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1. Introduction

Welcome to the future of intelligent lubrication management with LUBExpert ON-GUARD, your
premier solution for optimizing the reliability and efficiency of industrial machinery. This smart,
ultrasound-assisted system is meticulously engineered to ensure your bearings are lubricated with
precision, promoting prolonged asset life and operational excellence.

Featuring a versatile design, the LUBExpert ON-GUARD system is available in two configurations to suit
your specific needs: a robust, coated steel enclosure for fixed installations or a rugged, portable plastic
case for flexible deployment. Both options include a main Programmable Logic Controller (PLC) and
are equipped with connectors or Terminal blocks for seamless integration.

The system's mobility case variant stands out with its integrated router, offering unparalleled
installation ease and adaptability through wireless communications options, including Wi-Fi (2.4GHz),
LTE-4G, and WAN-LAN connectivity. This ensures you can manage your lubrication tasks efficiently,
regardless of your operational environment.

Each LUBExpert ON-GUARD channel supports a dedicated lubrication point, connecting one ultrasound
sensor CONMONSense RSC.101 to a compatible single-point lubricator. This setup allows for up to
eight simultaneous lubrication points (limited to four in the mobility case), each meticulously
monitored to ensure optimal lubrication based on real-time conditions.

LUBExpert ON-GUARD is a unique solution designed to help grease bearings right. It is composed of a
main PLC mounted in a coated steel enclosure or in a rugged plastic carrying case with external
connectors. The mobility case includes a router for quick and flexible installation using wireless
communications (Wi-Fi-2.4GHz/4G/WAN-LAN).

By choosing LUBExpert ON-GUARD, you're not just selecting a lubrication system; you're investing in a
comprehensive solution designed to elevate your maintenance practices, reduce operational costs,
and enhance machinery longevity.
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2. Product essentials

Dive into the essence of LUBExpert ON-GUARD, a state-of-the-art system that redefines the standards
of lubrication management. This section outlines the foundational elements that make LUBExpert ON-
GUARD an indispensable tool for achieving your lubrication tasks.

Once installed:

The main unit provides easy access to the PLC from any web browser, assumed in the same
subnet;

Up to 8 simultaneous lubrication points (limited to 4 for the mobility case), composed of 8
analog channels of type 4-20 mA DC plus 8 relays/outputs;

Monitoring of Ultrasound RMS and Temperature through 4-20 mA DC channels;

Does not require any external software;

The passive monitoring mode as well as the storage strategy are preconfigured,
configurations and data are exclusively stored in the unit;

Adjustable alarm levels, based on different kinds of events and conditions;

Different lubrication strategies to best fit your existing procedures;

Status and messages to track the lubrication process over time;

Data available in MODBUS TCP.
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3. Kit contents

Each kit is thoughtfully assembled to ensure you have everything needed for a seamless setup and
operation, right from the start.

Carefully unpack your LUBExpert ON-GUARD system. Verify that all components listed in the kit
composition section are present and intact.

Here’s what you’ll find upon unveiling your system:

3.1. Mobility case version

e Robust Mobility Case: an IP65-rated enclosure guarantees protection against dust and
water, ensuring your system's durability in various industrial environments. This portable
case features convenient connectors and a cable gland for straightforward setup.

e Pre-Installed LUBExpert ON-GUARD PLC: at the core of the mobility case is our flagship
PLC, mounted on a DIN rail and ready with pluggable terminal blocks for easy wire
connections.

e Comprehensive Connectivity: included is an AC/DC power adapter and prewired setup,
comprising 2 x 4 M8-F connectors for sensors and lubricators, an Ethernet port for network
connectivity, and a preconfigured RUT 240/241 router by SDT for immediate wireless
communication setup.

e Sensors and Lubricators: the kit includes 4 SDT CONMONSense sensors (RSC.101) with
mounting pads and 4 single-point lubricators (PERMA Star control), plus 8 cable assemblies
(M8F<>M8M, 10 m) for connecting sensors and lubricators to their respective lubrication
points.

3.2. Standard version preinstalled in an Industrial Steel enclosure

e Durable Steel Enclosure: a coated steel enclosure offers robust protection and includes a cable
gland to maintain the IP rating while facilitating wire entries.

e Ready-to-Use PLC Configuration: the LUBExpert ON-GUARD PLC comes installed on a DIN rail
within the enclosure, complete with pluggable terminal blocks for your wiring needs.

e Power and Internal Wiring Provided: an AC/DC power adapter and prewired internal
configuration simplify the initial power setup.

e Expanded Sensor and Lubricator Support: accommodates up to 8 SDT CONMONSense sensors
(RSC.101) with mounting pads, up to 8 controllable relay outputs for single-point lubricators

5/39
@ Ultrasound Solutions



(PERMA Star control), and 2 additional relay outputs for alarms, plus a variety of cable lengths

(M8F<>Free end) for flexible installations.

3.3. Internal wiring

To ensure a quick and error-free setup, a detailed schematic of the internal wiring is provided,
illustrating how components interconnect within the standard configuration. This guide aids in

understanding the system's architecture and facilitates a smooth installation process.
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4.Powering the system

Powering up your LUBExpert ON-GUARD system marks the beginning of a new era in lubrication
management. To ensure a smooth and safe start, follow this detailed guide to connect your system to
its power source. As described in the specifications, LUBExpert ON-GUARD must be powered by a
nominal 24 V DC power supply included in both configurations. The prewired configurations include a
power converter to match the AC power supply to the required DC voltage. Both configurations are
equipped with a cable gland (@ 4 to 10 mm) to allow the AC cable (not provided) to pass through while
maintaining the IP rating.

