000 500000
Acceleration (mm/s"2 TruePeak) (A) 500000 500000 500000

This tab defines warming and alarm values for velocity and acceleration measurements
for all three axes.

Band Thresholds
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Global Configurations

Overall Threshalds

Per-Axis Configurations

Per-fxis Configurations

X Axis

Y Axis

Z Axis

Band Threshalds
Band Alarm Thresholds

1x RPM Band (mm/s Max Peak)
2x RPM Band (mm/s Max Peak)
3x RPM Band (mm/s Max Peak)
4x RPM Band (mm/s Max Peak)
Sub 1x RPM Band (mm/s R55)
Over 1x RPM Band (mm/s R55)

Band Waming Thresholds

1x RPM Band {mm/s Max Peak)
Zx RPM Band (mm/s Max Peak)
3x RPM Band (mm/s Max Peak)
4x RPM Band (mm/s Max Peak)
Sub 1x RPM Band (mm/s RSS)
Over 1x RPM Band (mm/s RS5)

Band Widths
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This tab allows the user configure Band Alarm Thresholds and Band Warning
Thresholds for all axes.

Band Widths
Global Corfigurations ~ Per-fuds Configurations
Per-Axiz Configurations X Axis Y Axis 7 Axis
Overall Thresholds  Band Thresholds ~ Band Widths

Band Widths (Min/Max Hz) Min  Max Min  Max Min  Max

1x RPM Band (g0 |h2o | EEEEEE ERIEEEE
2x RPM Band [120 |20 | 120 |[z20 | [120 |20 |
3x RPM Band (220|320 | (220 |[320 | (220|320 |
4x RPM Band (320 a0 | 320 |[sa0 | (320 ]las0 |
Sub 1x RPM Band [0 |s0 | 0 [ls0 | [ [ls0 |
Over 1x RPM Band (120 |[3000 | (120 |[3000 | (120 |[3000 |

This tab can be used to specify Min and Max values for the allotted RPM Bands.

6.5.6.1.4 Reports

Get Nano Firmware Version: Retrieves current FW version of selected NANO.

Get Nano Firmware Version

Global Configurations Per-Axis Configurations Reports  Actions EMonitor Collections
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6.5.6.1.5 Actions

Global Configurations  Per-Axis Configurations Reports Actions  EMonitor Collections

Basic

Trigger Measurement

Delete Measurements

Basic

e Trigger Measurement: Triggers a measurement from the NANO unit.
[ ]

Delete Measurement: Deletes all saved measurements on the NANO unit.

6.5.7 EMonitor Controls

FTP Location: FTP Credentials:

O PAddress 192 _ 168 _ 0 _ 0
== FTP User: anonymous FTP Password: na FTP Dir:

() HostName hostname.com

Machine Hierarchy: Plant: Train: Machine:
Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6 Channel 7
Locations:
Mote: For Accelerometers, please use Collections1 for Velocity and Collections2 for Acceleration. For all other transducer types, please use only Collections1.
Collections 1:  MD VEL RMS MD VEL RMS MD VEL RMS MD VEL RMS MD VEL RMS MD VEL RMS MD VEL RMS

Collections 2: MD ACC RM MD ACC RM MD ACC RM MD ACC RMS MD ACC RMS MD ACC RMS MD ACC RMS

Internet is Available

Sensor Controls Measurement Settings  Alerts Thresholds  Send Settings Firmware Change Nano Configuration EMonitor Controls |nfisys Controls StaticIP Reports Actions Triggered Sessions

Channel 8

MD VEL RMS

MD ACC RMS

e FTP Location:
o IP Address: Specific EMonitor Host FTP site IP.
o Host Name: Name of host server.
e FTP Credentials: Used specifically for EMonitor
o FTP User: anonymous by default.
o FTP Password: N/A when the username is anonymous.

o FTP Dir: Defaultis /. It is expected that the FTP server FTPRoot directory

has been setup to be a specific folder expected by the EMonitor

Scheduler.
¢ Machine Hierarchy: The specific location for the interface.
o Plant: Name of overall organization
o Train: Name of sub-organization
o Machine: Name of X8Il (serial number is most populated)

e Locations: This is where the name of each wired channel can be specified.
e Collections: Ensure that specified collection in EMonitor matches the UCT field.

1. Overall velocity collections.
2. Overall acceleration collections.
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e Time Zone: Specify which time zone the measurement time stamps will be
collected.

¢ Internet is Available: Checkbox letting the unit know that it can connect to the
internet.

6.5.8 infiSYS Controls

Sensor Controls Measurement Settings Alerts Thresholds  Send Settings Firmware Change Nano Configuration EMonitor Controls Infisys Controls  Static [P Reports Actions  Triggered Sessions

FTP Location: FTP Credentials:
© P Address 192 |BEN 168 S 0 | 0 FTP User: anonymous FTP Password: na FTP Dir:
) Host Name hostname.com
Machine:
Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel & Channel 7 Channel 8

Locations:

Intemnet is Available

e FTP Location:
o IP Address: Specific Emonitor device.
o Host Name: Name of host server.
e FTP Credentials: Used specifically for EMonitor and infiSYS destinations.
o FTP User: anonymous by default.
o FTP Password: N/A when the username is anonymous.
o FTP Dir: Defaultis /. It is expected that the FTP server FTPRoot directory
has been setup to be a specific folder.
e Machine: Name of X8Il (this field is commonly populated with the unit’s serial
number)
e Locations: This is where the name of each wired channel can eb specified.

¢ Internet is Available: Checkbox letting the unit know that it can connect to the
internet.

6.5.9 Static IP

Sensor Cortrols  Measurement Settings  Alerts Thresholds  Send Settings  Fimware Change  Nano Corfiguration  EMonitor Cortrols  Static IP Reports — Actions

[ Use Static IP for WIFI IPAddress: | 0 | _ | 0 |_| 0 _ |0 Netmask: 0 | _ | 0 |_| O |_ |0 Gateway:

[ Use Static IP for Ethemet P Address: 0 _ 0 _ 0  _ @ Metmask: O | _| 0 | _| 0 | _ |0 Gateway:

This tab is used to configure static network credentials for the X8II.
e Use Static IP for WI-FI: configure static credentials for WI-FI.
e Use Static IP for Ethernet: configure static credentials for Ethernet.
o IP Address: assigns a static IP address to the X8lI.
o Netmask: used to divide the IP address into subnets.
o Gateway: transforms communication.
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6.5.10 Reports

The reports tab is used for debugging and troubleshooting the X8lI.

6.5.10.1 Basic

ensor Controls Measurement Settings  Alerts Thresholds  Send Settings Firmware Change Nano Configuration Static P Reports  Actions

Basic  WiFi

Clear Console

X8l Firmware Version Get Serial #
Wired Channels Configured Get Number of Saved Measurements
Get Start Screen Get Nano Summary

Get X8Il CPU Temperature

Save Event Log (Binary) Save Cleared Measurements Log (Binary)
Display Saved Measurements
Check MD OTA Status Get Stored PWVs Display Zeep IP

Check InternetAvailable Flag Check Ethernet-Connected

Clear Console: clears the console prompt on the reports tab.

X8Il Firmware Version: retrieves the firmware version.

Get Serial #: retrieves the serial number.

Save Event Log (Binary): retrieves the event log.

Save Cleared Measurement Log (Binary): saves the history of past
measurements.

Wired Channels Configured: retrieves the number of wired channels that are
active.

Get Number of Saved Measurements: retrieves the number of saved
measurements.

Display Saved Measurements: retrieves the saved measurements and displays
them on the console.

Get Start Screen: retrieves the start screen containing general information.
Get Nano Summary: retrieves the number of NANOs with basic summaries.
Check MD OTA Status: retrieves the status of the MD OTA firmware change
feature.

Get Stored FWVs: retrieves the list of previously installed firmware versions on
the unit.

Display Zeep IP: Used to check the Zeep IP address.

Get X8Il CPU Temperature: retrieves the CPU’s temperature.