To power the system, follow these instructions:

Adhere to all safety precautions and guidelines;

Locate the AC/DC converter within the system setup Refer to the system diagram provided in
the specifications for its precise location;

If necessary, identify the AC line that will supply power to the AC/DC converter. Ensure that
the power source meets the system’s voltage and frequency requirements;

Confirm the connector types on both the AC line (Neutral, Line, Earth) and the AC/DC converter
(+24 V, GND). Ensure compatibility and prepare the wiring and cable management by using
the cable gland;

Use appropriate tools to connect and secure a stable and reliable connection between the AC
line and the AC/DC converter. Tighten the wires (N and P) into the appropriate slots of the
AC/AC converter and the chassis (PE, see Terminal block A). If the AC line connector has
standard polarity markings, ensure correct alignment with the AC/DC converter.

@ Ultrasound Solutions

7/39



Function IEC color code

Neutral (N)

Protective earth or ground (PE)

Single phase line (L)

e Before applying power, inspect the AC line, connectors, and the AC/DC converter for any signs
of damage. Replace damaged components to avoid potential hazards;

e Once connections are secure and verified, switch the activation button (and other circuit
breaker, if any) to the “on” position;

e Congratulations! The system is now powered on. The PWR LED on the PLC light is red and the
LED status “DC OK” on the AC/DC converter is green.

To safeguard against accidental electrical shocks or system
damage during installation, ensure that the power line
remains deactivated until all installation tasks are completed.
Only energize the system once you’ve confirmed that all
connections are secure and correctly made, following the
outlined steps meticulously.
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5. Connecting the inputs and outputs

Establishing connections between the LUBExpert ON-GUARD and its peripheral components is a critical
step toward unlocking the system's full potential. This section provides a meticulous guide to
connecting ultrasound sensors and compatible lubricators, ensuring an efficient setup for optimal
performance.

Connect the ultrasound sensors RSC.101 and the compatible lubricators according to the terminal
block configurations.

Electrical connection | Sensors Lubricators
(CONMONSENSE RSC.101) (PERMA STAR CONTROL)
Power supply {24 V DC) Power supply (24 V DC),
relay NO

2 4
2 Signal output Not used
1 ;

M8 4pins

Ground Ground

_ Communication (switch T°/Ut) Not used

o ¢

To ensure accurate data transmission and minimize interference, it's recommended to
use shielded cables for connecting ultrasound sensors. For connecting the lubricators,
standard cables are sufficient, providing a reliable connection without the need for
additional shielding.

Only connect accessories and components approved by SDT to the LUBExpert ON-GUARD
system to maintain system integrity and prevent damage.

5.1. Analog Inputs

The input range for the 8 static channels in the main unit is 4-20 mA DC, compatible with
CONMONSense RSC.101 exclusively. These analog channels are preconfigured to constantly monitor
ultrasound RMS, expressed in dB[uV] and Temperature (in the sensor) expressed in [°C].

To connect a SDT CONMONSense RSC.101 to LUBExpert ON-GUARD, proceed as follows:

e Prepare the sensor and corresponding shielded cable for connection;

e Refer to the internal wiring schematic to locate the terminal block B designated for analog
inputs;

e Select the channel (e.g., channel 1) and route the cable through the system's cable gland;

e Securely connect the cable's wires to the appropriate terminals, ensuring a stable and accurate
connection for reliable monitoring.
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5.2. Relay Outputs for mono-point lubrication drives

These outputs control the lubrication process, activating the lubricators based on the system's
commands. They are designed for specific compatibility with SDT-approved single-point lubricators.

Compatible mono-point lubricators are actionable through the relays (Normally open, +24 V).

e Prepare the lubricator and its connecting cable. If using a PERMA star control lubricator, set it
to impulse mode as per the manufacturer's instructions;

e Identify the relay outputs on the terminal block C intended for lubricator control;

e Route the cable through the cable gland and connect it to the selected relay output, adhering
to the wiring schematic for correct installation (2 wires required).

The connection is described below:

Terminal Block C

RO 1

a1
@ammm 3
10 1

Relay output

(1 to 8 only, NO, +24 V)
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The Relay Outputs (RO 1 to RO 8) are dedicated to pilot the compatible electromechanical lubricators
of the corresponding analog channels (Al 1 to Al 8). These outputs are Normally Open (NO) and
connected to the 24 V DC.

The basic functioning is summarized below:

Relay Default status (NO) Closed

RO1to 8 Lubricators off Lubricator on (1 impulse at 24 V DC)

The voltage pulse duration as well as the corresponding amount of lubricant are
configurable in the web server and depend on the lubricators. For simplicity and
flexibility, SDT recommends using PERMA STAR Control, configured in impulse mode.

To prevent power supply overload, synchronous relay activation is not possible. Multiple
activations are placed on a waiting list.

5.3. Alarm relays outputs (Optional)

LUBExpert ON-GUARD system, when installed in the coated steel enclosure, is equipped with
additional relay outputs that are specifically designed for alarm purposes. These outputs enable the
system to communicate critical status changes or alarm conditions to external monitoring systems or
control panels, enhancing safety and preventive maintenance tasks.

The Relay Outputs (RO 9 and RO 10) are dedicated to alarms. These outputs are Normally Open (NO)
and not connected to the 24 V supply by default, to not overload the power supply.

NO
Terminal Block C
Output
‘—
109
Relay output
(NO, to be wired)
The relay status interpretation is briefly described below:
Relay Default status (NO) Alarms > warning status (Closed)
RO 9 no warning or system not configured At least, one warning detected
RO 10 no warning or system not configured At least, one alarm detected

Warning and alarm status among other data are also available via MODBUS TCP.

Integrating the LUBExpert ON-GUARD's alarm relay outputs or data in MODBUS with your existing
monitoring or control systems provides an additional layer of operational safety and efficiency. By
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doing so, you can automate responses to potential issues, such as activating backup systems, shutting
down processes, or notifying maintenance personnel.

5.4. Mobility case

The mobility case version of LUBExpert ON-GUARD simplifies connectivity with external M8
connectors, clearly marked for sensors and lubricators. This feature ensures straightforward and error-
free connections.
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1- On/off switch

2- Cable gland for the electric cable

3- Ethernet port (WAN interface, DHCP)

4- M8-4 Pin F connector dedicated to SDT sensors.

5- M8-4Pin F connector dedicated to compatible lubricators.

Proceed as follows:

e Utilize shielded cables for connecting the sensors to their dedicated inputs, ensuring secure
and tight connections at both ends;

e Connect lubricators using standard cables to the specified outputs, following the
preconfigured instructions for impulse mode;

e Preconfigure PERMA STAR Control, in impulse mode with a predefined amount of lubricant
per impulse set at 1 cm?/ impulse (please refer to the PERMA technical documentation for
further details).

Long press on button SET enable to configure the PERMA Star Control. The predefined
amount of lubricant is user configurable. 1 cm3[CC]/ impulse is recommended as a simple
reference. Delivering a larger amount of lubricant from this reference will imply successive
pulses to be configured in the LUBExpert webserver.
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6. Network configuration

Setting up your LUBExpert ON-GUARD system’s network connectivity is pivotal for leveraging its full
capabilities. This section guides you through configuring your system to communicate effectively
within your existing network infrastructure, ensuring seamless access to its features and data.

The LUBExpert ON-GUARD system initializes within seconds, readying itself for operation. A brief
warm-up leads to the "RUN" LED indicator flashing green, signifying the system is operational and
network ready. If the indicator shows a red/orange flash, it may indicate a setup issue that needs your
attention.

LUBExpert ON-GUARD’s built-in web server is your gateway to access and manage the system.
Compatibility with any web browser facilitates easy access, provided your device shares the same
network subnet, ensuring straightforward connectivity.

In SDT factory settings, adjust your client device’s network settings to match the system's
configuration, ensuring both devices can communicate. The default static IP address of 10.8.2.150 is
your point of access for the system’s web server interface.

6.1. Standard version (LAN only)

For the standard version, configure your client PC with a compatible static IP address.
PLC (web server)\ / Client \
a

LAN

IP:10.8.2.150 (default)
Port http(s) : 80/443
Port MODBUS TCP : 503/

IP:10.8.2.149 (Example)
ort SSH : 22

Proceed as follows for joining the LAN network:

e Pass the ethernet cable through the cable gland;
e Connect the PC “client” to the PLC “On-Guard” with the cable;
e Configure the network, on the client’s side (Windows assumed with administrator privileges).

" el
On Windows, press L L R to open the run box, type ncpa.cpl + to open the network
connection tool. Identify the corresponding network interface (Ethernet 2 in this example). Users can
also access the tool at Control Panel/Network and Internet/Network Connections.

Right click on it, select Properties then double click on Internet Protocol Version 4 (TCP/IPv4).
Assign the network settings, as shown in the image below:

@ Ultrasound Solutions
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In this example, the PC client is assigned to the IP address 10.8.2.149
e Check Validate settings upon exit then press OK;

e Open atab in your web browser, then type 10.8.2.150 to access the “LUBExpert ON-GUARD”
web server.

LUBExPert

ON-GUARD

Channet 1 C F Channel 3 Channel 4

Channet 5 L Channet 7

e Signin as User: Username, Password: Password to start configuring the system.

6.2. Mobility case

The Mobility Case includes a router that provides various network options. The network integration
diagram, pre-configured by SDT, is proposed in the following figure:

14/39
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LAN

e -

Not provided by SDT

SIM card +

. . ”‘
registration on

RMS Teltonika required

IP:10.8.2.150 (default)
Port http(s) : 80/443
Port MODBUS TCP : 503
\_Port SSH : 22 j

The RUT 240/241 accessory module acts as a gateway between different networks and must usually
be reconfigured by your IT department, depending on your network architecture and internal policy.

IP:10.8.2.1(GUI)
Port http(s): 80/443

(GATEWAY )

WIFI (2.4 GHz

N "

L TELTONIKA

‘E_L:F.E:(Pul
m -
/ & .

R

In certain situations, the redirection of certain ports may also be required.

6.2.1. WIFI connection (recommended):

The router included in the Mobility Case (or available as an option), is preconfigured by SDT to generate

its own WIFI network (2.4 GHz only).
Proceed as follows:

It can be accessed at:

SSID: LUBExpert On-Guard
WPA2-PSK
MQUAWNOm

Encryption:
WIFI PASS:

Client

To connect to LUBExpert ON-GUARD using Wi-Fi, follow these steps:

e Power on the system;

e Plug the Wi-Fi antenna provided in the package into the corresponding connector of the

router;

e On the Client PC, scan and connect to the following WIFI access point:

SSID: LUBExpert On-

Guard

Encryption: WPAZ2-PSK

@ Ultrasound Solutions
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WIFI PASS: MQUAWNOm

The PC will automatically obtain an IP address in the LAN network.
e By default, LUBExpert ON-GUARD in Wi-Fi comes with a preconfigured IP address. Users can
also scan the network with an IP scanner freeware to better understand the network

configuration;
e Type the default IP address 10.8.2.150, in your web browser to access the main page of

LUBExpert ON-GUARD:
IP address LUBExpert ON-GUARD: 10.8.2.150

User: Username
Password: Password

LUBExPert

ON-GUARD

Channet 1 Channel 3 Channel 4

Channe! 7 Channel 8

e (Advanced settings for IT) Open a new tab in your web browser to reach out the router

configuration page at the following IP address.
Router IP address: 10.8.2.1
User: admin
Password: SnE9gica

QL TELTONIKA | Networks

AUTHORIZATION REQUIRED

Please enter your
usemame and password

] "—

Note: The router can also be configured to join an existing Wi-Fi. Once connected to the router’s
page, go to Network/Wireless, scan for an existing Wi-Fi, type the password, then press “save and

apply”.
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Please refer to the manufacturers’ website at https://wiki.teltonika-networks.com/view/RUT240 for
further information.