Check InternetAvailable Flag: Will check whether the X8Il is set to connect to
the internet. This can be toggled off and on at the bottom of the Emonitor
Controls tab (6.4.7) or the Infysis Controls (6.4.8) tabs.

Check Ethernet-Connected: Checks to see if the X8Il is connected to Ethernet.
An active Ethernet cable must be connected to the X8Il for this to return a
positive result.
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6.5.10.2 WI-FI

Sensor Controls  Measurement Settings  Alerts Thresholds  Send Settings  Firmware Change  Mano Configuration  EMonitor Controls  Infisys Controls - Static P Reports  Actions - Triggered Sessions

Clear Conscle

Get Wifi 551D Get Wifi Password Get Wifi MAC Address IPCONAG

Test WiFi

e Get Wi-Fi SSID: retrieves the Wi-Fi network name.

o Get Wi-Fi Password: retrieves the Wi-Fi password.

e Get Wi-Fi MAC Address: retrieves the network IP address.

e [IPCONFIG: Reports WiFi, Ethernet and BLE IP information.

o Test WI-FI: Tests the network connection with the specified network information.
Network information fields must first be populated. Returns a red “X” if the
connection fails.

6.5.11 Actions

Sensor Controls Measurement Settings  Alerts Thresholds  Send Settings Firmware Change Nano Configuration EMoniter Controls Infisys Controls StaticIP  Reports Actions
Set X8Il Time  Time Source: PC
Set MD OTA Enabled = Enable/Disable | Enable Set InternetAvailable flag Available
Clear Stored FW Versions
Set Wifi SSID Set Wifi Password
Turn Green LEDs On Turn Red LEDs On
Delete X8Il Saved Measurement Queue
Set Custom Zeep IP (Please enter IP address in the form xxx,xo00x000,x%x)

e Set X8Il Time: Sends the time to the X8lI.
e Time Source: drop down of where the time will be obtained.
o PC: The X8Il receives the clock on the PC.
o Epoch Time: The X8Il receives the Epoch Time.
e Set MD OTA Status: Sets the OTA firmware change status by MD to the desired
choice selected by the Enable/Disable drop-down list.
¢ Set InternetAvailable Flag: Whichever option is selected from the drop-down
menu: Available or Unavailable, this button will send the change up immediately
to the X8Il without the need to press the “Send to X8II” button.
o Clear Stored FW Versions: Clears the library of all previously installe firmware
versions.
e Set Wi-Fi SSID: Sets the primary network name.
e Set Wi-Fi Password: Sets the primary password.
e Turn Green LEDs On: Turns all LEDs on the unit green, for testing purposes.
e Turn Red LEDs On: Turns all LEDs on the unit red, for testing purposes.
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6.5.12

Delete X8Il Saved Measurement Queue: Clears X8Il saved measurement
queue. Note, this means that all saved measurements waiting to be downloaded
by a destination will be deleted.

Set Custom Zeep IP: Only used if a custom Zeep IP address is required,
otherwise the unit automatically configures the Zeep IP.

Triggered Sessions

Sensor Controls

] Activate

|| Actrvate

Session Definitions | sendToxail | | Retrieve From xail Gl 1 [Crarnel 3| Cramel5 | Grarnel 7
|| Uee Triggered Sessions

Measurement Settings. Alerts Thresholds  Send Settings  Firmware Change  Nano Configuration EMonitor Controls Infisys Controls  Static P Reports  Actions Triggered Seszions

annel 2 {Channel 4 Channel &

| Sean for neartry Nanos.

Seasion Duration Time: Offset Wirnd Channels to Measurs Nanos to Measure Nearby Nanos

Session Name (seconds) {seconds)

Set Cumsnt

Trgger On Voltage: Trigger Off Violtage: Trigger Next Sesson

Use Triggered Sessions: Checkbox to activate/deactivate triggered sessions.
Send to X8lI: Sends triggered sessions configuration changes to the X8lI.
Please note this button must be clicked to send triggered session changes, the
“Send to X8II” button in the Global settings will not send triggered sessions
changes. If this button is not clicked after changes are made, the changes will not
be saved.

Retrieve from X8II: Retrieves current triggered sessions configurations. This
button should be clicked before any changes are made to the triggered sessions
tab.

Scan for nearby Nanos: Scans for NANOs within communication range and
lists all NANOs within range in the “Nearby Nanos” area.

Activate: Toggle switch to activate/deactivate a session.

Session Name: User specified session name, can be any combination of letters
and numbers.

Session Duration (seconds): Time duration (in seconds) of session once
triggered. This duration is the timeframe which measurements will be recorded.
Time Offset (seconds): Duration of time the unit waits before the triggered
session measurements begin (called “Session Duration”).
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e Wired Channels to Measure: Wired channels selected to measure during the
triggered session. The channels (1-8) are located above the “Wired Channels to
Measure” boxes and must be dragged and dropped into the desired session.

e Nanos to Measure: NANOs that will be measured during the triggered session.
NANOs to be measured must be dragged and dropped from the “Nearby Nanos”
area once a “Scan for nearby Nanos” is performed.

¢ Nearby Nanos: Once the “Scan for nearby Nanos” button is clicked all units
within range will be listed in this area.

e Set Current Session Number: The drop-down box above this button is used to
identify each active session. How these numbers relate to each session is listed
in the image below:

Session Duration Time Urset
Session Name (seconds) (seconds)

Selecting a number from the drop-down menu and setting it by using the “Set
Current Session Number” button ensures the session number selected will be the
next session triggered.

e Trigger On Voltage: Voltage threshold for when a triggered session will begin.

o Trigger Off Voltage: Voltage threshold for when a triggered session will end.

o Trigger Next Session: Once this button is pushed, an active session will be
triggered. If a number has been selected via the “Set Current Session Number”
button, this will be the next session triggered. If the “Set Current Session
Number” is blank, the next active session triggered will follow whatever session
was triggered previously. For instance, if the last active triggered session was #1
using the image above, the next triggered session will be #2. If no session has
been triggered previously, the unit will trigger the lowest active session number. If
only one session is active, it will continue to trigger the same session. Once
selected, the X8Il will close the port and disconnect from the UCT to trigger the
next session. A dialogue box will appear informing the user of this functionality.

e Import from File: Import a .CSV file of previously exported Session Definitions.

o Export to File: Export a .CSV file of current Session Definitions for later import.
This allows the user to save settings for the future.
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6.5.13 Applications
This tab contains common application configurations. This consists of Sub-tabs, one for
each currently offered application. Current applications include:

e Motor/Blower (Rolling Element Bearing)

e Motor/Blower (Sleeve Bearing)

e Centrifuge w/ GearBox (Rolling Element Bearing)
e Vertical Motor & Pump

An example of one such application is the Fan Blower & Motor (Motor/Blower), which is
illustrated in the image below.

FAN/BLOWER & MOTOR

FITTED WITH ROLLING ELEMENT
(ANTI-FRICTION) BEARINGS

Acceferameters: I per bearing location. 1, 2, 3¢ 4 instafled in the borizontal divection

In this example, the “Drive” (motor) will be monitored by accelerometers mounted in
locations 1 and 2, while the “Driven” (fan) will be monitored by accelerometers in
locations 3 and 4.

This is just one example, but the general idea of monitoring each bearing location on
the “drive” and “driven” piece of equipment is the principle behind all configurations
found within the application tab.

6.5.13.1 Common Application Fields

Each application is divided into two sub-tabs, Drive and Driven. These tabs are
designed so that the information entered by the user in each tab (Drive and Driven)
populates other areas within the UCT.