6.2.2. LAN/WAN connection

By default, the external Ethernet port of the Mobility Case is connected to the WAN interface of the
router, redirecting to LAN.

To access the LUBExpert On-GUARD web server as well as the router configuration page, please refer
to section 6.1 and 6.2.1.

To ensure smooth integration into your network, it's advisable to consult your IT
department. They can assist with adjusting network settings and ensuring secure and
efficient connectivity.

Changes in the network configuration for both the PLC and the router could compromise
default access. SDT advises consulting with network specialists.

6.2.3. Mobile connection (access point in WI-FI required for the initial
settings)
The GSM 3G/4G mobile connection enables remote access to LUBExpert ON-GUARD in areas where
other network accesses are unavailable. A SIM card with an active data plan from any Internet Service

Provider (ISP) as well as an account on the Remote Management System platform
(https://wiki.teltonika-networks.com/view/RMS) is required.

(%)

To do so, follow these steps:
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e Open the mobile case or the steel enclosure to access the RUT 240/241 Teltonika module;
e Remove the module from the Din rail then eject the SIM holder with a paper clip. Insert the
SIM card according to the picture below:

e Connect the GSM main antenna, provided in the package, to the router (in case of mounting
in a steel enclosure, the antenna must be outside the box);

e Login to the router’s configuration page. As detailed in 6.3.1, you can connect to the router
via WI-FI “LUBExpert ON-GUARD”. To access the router’s web interface, open a new tab then
type 10.8.2.1;

e To activate the mobile network, Go to Network/Mobile/General;

e Type the PIN code of the SIM card and press “SAVE & APPLY”.

TITELTONINA | Werworks

e Go to Status/Overview then check if the Widget “INTERNAL MODEM” reads “Connected”. If
not, please enable the mobile network interface in Network/interfaces/General;
e In Services/Cloud Solutions/RMS, select Enable, press register, then connect to RMS.

-
e TELTONIKA | Watworks
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https://rms.teltonika-
networks.com/

The router (SN and MAC address) must be registered to the
RMS service to enable the Remote Management System. On
the day of installation, once the router is connected to the
Internet go to Services/Cloud Solutions/RMS. The service might
be deactivated (Stand-by mode) in case of prolonged inactivity.
Please refer to the manufacturers’ website at

https://wiki.teltonika-networks.com/view/RUT240 for further

information.
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19/39


https://rms.teltonika-networks.com/
https://rms.teltonika-networks.com/
https://wiki.teltonika-networks.com/view/RUT240

7. Configuration of the main unit

LUBExpert ON-GUARD comes with an embedded web-based graphical user interface that can be
accessed from any operating system, including tablets and smartphones. The following steps describe
the practical way to configure LUBExpert ON-GUARD:

Read the previous points for more information about the network settings. If you have
reconfigured to network settings using different IP addresses, make sure that the main
unit as well as the router (if any), are still well identified in your network.

The web application has been designed for use with Google Chrome, but it should behave
correctly with any other web browser.

To access the web server, open your web browser then type the IP address of the PLC.
The default IP is 10.8.2.150.

Welcome to the home page, as Visitor.

7.1. Home page

LUBExPert

ON-GUARD

Channel 1 Channel 2 Channel 3 Channel 4

Channel 6 Channel 7 Channel 8

This page shows a quick overview of each channel’s status. You can click on the channel button to
access the individual channel pages.

Possible channel status is:

o : Channel is in RESET state and lubrification is not active (see below).
e Green: Channel status OK. Lubrication will keep going.
e Orange: Warning status. Something is suspicious with the configuration or the last lubrication.
Possible warning causes are:
o Suspected bearing failure
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o Shorten interval
o Sensor not connected
o Cartridge nearly empty
e Red: Error status. Something wrong with configuration or last configuration. Lubrication will
stop until manual intervention (except for safe alarm error)
Possible error causes are:
o Over lubrication
o No change during lubrication
o Configuration error
o Measure below safe alarm

The Menu icon in the top left corner

QL imxpert

is used to access and configure the channels.

Channel 1
Channel 2
Channel 3

Channel 4
Channel 5
Channel 6
Channel 7
Channel 8

2

Visik . . s
el cnables to log in using advanced capabilities.

The default access privileges are given below:

Type/privilege View Edit
Visitor (default) o 0
& &

Click on Visitor (to log out) then log in as Admin to edit the configuration.

@ Ultrasound Solutions
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User login

Usermname

User login (default, configurable with the SDT ON-GUARD tool)
User: Username

Password: Password

The Visitor account doesn’t require any credential.

Users can modify the admin account using the SDT ON-GUARD Tool software. Concurrent
access is allowed. The system does not automatically log off users after a period of
inactivity (auto-log off).

Upon successfully logging into the LUBExpert ON-GUARD web GUI as an Admin, user will notice the
activation of additional icons within the web GUI. These icons represent the enhanced features and
settings accessible only with Admin privileges, offering more in-depth control and customization
options for the system.

Begin by assighing a name to your unit/PLC. Personalizing the name of your LUBExpert ON-GUARD unit
greatly improves your ability to recognize and oversee multiple units within a larger system. To
accomplish this, navigate to the home page and click directly below the main LUBExpert ON-GUARD
logo. You will be prompted with a pop-up box that invites you to enter a device name.

DeviceName

Text Setter

ON-GUARD INSTALLED ON FAN #1

Cancel

One of the complementary icons that become available upon logging in as an Admin is icon .
This icon is instrumental in accessing and reviewing the system's network settings, providing Admins
with a quick overview and control over how the LUBExpert ON-GUARD system communicates within
the network infrastructure.
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Network settings

Use DHCP No v

IP address [10.8.2.150 |
Network Mask [255.255.285.0 |
Default Gateway [10.8.2.1 |
DNS [10.8.2.1 |

Refresh Set

The LUBExpert ON-GUARD system's ability to seamlessly integrate into your network infrastructure is
crucial for its operation. One aspect of this integration is the system's use of Static IP or DHCP for IP
address assignment. Switching the DHCP mode can significantly impact how the device connects to
and communicates with your network.

Modification is applied using the button “Set”.

SDT suggests involving the IT department or a network administrator in the process,
especially in complex network environments, to ensure that changes are implemented
correctly and without disrupting other network services.

Please note that the sections "Proxy Settings" and "Database Settings" are not
applicable for the ON-GUARD configuration.

If you are using a router, it's imperative to verify that these changes are still compatible
with your network's router configuration. Ports redirection might be required.

Next to the settings icon, . provides generic details about the web server installed in the
PLC. This includes information such as the current web server version, formatted as "Version:
5XXXX."

About - LUBExpert ON-GUARD Web Panel

Copyright @ 2018-2024 SDT International, s.a. n.v.
Version: 5.1.579

Full browser information:
Mozilla/5.0 (Windows NT 10.0; Winé4; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/124.0.0.0
Safari/537.36

Logged in as: Username
Licences:

- jQuery
- AngularJs

- big number
- date
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7.2. Channel page
Channel 1

Overview @
Freemaode Trigger

OFF ON
On-going

Cartridge status
Operating status
Trigger status

Last lubrication

08/11/2022 06:07

Reset

Configuration

|:A55e1: '|nfur1'naljur1j|

(_) RMS reading {0 Mlarm threshold @) Safe alarm @ Last initial reading @ Last final reading () Last added qty

0.0 [dBpv] 0.0 [dBpV] 0.0 [dEpV] 0.0 [dBpv] 0.0 [dBpv] 0.0 | | 0.0[°C]
o

| Codguanen |

I Avwee mmm\mm]

reattny D Alsrm temiiok @ L vesdiivadng @ Lint Nngt adng, O Lt mdded gy

2000 %) 0.0 Jdsv) SAD [y S38 [etyvy oF

7.2.1. Monitoring graph

The monitoring graph displays the last 6 hours of data, averaged based on the acquisition time.
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When focused, if the user stays on the page, it refreshes every second displaying the current data in
both graph and bottom panel. T ° is refreshed every minute.

When not focused, it will only retain the saved data (1 average value/hour in passive mode and more
often in case of active lubrication mode).

Data is saved every hour in idle or every acquisition time (see configuration) during lubrication.

7.2.2. Bottom panel

) AMS roadmn

0.0 feBpv) 0.0 vy 0.0 BV

0.0 {dByuv) 0.0 |diuv)

RMS reading: Current sensor reading for Ultrasound;

Alarm threshold: Threshold used to trigger the lubrication in alarm mode (see configuration);
Safe alarm: Alarm used to calculate the operating time. A measurement higher than this value
assumes that the asset is operating. Lubrication is not possible if the measurement is below
this value (see configuration);

Last initial reading: First measurement taken at the start of the last lubrication process;

Last final reading: Last measurement taken at the end of the last lubrication process;

Last added qty: Quantity added during the last lubrication (note that the monitoring graph is
showing the total added quantity since last manual RESET);

e Temperature: Current internal temperature (inside the sensor).

It is possible to view the large historical graph of each value by using “ctrl+click” (to select/highlight

the data) and then accessing the graph view at the top of the page. More than one data can be selected
and displayed in the same graph.

() RMS reading

20.0 [dBpV] = > | Channel 1 B (1 = 1E|

e Timeline can be selected in the top left corner;
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e Oscilloscope mode can be used to refresh the data every second (monitoring view);
1day> " & O 3, L)

7.2.3. Channel lubrication menu

Freemode Trigger

OFF ON

On-going

Free mode Trigger: Trigger lubrication when free mode is configurated (see
configuration).

Switch to ON to command one or more voltage impulse to pilot the lubricator,
depending on the configuration. Useful to prefill the grease pipe during the
installation.

On-Going: Indicates the type of process currently running

Default status (0): Passive mode/monitoring

Green (1): Active

Cartridge status

Operating status

Trigger status

Last lubrication

13/02/2023 04:50

Reset

Asset information

Operating status:

e RESET

mode/ in lubrication process
Cartridge status: Indicates the remaining lubricant volume. Click on this value to
access the configuration page:

° Empty

o remaining quantity is lower than discharge amount.
° Invalid qty per shoot

o discharge amount not configurated.

° Err. 0%
o cartridge empty and need to be refilled.
° Low X%

o remaining quantity is lower than 10%.
° Quantity X%
o indicating the remaining quantity.

Indicates the last lubrication status. Click on this value to access configuration page:

o manual reset activated.

e Stopped

o  Algorithm stopped due to error (reset is needed in order to restart the algorithm).
e Invailid conf. rst needed

o Invalid configuration

o A

manual reset is needed to restart the process.