6.5.13.1.1  Drive
This tab is used to define the sensors responsible for monitoring the piece of machinery
that is driving the assembly (motor).
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Import Application From C5V | | Export Application To C5V |

Drive  Driven
Outboard Channel: | 1 | Machine Speed (RPM): 120 \ Apply Defaults Locally | | Apply to Inboard and Outbeard Channels
r 1
Inboard Channel: 2 ~| ({Inboard and Outhoard channels must be different.) Machine Speed Range (RPM]:
Frequency Windows Band Thresholds
Ehannel Defaults Bands Defaults Suggested xREM Min (ha)  Max (h) Watning
Transducer Type: ICP Accelerometer
Band 1 Min/Max Freq (xRPM):
Transducer Sensitivity: 10.
. Band 2 Min/Max Freq (xRPM):
Sensitivity Value 1.0 M/A

Output Unit: Band 3 Min/Max Freq (xRPM): Freed 3.564

Detection Mode: Peak-to-Peak Band 4 Min/Max Freq (xRPM}:

Gain Stage:

Band 5 Min/Max Freq (xRPM):

EhahRees fiker Gear Faults Band 6 Min/Max Freq (xRPM); nn

Low Pass Filter:

Lines of Resolution: Overall Warnin

[] Advanced Mode

Import Application From CSV: Imports a CSV file that has previously been exported.
Once imported, the values from a previously exported CSV will auto populate all fields
within the form.

Export Application To CSV: Creates a CSV document saving all entries found in
current form. Use the Import Application From CSV button to import these saved
settings.

Outboard and Inboard Channel: Drop-down menus that are used to select the
channel of each sensor. These channels correlate to channels 1-8 of the UCT, which
represent the 8 wired channels connected to the field termination board.

Machine Speed (RPM): Speed of the drive machine in RPMs.

Machine Speed Range (RPM): Once a machine speed is entered and “Apply Defaults
Locally” is clicked, the program will choose a range depending on the machine speed
entry. The range that is chosen will depend on the type of application that is being used.
More information will be given in the application specific section.

The range will dictate some default values and a change in range will cause these
values to change.

Apply Defaults Locally: Once the Outboard and Inboard Channels and Machine
Speed are selected, press this button to get the Drive form to update. As mentioned
above, some values in the form may change depending on the Machine Speed range.

Apply to Inboard and Outboard Channels: Once this button is clicked, the values
found within the form will be updated in other tabs that contain data that correlates. This
should be the last step after completing the entry form.

Advanced Mode: Toggling this unlocks all fields found within the tab.

Channel Defaults
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Channel Defaults

Transducer Type:

Transducer Sensitivity:

Sensitivity Value

Output Unit:
Detection Mode:
Gain Stage:

High Pass Filter:
Low Pass Filter:

Lines of Resolution:

ICP Accelerometer
50968 mV/{m/s"2)
1.0 MNSA

mm,s
RIS

Auto-Gain

2Hz

The entry fields in this section are used to populate fields in the Sensor Controls and
Measurement Settings tabs. Once the desired settings have been entered and the
“Apply to Inboard and Outboard Channels” button is pressed, the fields that correlate in
those tabs will be updated.

Refer to section 6.5.1 (Sensor Controls) for more information on the following fields
found within this section:

Transducer Type
Transducer Sensitivity
Sensitivity Value

AC Gain Stage

High Pass Filter

Low Pass Filter

More information on Lines of Resolution can be found in section 6.5.2 (Measurement
Settings).

Freguency Band Windows and Warning/Alarm Threshold Defaults

Bands Defaults

Frequency Windows Band Threshelds

Suggested xRPM Min (hz) Max (hz) Warning Alarm
Unbalance Band 1 Min/Max Freq (xRPM): 03X to 1.2X 0 2 3.564 9.037
Misalignment Band 2 Min/Max Freq (xRPM): 1.2K to 3.2% 2 B 3.564 9.037
Band 3 Band 3 Min/Max Freq (xRPM): 3.2% to B.2X B f 3.564 9.037
Bearing Faults Band 4 Min/Max Freq (xRPM): 8.2X to 12.2X b 24 3.564 9.037
Band 5 Band 5 Min/Max Freq (xRPM): 12.2X to 15.2X 24 30 3.564 9.037
Gear Faults Band & Min/Max Freq (xRPM): 15.2X to 300000 RPM 30 5000 3.564 9.037

This area of the form contains entry fields that allow the user to define certain status
conditions that apply to the application. Unless advance mode is selected, these status
conditions are already set to include:

@ SH
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e Unbalance
e Misalignment

e Band3
e Bearing Faults
e Band5

o Gear Faults
Each condition is also labeled with a Suggested xRPM range.

Frequency Windows: The entry fields in this section are used to populate fields found
in the Frequency Band Windows tab that is found under the Alerts Thresholds tab.
Refer to section 6.5.3 (Alerts Thresholds) for more information on Frequency Windows.

Band Thresholds: The entry fields in this section are used to populate fields found in
the Frequency Bands Thresholds tab that is found under the Alerts Thresholds tab.
Refer to section 6.5.3 (Alerts Thresholds) for more information on Frequency Bands
Thresholds.

Overall Warning and Alarm

Chyerall Warning Alarm

Warning and Alarm for velocity RMS. These values can also be found in the
Accelerometer tab found underneath the Alerts Thresholds tab.

6.5.13.1.2 Driven
This tab is used to define the sensors responsible for monitoring the piece of machinery
that is driven (fan) by the drive machine (motor).

[ import Application From CSV | [ Export Application To CsV |
Drive Dnven & -
Inboard Channel: 3 Machine Speed (RPM): 120 Number of Blades: 10 [ Apply Defaults Locally I I Apply to Inboard and Outboard Channels |
Outboard Channel: 4 (Inboard and Outboard channels must be different.) Machine Speed Range (RPM): 120 - 600
Ersquency Windows Band Thresholds
Channel Defaults N
Bands Defaults s xRPM Min (ha) Max (ha) Waming Alarm
Transducer Type:
Band 1 Min/Max Frequency (xRPM}: 03Xto 1.2
Transducer Sensitivity:
L . nt Band 2 Min/Max Frequency (xRPM): 1.2Xto 3.2X
Sensitivity Value N/A
Output Unit: et Band 3 Min/Max Frequency (xRPM): 3.2% to 8.2X
Detection Mode: RMS Beanng Fault Band 4 Min/Max Frequency (xRPM}: 9X to 11X
AC Gain Stage: t 1 (BPF-1to BPF+1)  "BPF: Blade Pass Frequency
High Pass Filter: 1 Ba Band 5 Min/Max Frequency (xRPM): 8.2Xto 15.2X
Low Pass Filter: K ar Fault Band 6 Min/Max Frequency (xRPM): 15.2X to 300000 RPM

Lines of Resolution: Overall Waming Alarm

_| Advanced Mode

Almost all the information found within this tab is the same as the information found
within the Drive tab in section 6.5.13.1.1. Refer to the Drive section for more information
on each entry field. Key differences are as follows:
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e The inboard and outboard channels should not be the same as the Drive tab. For
instance, if the drive tab uses channels 1 and 2 for the accelerometers that will
be monitoring the inboard and outboard bearings of the motor, the Driven tab
should use channels 3 and 4 to monitor the inboard and outboard bearings of the
fan.

¢ Number of Blades/Teeth/Vanes: This field is specific depending on which
application is chosen. Simply enter the number of blades/teeth/vanes located on
the driven machine. This number does impact entry fields once “Apply Defaults
Locally” is clicked.

6.5.13.2 Application Specific Fields and Features
Some features and fields are application specific. This section will identify each entry
field or feature that differs from application to application.

Motor/Blower (Rolling Element Bearing)

e Machine Speed Range (RPM): For this application the machine speed ranges
are as follows:
o 120RPM to 600RPM
o 600RPM to 1200RPM
o 1200RPM to 3600RPM
e Number of Blades: This is the number of blades of the driven fan. The number
will impact default values, so please ensure it is correct.

Motor/Blower (Sleeve Bearing)

e Machine Speed Range (RPM): For this application the machine speed ranges
are as follows:
o 120RPM to 600RPM
o 600RPM to 6000RPM
e Number of Blades: This is the number of blades of the driven fan. The number
will impact default values, so please ensure it is correct.