e No strategy defined

o Invalid configuration.
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o A manual reset is needed to restart the process.
e Waiting
o The algorithm is ready and waits for its trigger.
e Wait mutex
o Channel is waiting for any other on-going lubrication to finish (one lubrication at a
time).
e Process started
o  Lubrication started.
e Add Grease
o  Lubricator powered.
e Power off greaser
o  Lubricator shut down.
e Wait stabilization
o  Waiting stabilization time (stabilization time is 5 times the acquisition time).
e Completed
o  End of lubrication (this message is overwritten by lubrication status).
e Success.
o Lubrication successful.
e [SSusp. Bearing
o  Lubrication success but suspected bearing failure.
e Success. NC
o  Lubrication is successful when using LUBrain mode.
o NC means no variation measured for the last values.
e [SNCSusp. Bearing
o Lubrication successful when using LUBrain mode but suspected bearing failure.
e Err. No change
o Lubrication failed (no change occurs during lubrication process).
o A manual reset is needed to restart the process.
e Err. NCSusp. Bearing
o Lubrication failed (no change occurs during lubrication process) and suspected
bearing failure.
o A manual reset is needed to restart the process.
e Over lubrication
o Lubrication failed.
o A manual reset is needed to restart the process.
e Over lube Susp. Bearing
o Lubrication failed and suspected bearing failure.
o A manual reset is needed to restart the process.
e Shorten
o Shorten interval (more than calculated quantity added during the last lubrication
process).
e Susp. Bearing
o  Suspected bearing failure.
e Shorten interval (>150%)
o More than 150% of lubricant was added during the last lubrication.
e >150% + Susp. Bearing
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o Shorten interval and suspect bearing failure.

Trigger status: Indicates lubrication triggering status. Click on this value to access the configuration
page:

e RESET
o Manual reset.
e Occurrences not defined
o Invalid configuration.
o A manual reset is needed to restart the process.
e Invalid config.
o Invalid configuration.
o A manual reset is needed to restart the process.
e Meas. < Safe alarm
o Measured RMS is below safe alarm.
o Nothing will happen during this condition whatever the mode and strategy used.
e Alarm triggered
o Trigger sent.
e REARM
o Trigger rearmed.
e Op. time
o Trigger set on operating time.
e free mode
o Trigger set on free mode.
e Free mode triggered
o Free mode triggered.
e Wait N occurrences
o When trigger is set on alarm and measure is above the alarm threshold, indicates
that it is waiting N occurrences before triggering the process.
e Alarm triggered
o Alarm triggered when operating in alarm mode.
e Meas. <alarm
o Measure is below alarm threshold when configurated in alarm mode.
e  Wait meas. < alarm
o The algorithm is waiting for the measure to decrease below alarm threshold to be
rearmed.
o No more lubrication will happen under these conditions.
e X hours remaining
o Number of operating hours remaining before the next lubrication when configurated
in operating time mode.
e X min. remaining
o Number of operating minutes remaining before the next lubrication when
configurated in operating time mode.
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Last lubrication: Indicates the last lubrication date (UTC format).

Reset: Stop and Reset lubrication and trigger information (also reset the total injected quantity).
Needed to acknowledge a lubrication process.

Configuration: Access the channel configuration page.

Asset information: Access the channel asset information page.

7.3. Configuration page

Channel Configuration

Cartridge configuration

Fulfilled quantity Remaining quantity Discharge amount  Discharge duration Refill

¥ 00 A 0.0 vV 00 A v 0 A

Replenishment

Mode Acquisition time Calculated quantity

Quantity v 0 A vV 00 A

Triggering options

Strategy Occurences  Alarm threshold Safe/Op. alarm

Free mode Y 0 A ¥V 00 A Y 00 A

Configuration can only be modified when logged in as Admin.
7.3.1. Cartridge configuration

e Fulfilled quantity [cm?]: Total volume of the lubricant cartridge, usually expressed in cm3 [CC]
orin fl.oz.
e Remaining quantity [cm3]: Remaining volume of the lubricant cartridge.

29/39
@ Ultrasound Solutions



o This data is calculated from the Fulfilled quantity and the Discharge amount
parameters (a wrong configuration will lead to a wrong remaining quantity

information).

e Discharge amount [cm3/impulse]: Elementary quantity of lubricant injected per voltage
impulse (please refer to the lubricator datasheet). SDT recommends working with the default

volume unit, expressed in cm3/impulse.

e Discharge duration [s]: Minimum Time delay corresponding to a single discharge (refer to the

lubricator datasheet). Required to avoid incomplete discharge when use recursively.

o Refill: Press to refill the Remaining quantity parameter with the fulfilled quantity parameter.

To ensure optimal performance and compatibility with the LUBExpert ON-GUARD system, it
is crucial to configure the PERMA star Control (or any other compatible lubricator)
according to the following SDT recommendations. Please begin by consulting the PERMA

star Control operating instructions for initial setup guidance

Recommended configuration with PERMA STAR Control:

PERMA STAR Control

SDT recommendation (GUI)

The PERMA STAR Control offers cartridge
volumes of 60, 120, 250, and 500 cm3.

The Fulfilled Quantity in the LUBExpert ON-GUARD
configuration should match the chosen cartridge
volume to accurately reflect the available lubricant.

Ensure the impulse mode is selected for the
PERMA STAR Control to synchronize with
the  LUBExpert ON-GUARD  system
effectively.

Set to 1 CC/per impulse, by default.

Discharge amount: 1 CC

Discharge duration: 15 seconds. Configure a
discharge duration of 15 seconds for each impulse to
ensure  complete and  accurate lubricant
dispensation.

Example scenario:

To dispense 10 CC of lubricant from elementary impulsion configured on 1 CC/impulse in
the PERMA star, the LUBExpert ON-GUARD will trigger 10 successive voltage impulses.
Each impulse will last for 15 seconds, accurately delivering the desired amount of

lubricant to the equipment.

Alternative combinations are feasible as long as there is consistency between the settings
on the lubricators and those specified in the LUBExpert ON-GUARD (ex :

impulses of 5 CC involving longer time for each impulse)

For further information, please refer to the specifications of the PERMA Star Control

7.3.2. Replenishment

The LUBExpert ON-GUARD system offers three distinct replenishment modes to optimize the
lubrication process according to your operational needs. Selecting the appropriate mode ensures that
your equipment receives the correct amount of lubricant, either based on a predetermined quantity

or through the SDT LUBrain algorithm.
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Replenishment

Mode Acquisition time Calculated quantity

Quantity Y 15 A v 1000 A

e Mode: Replenishment mode

o Quantity: ON-GUARD will lubricate according to a specific quantity specified with the
Calculated quantity parameter. This setting allows for precise control over the amount
of lubricant applied to each piece of equipment, ensuring that lubrication is consistent
with your maintenance strategy.

o LUBrain: ON-GUARD will lubricate using the SDT LUBrain algorithm. While the
“Calculated Quantity" parameter is still set as a reference, the actual amount of
lubricant injected may vary. The LUBrain algorithm uses Ultrasound data to guide the
replenishment lubrication process, potentially reducing over- or under-lubrication and
extending the life of your machinery.

o One-shot: serves as a functional test. During installation, users can select it to
accurately prefill the grease pipe (if present) and/or verify that the discharge duration
specified in the "cartridge configuration" section delivers the intended elementary
discharge volume (in CC) for calibration purposes.

e Acquisition time [s]: This parameter determines the time frame over which ultrasound RMS
(Root Mean Square) data is averaged in lubrication mode, directly influencing the system's
decision-making and lubrication accuracy. The system averages the ultrasound RMS data over
the specified acquisition time, smoothing out fluctuations and ensuring a more stable
evaluation of initial and final readings.

o In conjunction with the SDT LUBrain algorithm, the acquisition time helps in
segmenting the lubrication process into sub-sequences (% of the calculated lubricant
+ stabilization time). By analyzing averaged data over set intervals, the LUBrain
algorithm can make informed decisions, optimizing lubricant delivery based on the
evolving condition of the equipment.

e Calculated quantity [cm3]: Process lubricant quantity

o Total quantity injected per process when the Quantity strategy is selected. The
lubricator will inject one or more successive elementary discharge amount
corresponding to the requested quantity.

o Calculated quantity when LUBrain is selected (divided into sub-sequences)

Example: Use 60 seconds as a reference for the most common asset running a
moderate and constant speed, such as Fan system [1000-3000 rpm]. The longer the
acquisition time, based on history, especially for assets running at slow speed.

7.3.3. Triggering options

The LUBExpert ON-GUARD system employs a flexible approach to lubrication, allowing users to select
from various strategies based on operational requirements. These strategies dictate how and when
the system activates lubrication mode:
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Triggering options

Strategy Occurences  Alarm threshold  Safe/Op. alarm

On Op. Time Y 10 A ¥ 600 A Y 210 A

e Strategy: Trigger strategy defining the rules to switch in active mode (i.e. lubrication mode):
o Free mode: Initiates lubrication manually and on demand, offering maximum control
over the lubrication process.
o On Op. Time: Triggers lubrication after the corresponding channel reaches a specified
duration of operating time, ensuring regular maintenance. (Safe alarm + Occurrences
(in hour) are required).
o On Alarm: Activates lubrication in response to specific alarm conditions, tailored to
the system’s immediate needs (Alarm threshold + Occurrences are required)
e Occurrences: Defines the number of occurrences that need to happen in order to trigger the
lubrication (i.e. every 200 hours of operating time):
o For the Op. Time strategy, "Occurrences" specifies the operational hours required
between each lubrication event, ensuring timely maintenance.
(ex: Occurrences = 2000 means lubricate every 2000 hours, in both Quantity or
LUBrain mode).
o For the On Alarm strategy, it determines the number of consecutive alarm conditions
(based on the Acquisition time) that must be met before initiating lubrication,
enhancing response to equipment needs.
(ex: Occurrences = 10 and acquisition time = 30 seconds, when combined, these
settings define a total evaluation period of 300 seconds=5 min (10 occurrences x 30
seconds per occurrence). Lubrication will be triggered if the RMS current value
exceeds the alarm Threshold continuously throughout this period.
e Alarm Threshold: Threshold value used to trigger the lubrication if Strategy is set on On Alarm
To ensure optimal performance and maintenance efficiency of the LUBExpert
ON-GUARD system, it's crucial to set appropriate Alarm Thresholds based on
historical data and consider variations in normal operational processes.

e Safe/Op. Alarm: Establishes the minimum operational threshold. Lubrication is withheld if
readings fall below this value, indicating non-operation or standby states.

e Minimum threshold value to define the process of non-operation. Lubrication won’t occur
(even on freemode) if the current reading is below this value. When the reading is above this
value, the operating time starts counting.

Some references values based on the SDT RSC.101 specifications:

Values Meaning

<19-20 (below 4 mA) Setting the Safe Alarm below this range
could suggest a problem with the sensor or
measurement, such as a disconnection or
defect.
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20 to 100 (between 4 mA and 20 mA)

Represents the useful range for setting both
the Safe Alarm and the Alarm Threshold.
Values within this range are indicative of
normal operational signals that the system
can utilize for effective monitoring and
maintenance actions.

User must refer to the data history

>100 (above mA)

Signals a potential issue with the sensor.
Values exceeding this range are typically
abnormal and may require further
investigation

7.4. Asset information page

Channel Asset information

Channel 1 Asset information

Asset location

Asset name

Component name

Lubrication point

Lubricant reference

Additional information

Each text field can be modified by the user (logged in as admin).

7.5. Log

Log can be accessed as admin on the menu in the top left of any pages.