Centrifuge w/ GearBox (Rolling Element Bearinq)

¢ Machine Speed Range (RPM): For this application the machine speed ranges
are as follows:
o 600RPM and above
¢ Number of Teeth: This is the number of teeth of the gear. The number will
impact default values, so please ensure it is correct.

Vertical Motor & Pump

e Machine Speed Range (RPM): For this application the machine speed ranges
are as follows:
o 120RPM to 600RPM
o 600RPM to 1200RPM

SHINKAWA Page 73



o 1200RPM to 3600RPM
e Number of Vanes: This is the number of vanes of the driven pump. The number
will impact default values, so please ensure it is correct.
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7 MobpBuUS TCP SUPPORT

The X8Il supports Modbus TCP for retrieving Channel Overalls and Bias/Gap for wired
channels, and Frequency Band Overalls. This support is currently offered for
Accelerometers and Proximity Probes. It also supports retrieving NANO measurement
data. It requires that the X8Il be connected to the local network by a physical ethernet
connection.

7.1  WIRED CHANNEL MobpBuUs TCP

The X8Il offers a VM7-B style register address maps for the channel overalls and
bias/gap and for frequency bands. It supports the standard Modbus TCP function code
03 for retrieving these values. The register addresses for retrieving the channel overalls
and Bias/Gap are shown below:

Overalls and Bias/Gap

Channel Slot1 Address
1 Measure 42101
1 Gap 42103
2 Measure 42105
2 Gap 42107
3 Measure 42109
3 Gap 42111
4 Measure 42113
4 Gap 42115
5 Measure 42117
5 Gap 42119
6 Measure 42121
6 Gap 42123
7 Measure 42125
7 Gap 42127
8 Measure 42129
8 Gap 42131

These addresses are the same addresses as the VM7-B uses for Slot 1. The “Measure”
is a 32-bit floating point variable and is dependent upon the transducer type for the
respective channel. If the transducer type is an Accelerometer, then the “Measure”
returned for the channel will be Velocity RMS and the “Gap” returned will be the
Accelerometer Bias in Volts. If the transducer type is a Proximity Probe, the “Measure”
returned will be micrometers Peak-to-Peak, and the “Gap” returned will be Proximity
Gap in Volts.

The X8Il mimics holding registers stored at the above addresses.
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Example 1:

Using the standard Modbus TCP function code 03, the user may specify a start address
of 42101 and number of registers equaling 4, and the X8Il will return a Modbus TCP
byte stream for just Channel 1 for “Measure” and “Gap”. This Modbus TCP function
Code 08 byte stream (from a PLC) would be:

00 OA 00 00 00 06 01 03 A4 75 00 04

The “03” in the byte stream above is the function code in hex. The “A4 75” is the register
address (in little-endian) 42101 in hex. The “00 04” is the number of registers requested
in hex.

The X8Il will parse these bytes and interpret the function code 03, and the arguments
passed in the byte stream. It will recognize that the address of 42101 (A4 75) is wired
channel 1, and it will return 4 registers of measurement data. Each register represents
16-bits, so a 32-bit float is returned in 2 registers. Requesting 4 registers is equivalent to
requesting 2 32-bit floats. For this address, it will be the Overall followed by the
Bias/Gap value. In the above example, the X8Il will receive a channel 1 overall Modbus
TCP byte stream in Velocity RMS and Bias voltage with the following byte stream:

00 OA 00 00 00 OB 01 03 08 81 F3 2E 41 F3 CE 25 BC

The “03” is the function code that is returned in the byte stream, and the “08” following
the “03” is the number of bytes of data returned. Two floating point variables are
returned in these 8 bytes. The first is “81 F3 2E 41” and is little-endian for a 32-bit float
that is “10.934449” and is Velocity RMS, since channel 1 is an Accelerometer. The
remaining 2 bytes “F3 CE 25 BC” is the Bias voltage in volts, or “-0.010120141” volts.

Modbus TCP Output Bytes (Hex) |00 0A 00 00 0D 0B 01 03 08 81 F3 2E 41 F3 CE 23 BC

Translate TCP Overalls Cutput Clear Cache
Channel 1 Channel 2 Channel 3 Channel 4
Overall (10934849 | o | o | o |
Bias/Gap  |-0.010120141 | [0 L | o |

The above is from an engineering test program used by Shinkawa Electric Corporation
of America (SECA) engineers to test the X8Il Modbus TCP functionality.

Example 2:
If the PLC sends a start address of 42101 and requests 32 registers, then all 8 wired
channel overalls and Bias/Gap will be returned:
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00 OA 00 00 00 06 01 03 A4 75 00 20 (the Modbus TCP function code 03 received from
the PLC)

Note this is the same as the Modbus TCP byte stream above, with the exception of the
last byte, “20”. This is hex for 32 registers requested.

The X8Il receives this over TCP, parses the command, interprets the start address to be
42101 and maps that to channel 1, then returns the next 32 register, which is all 8 wired
channels Overalls and Bias/Gap:

00 OA 00 00 0043 010340 F3252F 41 F3 CE 25BC E7 52 A9 41 F3 CE 25 BC DB
FB FE 40 F3 CE 25 BC F8 AE 6C 41 F3 CE 25 BC B8 E8 A5 40 F3 CE 25 BC D8 54
OE 41 F3 CE 25 BC 3E 90 26 40 F3 CE 25 BC 1B 2C 3D 40 F3 CE 25 BC

The above is the byte stream returned from the X8Il to the PLC. The “03” in the 8" byte
is the function code, and the “40” is the number of bytes of data returned, in hex. That is
64 in decimal and is the number of bytes required for 8 channels with 2 floats per
channel. We can interpret this using an internal test program:

Meodbus TCP Qutput Bytes (Hex) |ZE 25BCET52A041 F3CE25BCDBFBFE40F3 CE2SBCFEAEGC 41 F3CE25BCBSESASA0F3 CE2SBC DS54 0E41 FACE2SBC3EQ02640F3 CE25BCIB2C 3D 40 F3 CE25BC| | Clear

Translate TCP Overalls Output | Clear Cache

Channel 1 Channel 2 Channel 3 Channel 4 Channel 3 Channel 6 Channel 7 Channel 8

Overall 10946765 | [ar658 | [rossass | a7 | [5184858 | [ss05714 | [260e553 | [29s5817 |

Bias/Gap |-00101201 | [oowon0t41 | [oswoo4t | [ootonzo14r | [oowoona | [ecwoienat | [oowizorat | [oowonaoiar |

Besides Overalls and Bias/Gap, the X8II offers a 2" address range (also based upon
the VM7-B holding register addresses, specifically for Frequency Bands. The register
address map is shown below:

Bands
1 RPM 43601
1 Band 1 43603
1 Band 2 43605
1 Band 3 43607
1 Band 4 43609
1 Band 5 43611
1 Band 6 43613
1 Unused 43615
1 Unused 43617
1 Unused 43619
1 Unused 43621
1 Unused 43623
2 RPM 43625
2 Band 1 43627
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Band 2
Band 3
Band 4
Band 5
Band 6
Unused
Unused
Unused
Unused
Unused
RPM
Band 1
Band 2
Band 3
Band 4
Band 5
Band 6
Unused
Unused
Unused
Unused
Unused
RPM
Band 1
Band 2
Band 3
Band 4
Band 5
Band 6
Unused
Unused
Unused
Unused
Unused
RPM
Band 1
Band 2
Band 3
Band 4
Band 5
Band 6
Unused
Unused

43629
43631
43633
43635
43637
43639
43641
43643
43645
43647
43649
43651
43653
43655
43657
43659
43661
43663
43665
43667
43669
43671
43673
43675
43677
43679
43681
43683
43685
43687
43689
43691
43693
43695
43697
43699
43701
43703
43705
43707
43709
43711
43713
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For each channel, there is an RPM float variable followed by 6 Band Overall float

Unused
Unused
Unused
RPM
Band 1
Band 2
Band 3
Band 4
Band 5
Band 6
Unused
Unused
Unused
Unused
Unused
RPM
Band 1
Band 2
Band 3
Band 4
Band 5
Band 6
Unused
Unused
Unused
Unused
Unused
RPM
Band 1
Band 2
Band 3
Band 4
Band 5
Band 6
Unused
Unused
Unused
Unused
Unused

43715
43717
43719
43721
43723
43725
43727
43729
43731
43733
43735
43737
43739
43741
43743
43745
43747
43749
43751
43753
43755
43757
43759
43761
43763
43765
43767
43769
43771
43773
43775
43777
43779
43781
43783
43785
43787
43789
43791

variables. Note that there are also 5 unused float variables, this is because the VM7-B
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holding register address map allocated a total of 12 float variables, but the X8Il only
uses the 1%t 7 for each channel.

Like the Overalls and Bias/Gap channel measurement retrieval, the Frequency Band
retrieval is also accomplished by using the standard Modbus TCP function code 03,

along with a requested number of registers (again where 2 registers are required for
each float variable).

Example 3:

The PLC can seek to retrieve Frequency Band measurement data starting at holding
register address 43601. These are taken from the VM7-B holding register addresses for
Frequency Bands, from Slot 1.

The PLC will send a function code 03 and a starting address for channel 1 of 43601,
and 14 registers requested (7 * 2 registers per float). This is for all 7 floats for channel 1
(RPM plus 6 Band overalls). The Modbus TCP bytes stream from the PLC would for this
example would be:

00 OA 00 00 00 06 01 03 AA 51 00 OE

Note the “03” in the 8" byte. Again, that is the function code “03” in hex. The “AA 51" is
43601 in hex, and the “00 OE” is the number of registers requested, or 14 in decimal.
This should result in the X8Il returning the RPM float and the 6 Band Overalls for
Channel 1.

The X8I will receive this command over TCP (ethernet), parse it and conclude it is
requesting Band measurements and all 7 floats for Channel 1. The X8Il will send back
this byte stream over TCP to the PLC:

00 OA 00 0000 1F 01 03 1C 00 00 00 00 4C 8F 29 41 E3 30 DC 3947 EF 25 3B 12 62
98 39 38 2F C7 3C 17 0A 8D 3B

Note the “03” in the 8™ byte, followed by “1C.” The “1C” in hex is the number of bytes of
data returned by the X8Il in response to the function code 03 request received. “1C” is
hex for 28, which is 7 floats * 4 bytes per float.

The PLC will be able to parse this data, but for purposes of demonstration we can
observe using our internal testing program:
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Generate Modbus TCP VMT Bands Bytes Channel: |Channel1 -~ Murnber of registers to retrieve: Packet

Modbus TCP Output Bytes (Hex) |00 04000000 1FO1031C 00000000 4C BF 2941 E330DC 3947 EF 2536126298 39 38 2F C7 3C

Translate TCP Bands Qutput Clear Cache

Channel 1 Channel 2 Channel 3 Channel 4 Channel 5

RPM |[:n

Band A |1D.59?4BS

Band B |D.DD[14'| 993093

Band C | 0.0025319622

Band D | 0.00029064767

Band E |D.D243'|45DE'>

___;__ _
___;__ L
___;__ L
___;__ L

Band F |D.D043Et41813

Example 4:

The PLC may request measurement data for multiple channels at once, starting with the
18t address for channel 1, or 43601, and request a multiple of 12 floats (recall that each
channel has 12 floats total, 5 of them unused). Two registers are required per float
variable, so if the PLC requests Band measurements for 4 channels, starting with
Channel 1, it would request 4*12*2 registers, or 96 registers. The byte stream that the
X8Il would receive for this function code 03, starting at 43601 (channel 1) and
requesting 96 registers would be:

00 OA 00 00 00 06 01 03 AA 51 00 60

Note again the “03’ function code in byte 8, and the last 2 bytes are “00 60” in hex. This
is 96 in decimal.

The X8Il would receive this byte stream over Modbus TCP, parse the function code 03
command, map the register address to Channel 1, and return the next 96 registers (or
48 floats, where each channel is 12 floats , 5 unused).

The PLC would receive the following byte stream back from the X8lII:

00 OA 00 00 00 C3 01 03 CO 00 00 00 00 28 97 29 41 01 9B D6 39 3D F6 26 3B C6 93
A3 39 FD 80 5E 3D F9 3F 8C 3B 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 5C 6B 9C 41 FO 67 1F 3B 9A EA 2D 3A 7A C5 2C 3A 4A A2 A0
3E OE E9 D7 3B 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 4F C8 F6 40 2B 66 C4 39 31 51 03 3B CF 39 62 39 B9 F5 57 3D 24 10 67 3B 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OE 99 5A 41
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EE 77 D3 3A B558 98 3A 14 77 OF 3A E4 FF A8 3E 1D 7B C6 3B 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00

Note, again, the “03” in the 8" byte followed by “C0”, which is the number of bytes of
data returned by the X8lI. “C0” is 12*16, or 192 bytes, which is 4*12 floats *4 bytes per
float.

Again, the PLC would be able to parse this byte stream, but for purposes of
demonstration, we can use an internal program to interpret the results:

Generate Modbus TCP VIMT Bands Bytes Channel: |Channel1 -~ Numbergfregis‘tergturetrie‘\,re: Packe

Medbus TCP Qutput Bytes (Hex) |J 00 Q0Q0D0000000000000000000000000000E995AMEEY/D33AB558983A 1477 0OF 3

Translate TCP Bands Output | Clear Cache
Channel 1 Channel 2 Channel 3 Channel 4 Channel 5
RPM |0 P P P e |
Band A 10599403 | |19.552422 | |zmiesi | |13.662367 | o |
BandB (000040932748 | (00024323426 | (000037460154 | (00016133764 | [0 |
Band C  [0.002547636 | |0.00066343846 |  [0.0020037408 | [oo0riE3116 | [0 |
BandD (000031199883 | |0.00065907056 | (000021574575 |  |0.0005472761 | [0 |
BandE (005432223 | |o31373817 | |oos272as74 | |0.3300773 | o |
BandF (0004280087 | [0.0065890616 | (00035257423 | (00060571567 | [0 |

Note that the speed for each band is 0. That is because the Speed input for the X8lI
was not used.

7.2 MobpBuUS TCP FOR NANO MEASUREMENTS

The X8Il also supports retrieval of NANO measurement data from an X8lI. This retrieval
does not directly connect to a NANO, but instead retrieves the latest stored NANO
measurement that the X8Il saved to its flash memory.

For Modbus TCP NANO measurement retrieval, the X8Il offers 3 different methods. The
1st two require a “custom” Modbus TCP function code, while the 3" method relies upon
standard Modbus TCP function codes (0x03, or Holding Register Reads).

7.2.1 Nano Modbus TCP Method 1

The 15t of the 3 Modbus TCP NANO methods uses 1 Modbus TCP function code, and it
is the custom code 0x41. The PLC needs to send a byte stream that includes 0x41 as
the function code, followed by the next 8 bytes (the NANO Serial Number). The X8Il will
receive this, and parse the function code as 0x41, and parse the requested NANO
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Serial number. It will then scan its flash memory for saved NANO measurements and if
it finds a measurement, it returns a large set of measurement data in the output byte
stream

Example 5:

The PLC would send a byte stream using the 0x41 function code, and the NANO serial
number, which is 8 bytes of data in the byte stream. For instance, for NANO Serial
Number “Z2R10002,” the PLC would send the 0x41 function code byte stream:

00 OA 00 00 00 OA 01 41 5A 32 52 31 30 30 30 32

Note the “41” in the 8" byte, followed by 8 bytes of data “5A 32 52 31 30 30 30 32.”
These 8 bytes represent the “Z2R10002” serial number. The X8Il would receive this
byte stream, and parse the function code 0x41, and then parse the next 8 bytes as the
requested serial number. Then it will search for the most recent measurement stored in
this X8Il in the flash memory, and if found, it returns the measurement data. The data
returned from this custom function code (0x41) includes all 3 axes of the NANO,
including a “isValid” flag for each axis and 4 overalls (A, B, C, and D, which are Velocity
RMS, Velocity Calc Peak, Acceleration RMS, and Acceleration True Peak, which are
the built-in overalls for the NANO), and 6 Frequency Band overalls (A-F) and also the
measured temperature in degrees Celsius, and the time stamp of each measurement.

The X8Il will return a byte stream like this:

00 OA 00 00 00 9F 01 41 9C 01 5A 32 52 31 30 30 30 32 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 01 49 8F 8D 3D D4 39 C8 3D FF 75 7D 42 2C DC 61 43 BC 79 95 3C
30 D9 8F 3C D9 DB 87 3C B9 62 83 3C 16 F9 DB 3D 08 23 06 3D 00 98 B7 41 61 96
FE 62

Note the “41” in the 8" byte, followed by the “9C”, which is the number of bytes of data
returned.

In this example, Z2R10002 is configured to not be triaxial, so it only measures the
NANO Z-axis. For this reason, the measurement data for the X and Y axis of the NANO
will be all 0’s. The PLC will be able to interpret this data, but for demonstration
purposes, we display the result in an internal program:
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Modbus TCP Output Bytes (HEX]|DD 00000000 0OOD0O0DODO0000000O00DD0CO000000000000C00D00DO0D000000000DD01498FED3D D439 CA3DFFTST7DA422CDCA143BCT9953C30D%98F3CDYD

Is Valid MNane Serial Number |Z?_R1DDD?_ | I Translate TCP Output
X Axis Measurements ¥ Axis Measurements Z Axis Measurements

[ Is Valid ] Is Valid ls Valid

Overall & |0.000 (00000000 hex) Overall A |0.000 (00000000 hex) Overall & |0.069 (498F8D3D hex)

Overall B [0.000 (D0DODDOD hex) OQverall B [0.000 (DO0OD0OD hex) Overall B |0.098 (D439C83D hex)

Overall C [0.000 (000000 hex) Overall C (0000DDOD hex) Overall C [63.365 (FF757D42 hex)

Overall D |0.000 (00000000 hex) Overall D |0.000 (00000000 hex) Overall D |225.860 (2CDCH143 hex)

Band A 0.000 (00000000 hex) Band A 0.000 (000D000D0 hex) Band A 0.018 (BCT9953C hex)

Band B 0.000 (00000000 hex) Band B 0.000 (DODODOOD hex) Band B 0.018 (30D98F3C hex)

Band C  |0.000 (00000000 hex) Band C 0.000 (00000000 hex) Band C 0.017 (DSDBET3C hex)

Band D 0.000 (00DOD0DD hex) Band D 0.000 (0D00DD00 hex) BandD  |0.016 (B962833C hex)

BandE  [0.000 (0000000 hex) BandE  [0.000 | (000DDDOD hex) Band E (16FODB2D hex)

Band F 0.000 (0000000 hex) Band F 0.000 (00000000 hex) Band F 0.033 (08230630 hex)

DegC ID.[,‘UD | (0000000 hex) Deg C 0.000 (00000000 hex) Deg C 22,949 (0098BT741 hex)

& ] Time: 1660851809 6196FEG2 h
Time: 0 (00000000 hex) Time: 0 (00000000 hex) Ime: (i ex) Offeet from GMT
17171970 4:00:00 AM | 1/1/1970 4:00:00 AM 8/18/2022 11:43:29 PM |4 ~

Note that only the Z-axis is marked as valid. Also note the temperature and time stamp
of the measurement.

7.2.2 Nano Modbus TCP Method 2

The 2" method that is offered for Modbus TCP NANO measurement retrieval is a 2-
step process. This means that the PLC will need to send two Modbus TCP function
code commands. The 15t of these two function codes is another “custom” Modbus TCP
function code, 0x42. This custom function code is like 0x41, except that instead of
immediately returning all the NANO measurement data for 3 axes, the function code
prepares the NANO measurement for the 2" Modbus function code, which is the
standard Modbus TCP function code 03, that we have shown for wired channel
measurement retrievals. Basically, the 15t function code call (0x42) tells the X8Il the
NANO serial number to look up, and if found, it stores the measurement data in a fixed
holding register address of 44000. The 2" (standard 03) function code then requests
the NANO measurement data stored at holding register 44000, along with the number
of registers requested.

Example 6:

Step 1:
The PLC sends the 15t custom Modbus TCP function code, 0x42, along with the NANO
Serial number. The byte stream that the PLC would send is this, for NANO Z2R10033:

00 OA 00 00 00 OA 01 42 5A 32 52 31 30 30 33 33
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Note the “42” in the 8" byte. This is the custom function code. The next 8 byte represent
the “Z2R10033” serial number. The X8Il will receive this, and parse the function code
and the serial number, and will search its flash memory for the latest saved
measurement for Z2R10033. It will return a successful flag to the PLC.

Step 2:

Next, the PLC would send a standard Modbus TCP function code 03, requesting the
number of registers for the 3 NANO axes (Overalls A-D, Bands A-F, Temperature and
Time Stamp per axis). This byte stream would be:

00 OA 00 00 00 06 01 03 AB EO 00 48

Note the “03” in the 8" byte followed by “AB EO0”, which is the “fixed” holding register
address dedicated to recently requested NANO measurement storage. Note also the
“00 48”, which is the number of registers requested, which is 72 in decimal. This is for 3
axes, where each axis is 12 floats (Overalls A-D, Bands A-F, Temperature and
TimeStamp). 12 * 3 = 36 floats, which requires 72 registers (2 registers per float). The
X8Il will receive this byte stream over TCP (by ethernet), and parse the standard
function code 03, and the holding register address, 44000, which is dedicated to storing
the recently retrieved NANO measurement (from Step 1), and the number of registers
requested. The X8Il will return a byte stream like this:

00 OA 00 00 00 93 01 03 90 00 00 00 00 00 00 00 00 88 01 EB 42 2D 44 CD 43 99 At
7F3C 77 FO 15 3C 86 87 AC 3B ED B2 80 3B 84 98 18 3E 31 27 3D 3D FF EF AA 41
5A 99 FE 62 56 14 01 3E CE 92 36 3E D6 C4 E8 42 18 2D D1 43 E9 C3 42 3C F7 34
21 3C 9F 52 CF 3B 2B 9B 6D 3B A7 A1 60 3E C8 8D 3E 3D FF 57 AC 41 5F 99 FE 62
C9F992 3D EF E2 CF 3D FO 1A E9 42 79 OA D7 43 58 24 57 3C 76 33 07 3C FF 46
94 3B 04 OE 6D 3B 64 FF 35 3E 3A 8A 3B 3D 01 3C AA 41 64 99 FE 62

Note, again, the “03” in byte 8 followed by “90”, which is the number of bytes that the
X8Il returned, or 144 bytes. Which is 36 float variables, 12 per axis. The PLC will be
able to interpret this output, but for the purpose of demonstration, we show the results
from an internal program used for testing this feature:
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Modbus TCP Output Bytes (Hex) {13 E9C3423CF734213COF52 CF3B2B9B 6D 3B AT AT 603ECEBD3E3DFF5TAC A1 SFO99FEG2 COFO923DEFE2CF3DFOTAEI42790A DT 4358 24 573C 763307 3C FF 4694 3B (v

I Translate TCP Output |

X Axis Measurements Y Axis Measurements Z Axis Measurements

Ovwerall & |0.000 (00000000 hex) Overall & .0.126 | (5614013E hex) Overall A |0.072 (COF9923D hex)

Overall B ‘D.DDD ‘ (DDOO0D0D hex) Overall B |0.178 (CES2363E hex) Overall B |0.102 (EFE2CF3D hex)

Overall C | 117.503 ‘ (B201EB42 hex) Overall C |116.334 | (DBCAER42 hex) Overall C (116553 | (FOTAES42 hex)

Overall I 410,333 (2D44CD43 hex) Overall D |418.352 | (18200143 hex) Overall D i£30.032 | (790AD743 hex)

Band A iﬁ.m & ‘ (99AT7F3C hex) Band A 0.012 (E9C3423C hex) Band A I[)Ul'l}—i (5824573C hex)

Band B 0.00% (7TF0153C hex) Band B 0.010 (F734213C hex) Band B 0.008 (7633073C hex)

Band C  |0.003 (BEETALSE hex) BandC  [0.006 (9F52CF3B hex) BandC  |0.005 (FF469438 hex)
| |

Band D [0.004 (EDB2803B hex) Band D 0.004 (2B9BED3B hex) BandD  |0.004 (D40EBD3B hex)
/= e, i — |

Band E ‘0.149 (8498183E hex) Band E 0.219 (ATATE03E hex) Band E 0178 | (B4FF353E hex)

Band F ‘0.045 {31273D3D hex) Band F 0.047 (CBBD3E3D hex) Band F 0.0d8 (JABAIB3ID hex)
— | " |

Deg C ‘21‘35? (FFEFAA4T hex) Deg C 21,5343 | (FF37AC41 hex) Deg C 21.279 | (013CAALT hex)

imEi toiaa R e bt sl ool (IR be) T [1890050 | (SSSFEGZNe) (o Gy
‘ 8/18/2022 11:56:10 PM | 8/18/2022 11:56:15 PM | |Sf'1 8/2022 11:56:20 PM ‘ 4 ~

7.2.3 Nano Modbus TCP Method 3

The 3 method that is offered for Modbus TCP NANO measurement retrieval is also a
2-step process, but in this case both steps use the standard Modbus TCP function
code, 0x03. This method is a generally more compatible version of NANO measurement
retrieval since it uses only the standard Modbus TCP function code, 0x03. This means
that the PLC will need to send two Modbus TCP function code 0x03 commands.

The 18! of these two-function code 0x03 (Holding Register Read) commands sends a
special Holding Register address, 45000, that the X8Il recognizes as a request from the
PLC to retrieve all Nano serial numbers that have been serviced by the current X8lII.
Along with these serial numbers, the X8Il dynamically assigns special holding register
addresses, one for each NANO serial number. The X8Il finds all NANO serial numbers
that have had NANO measurements stored in its flash memory, up to 16, and then
assigns a holding register address sequentially. The 15t NANO is assigned 45002, and
each subsequent NANO is assigned an address incremented by 2. So, to send this first
Modbus TCP function code 0x03 command, the user specifies the address as 45000,
and the number of registers to read is 96 registers. That is because 16 NANO serial
number and addresses are requested. This is a fixed size. The NANO serial number is
8 characters, by 10 are allocated due to byte-alignment. So, for the serial number, 10
bytes are required. The associated holding register address is a 16-bit unsigned
integer, requiring 2 bytes. So, for each NANO, 12 bytes are returned. For 16 NANO
serial numbers, this requires 192 bytes, or 96 registers (0x60) (each register is a 2-byte
integer). So, the PLC sends a function code 0x03 command, with holding register
address 45000, and requesting 96 registers (or 192 bytes). As mentioned above, the 15t
NANO serial number will be assigned 45002, the 2" will be assigned 45004, etc...
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Example 7:

The PLC would send a byte stream using the 0x03 function code, and the special
Holding Register address of 45000, or OXAFC8. For instance, for NANO Serial Number
“Z2R10002,” the PLC would send the 0x41 function code byte stream:

00 OA 00 00 00 06 01 03 AF C8 00 60

The PLC Ladder Logic will display the serial numbers and associated register
addresses, and the user will choose a NANO serial number, and use the associated
assigned holding register address to set up the 2" step in this 2-step process.

For development and testing purposes, we can display the results of this 15t step using
an internally-developed display program:

The user can choose whether to use the 15t method (a single custom Modbus TCP
function code that retrieves all the data at once), or the 2", 2-step method, that first
calls a custom Modbus TCP function code that prepares the NANO measurement data,
that follow-up standard Modbus TCP function code 03 retrieves from holding register
44000. Or the user may use the more compatible 39 method (2-step), that uses only the
0x03 function code. Where the 15t step retrieves a list of up to 16 NANO serial numbers
and assigned Holding Registers. The 2" step of this 3@ method specifies a specific
assigned Holding Register address to retrieve the measurements for a specific NANO
device.
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8 FLASH CODES AND TROUBLESHOOTING

The 3 LED lights are labeled on the top PCB board:
1. POWER
2. Wi-Fi
3. BLE

Once power has been established the X8Il Hub will run 8 self-tests flashing the POWER
LED either GREEN or RED, depending on whether the specified test condition has
or FAILED.

Provided power has been established and the LEDs are active, please follow the
information below to better understand the LED flash codes and what they mean. For all
the tests below, a GREEN flash will indicate it passes and a RED flash will indicate
failure.

Flash #1 — Bootloader Present Check

Flash #2 — 10 Expander Check

Flash #3 — RTC Device Check

Flash #4 — ADC Device Check

Flash #5 — Flash Memory Device Check

Flash #6 — External SRAM Memory Device Check
Flash #7 — Bluetooth Device Check

Flash #8 — Wi-Fi Device Check

Flash #9 — Ethernet Self-Test

©ONDO AN~

If all 9 self-tests above pass and flash green, the program will launch, and the device
will work normally. If any of the 9 checks flash red, the program will not launch, and the
LED will continue to run the self-test flashing the 8 times every 5 seconds.

An example of a failed test might look like the following:
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Flash 1
Flash 2
Flash 3
Flash 4
Flash 5
Flash 6

Flash 7
Flash 8

Flash 9

In the above flash code sequence, flashes 2 and 5 fail while all the rest pass. Referring
to the flash code definitions, provided earlier in this section, we can see that a failure in
flash #2 indicates an 10 Expander device failure and a failure in flash #5 indicates a
Flash Memory Device failure. Since at least one test failed, the program will not boot,
and this flash sequence will continue every 5 seconds. If any of the tests fail, and the
program fails to boot, please call customer service. The image above outlines the LED

in
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9 REPLACEMENT PARTS AND ACCESSORIES

9.1 X8Il PARTS LisT

SHINKAWA

PHOENIX

CONTACT—-.

2202302

X8IIPCBO02

X8IIPCBOO3—

X8IIPCBOO4—

PHOENIX
CONTACT
2896160

~—X8IIPCBOO01

~—PHOENIX
CONTACT
2896267
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9.2 FIELD TERMINATION PARTS LIST

PHOENIX CONTACT
2200151 —

- 8"RIBBON CABLE
ASSY 14103

PHOENIX cONTACT y
2200148, UM72, 5.8, GY7035

FIELD TERMINATION PCB
ASSY 8100 -

PHOENIX CONTACT -
2200152— £

9.3 RECOMMENDED ACCESSORIES
e DIN Rail Power Supply: TDK-Lambda DRB50-5-1
e Antenna: Linx Technologies CSI-RSFE-300-UFFR
e Circuit Breaker: Phoenix Contact 0916608
e Plastic Enclosure: Hoffman A12106 CHSCFG
e DIN Rail Stop: Phoenix Contact 3022276
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10SYSTEM SPECIFICATIONS

X8Il Specifications

Max Sensor Count

Eight (8) Wired Sensors/Sixteen (16) Wireless
NANO Sensors, One (1) Speed

Accelerometers/Prox Probe/Temperature/Strain
Sensor

By Detected Event

Hardware Process signals: (0-5VDC/1-5VDC/0-10VDC/1-
Capacity Sensor Types 10VDC and 4-20mA with added 249 ohm
terminating resistors per channel on the 4-20mA
inputs
Frequency Range 2Hz (120 cpm) to 20KHz (1,200,000 cpm) +3dB
Bias Measurement 0 to +24V or 0 to -24V user selectable
Vibration Measurement Type Acceleration: g or mm/s2 ; Velocity: in/s or mm/s
Vibration Amplitude Type RMS, True Peak, Calculated Peak
With wired sensor: 8192 floating point data
Waveforms With wireless NANO sensors: 2048 floating point
data
Functions ey of Resolution Lines 1 0o, 1600, 3200 (defautt -3200)
Fmax (Sampling rate) 1500, 3000, 5000, 10000, 18300 (default 3000)
Frequency Bands Six (6) Frequency Bands with Independent Alarms
Temp: °F (°C), Frequency: Hz (CPM), Volt: V,
Other Measurement Types Strain p€, Speed: RPM
Alarming Machine OFF, OK, WARNING and ALARM
. 1,2,3,4,6,12 Hours/1 Day Interval changes based
Activation By Sheduled Time on Alarms to 1 hour interval
Method Immediate activation when set alarm limits are

exceeded

Standard: IEEE 802.11b/g/n

Frequency Band:2.4000~2.4840 GHz for Wi-Fi

Certification: CE/FCC/IC/TELEC/SRRC/NCC

Wireless Security: WPA/WPA2 support for
powerful encryption for and authentication AES in
WLAN hardware for faster data encryption and
IEEE 802.11i compatibility (For wireless module

Wi-Fi / Wireless only)
Transmit Power: Typ. 14 dBm + 2 at 802.11b CCK
Mode 1M Typ. 12dBm %2 at 802.11g OFDM Mode
_— 54M Typ. 12 dBm + 2 at 802.11n OFDM Mode
Communication MCS0
Reception Sensitivity: -65 dBm
RF Data Rate: Up to 65 Mbps
Antenna connector: MHF4 connector
RJ45 Ethernet
Wired Note: Cable via Ethernet maximum distance is

100 meters (for greater distance, fiber optics is
recommended.)

Wireless Range

Bluetooth 5.0 communication to the NANO:
Maximum of 100 meters with linear vision. (The
actual range depends on the obstacles present)

SHINKAWA

Page 92



Power

Power Supply Voltage

5.0 Vdc, 6 Amps

Operating Temperature

“4°F to +140°F (-20°C to +60°C)

Environmental

Operating Humidity

5% ~ 95% Relative Humidity, non-condensing

Weight

12 0z (340 gr)

Dimension

X8Il Housing (54 x 71 x 90 ;2 1/8" x 2 13/16” x 3

Physical 35/64")
Material X8Il Housing: Polycarbonate
Mounting DIN Rail

Software SHINKA.WA/ Rockwell Machine Dossier/EMonitor
Automation
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11 GLOSSARY

Advertisement: Signal sent by NANOs
letting all X8lls in range know it is ready to
offload measurement data.

Alarm Thresholds: User specified values
that dictate when alert notifications will be
sent. These values can be set using the
X8UserConfigurationTool.

Buffered Measurements: Queue for
measurements that are waiting to be sent
by the X8II. This queue begins if a
measurement fails to send, which will then
cause all the measurements taken during
that interval to get in queue behind the
original failed measurement.

DAPLINK: Drive that will populate the
windows driver list after the USB cable
has been connected to your PC while

programming the X8lls WIF| (7.2.4.5).

EMonitor: condition monitoring software
used to analyze data received from X8lI
units.

infiSYS Lite: Another destination where
data can be delivered to by the X8Il units.

MachineDossier.net (MD): This is our
cloud-hosted application in which
authorized users can view their
organization’s X8Il collected data, update
and change X8Il data collection
schedules and collaborate with others to
diagnose machinery problems.

Measurement Interval Time: Time
between sampling rate of sensors. Once a
day is a typical sampling rate for these
sensors, but if this is increased it could
burden the system.

Measurement Point: Physical location of
sensors used to sample data that is sent
to the X8II. Once physically mounted and
connected to the X8I, these points are
configurable, and characteristics are
defined using MD.

SHINKAWA

Measurement Start Time: Pre-configured
time for sensor to begin the sampling
process.

Measurement-For-Send: When the
measurement begins, if the Next Send Time
for that channel is the same time or earlier,
it will be saved to flash memory.

NANO: Sensor that is mounted on the
machines being monitored. These
sensors are programmed to sample at
certain times and communicate with a
nearby X8l| to offload the data.

Next Send Time: Next scheduled time for
measurements to be sent.

NIST Time Server: Server computer that
reads the actual time from a reference
clock and distributes this information to its
clients using a computer network.

Order-Specific Commands: These
commands are part of a “flow” or
sequence of commands.

Over-The-Air (OTA): Any type of wireless
transmission.

Pinging: An attempt to test the
reachability of a host on an Internet
Protocol (IP) Network. This will be used to
test the reachability of the FTP Server
after installation has been completed.

PLC (Programmable Logic Controller) -
Industrial computer that has

been ruggedized and adapted for the
control of manufacturing processes.

Real Time Operating System (RTOS):
The X8Il uses this system in order to
perform multiple tasks at one time.
Previously, the X8 could only perform one
task at a time.

RTC Clock: Real-time-clock, which is
internal to the X8Il and is what is used to
accurately take timestamped
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measurements. The RTC Clock will sync
with your PC to calibrate and can also be
manually updated, if necessary.

Self-Test: Consists of 8 different
hardware tests. When it completes the
last test, the X8Il will indicate the result of
the self-test with a series of single-LED
flashes. It will flash once for each of the 8
tests, in sequence. If the test passes, it
will flash green. If the test fails, it will flash
red, and have a slightly longer duration.
Within about 12 seconds after power-on,
this light sequence will begin.

Sending Task: Measurement harvesting
task that determines if the send was
successful. If the measurement has no

SHINKAWA

more destinations to be sent to, it purges
the measurement from the measurement
queue.

SQL Database: All data for the
MachineDossier.net function is stored in
a SQL relational database management
system.

Vibration Sensor Mode: If an X8Il has
been configured already, and the stored
network settings allow communication to
the Zeep Server and MachineDossier.net,
it will boot into this mode.

Zeep Server: A server used to
communicate between Machine Dossier
and the X8Il units.
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12 INDEX

IPv4 Address, 40

A
advertisement signal, 28, 94 L
air vents, 11 )
Alarm Thresholds, 55 LED Location, 88
Antenna, 13, 91 local IP address, 40
antenna connector, 13
M
B Machine Dossier, 29, 30
Bias/Gap, 75 maximum performance, 29
Bluetooth transmission. 28 Measurement interval time, 29
measurement point, 32
mesh network system, 28
C metal enclosure, 14
cable connector. 14 Modbus TCP function code, 82
canyon effect, 18
Channel Overalls, 75 N
Circuit Breaker, 91 . .
clear line of site. 29 NANO Configuration, 58
Controller Area Network, 47 Network Requirements, 26
D P
Difficult-to-Reach Locations, 18 Pinging, 40
DIN Rail clips, 12 Plastic Enclosure, 91
DIN rail mounted. 12 Programmable Logic Controller, 47
DIN Rail Power Supply, 9, 91
DIN Rail Stop, 91 R
E register addresses, 75
RF interference, 29
Eddy Probes, 22 RF Interference, 18
EMonitor, 38
Emonitor Controls, 63 S
F serialization/initial firmware load process, 27
single-LED flashes, 95
Firmware Change, 57 SPARE 3, 8
Flash Codes and Troubleshooting, 88
Flash Memory Device failure, 89 T
FTP Server, 38
Termination Panel, 7
G typical measurement, 27
Grounding, 11 U
I UCT Ribbon, 53

User Configuration, 41

|IEPE Power, 8
IEPE Power Programming, 23
IEPE powered Accelerometers, 20
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VM7-B, 75

W

Wi-Fi Credentials, 52
Windows PowerShell, 40
Wireless LAN adapter Wi-Fi section, 40
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X

X8Il Connection Settings, 52
X8Il System, 6

y4
Zeep Messages, 27
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