Qo iexpert
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35 [ o0 S o P

< > 1100 / 4840 O 4, Change date range From: 13.02.2023 00:00 To: 13.02.2023 12:45

Time WV Source Lavel Massage

Fitar

13.02.2023 12:28:56 Unspec 2 Sending command SyncFilesystems

13.02.2023 12:28:96 Unspec - Saving variables to flash finished

13.02.2023 12:28:56 Unspec 3 Saving variables to flash

13.02.2023 12:20:31 TSvri2346 2 Assigned client context no. 0 for 127.0.0.1:579%4
13.02.2023 12:20:31 TSvr12346 3 New connection on port 12346 (remote 127.0.0.1:57994)
13.02.2023 12:16:45 TSvr12346 2 Unassigned client context na. 0

13.02.2023 12:16:4% TSvr12346 2 Client 127.0.0.1:57992 closed connection

13.02.2023 12:05:27 TSvr12346 2 Assigned client context no. 0 for 127.0.0.1:57992
13.02.2023 12:05:27 TSvri12346 3 New connection on port 12346 (remote 127.0.0.1:57992)
13.02.2023 11:54:25 Unspec 2 Sending cammand SyncFilesysterms

13.02.2023 11:54:25 Unspec a Saving variables to flash finished

13.02.2023 11:54:25 Unspec 3 Saving variables to flash

13.02.2023 11:28:56 Unspec 2 Sending command SymcFilesysterns

13,02.2023 11:28:56 Unspec Kl Saving variables to flash finished

13,02.2023 11:28:56 Unspec 3 Saving variables to flash

13.02.2023 10:54:25 Unspec 2 Sending command SyncFilesystorns

13.02.2023 10:54:25 Unspec - Saving variables to fiash finished

13.02.2023 10:54:25 Unspec 3 Saving variables to flash

13.02.2023 10:47:08 SharkEval B Enable outputs writing

13.02.2023 10:47:08 SharkEval B OQutputs marked 35 write pending

12.02.2023 10:47:07 Task 3 Found init finish task 1122 for 997

13.02.2023 10:47:07 Task EY Found init/finish task 1417 for 1391

13.02.2023 10:47:07 Task 3 Found nit/finish task 1388 for 1375

lvl,02.2023-l(‘l-:.4>7:07‘ Task 3 7 -kunn;r-g ;nct transfom;aﬁon progvan{UID 1515

1302 2023 16:47£07 Unspec 7 2 Task type-O(DO?ﬁMO) - scheduling parameters - policy = 2, priority = 71
13.02.2023 10:47:07 SharkEval 3 Channel 0 ok

13.02.2023 10:47:07 Unspec 3 TCP Server listening on 0.0.0.0:503, maximal clients 5
13.02.2023 10:47:07 Unspec 3 UDP Server tistening on 0.0.0.0:8010

13.02.2023 10:47:07 Unspec 3 TCP Server Histening on 0.0.0.0:12347, maximal clients 100

Filters can be used to only show the log corresponding to the “On-Guard” process or for a specific
“channel”.
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8. LUBExpert ON-GUARD Tool

8.1. Description

The LUBExpert ON-GUARD comes with an optional SDT software called LUBExpert ON-GUARD Tool .
The software can be installed on any PC having an access to the LUBExpert ON-GUARD through the
network. Once installed, the software allows for the management of several webserver options, such
as customizing the administrator account, managing updates, and the ability to export data.

Supported operating systems and architectures:
e Windows 10/11
e 32/64 bit

Proceed as follows:

1) Get the latest version at https://sdtultrasound.com/support/software/
2) Follow the installation instructions:

W LUBEspert ON-GLWED Yool = *® E']
Weilcoms to the LUBExpert ON-GUARD Tool Select Installation Folder
! Setup Wizard
| The nslofle il gude you tacugh e dep) sedumed % rulal LUBE went UN GUARD Todl on yous The nsloller il rotsl LUBEpart ON GUARD T ool 1o the Ioloweg \ide
CHOSN

T il in this Sondier. ool " Neadd™ To inafol 10 3 dfesend Tokder, et § Disows o ok “Bicenie'”

Fobder
[T Progean Fies ESAZDT\LUEE spest ON GUAAD Tach (IS
Ok Cont
WARIING. Thes conpuies peogsam a protected by copeaghd bav and wiamasonsl Yayie: sl LUBEpat ONGEUARD Yook for yoursel, o for ampone whd uses this Computes
Unsthorned duphcohon of Getation of thes progeam, o seg potion of & ey resdd n severe ol
O oW panaities. and wil e aosacubed 10 e v avert coasbie wndas e Lavw
£ vttpore
L« Y
Mew Cancel Back | Mew Cancel
s | s

Confirm Installation @ Installation Complete @
The naloke & ieady % il LUBE@er OK GURRD Tod om your compulet LUBEpat ON GLARD Tod hat bean tutcesiluly rettiad
Choh ' Nadt™ 1o st e wnalobon Choh "Thowe™ o esit

Ploass use Wirdows Undue s chech b any ot updidi 10 he NET Flamassah.

Badk | Newt Cancel | Do

Software installation may require advanced privileges on your PC. If you
have any problems, please consult your IT team.

3) Launch LUBExpertOnGuardTool.exe using the shortcut icon created on your Desktop
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To synchronize with your LUBExpert ON-GUARD, enter its IP address in the designated field and click

"Connect." A successful connection will be indicated by a check mark, and the software will
automatically retrieve the corresponding MAC address.

[P © iy snann

P "1 . © =

‘xpert i
ON-GUARD pomme

If the connection fails, the software will return an error.

Port redirection may be necessary for synchronization across your
network infrastructure. If so, contact your IT team to ensure the following
ports are open:

Port number: 22, 80,443,503 ,12346, 12347, 12348, 12349

Upon successful synchronization, the software displays 3 types of actions, which are described in the
following section. A log section is available to help trace your actions.

The software version is displayed in the Help/About menu

The update packages are embedded in the software, so an internet
connection is not required to update your LUBExpert ON-GUARD
equipment. If you are using the software within an offline internet
infrastructure, make sure you have the latest version of the software
installed on your PC. Otherwise, to check for updates, go to the "Help"
menu and select "Check for update."
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8.2. Main functions
8.2.1. Update settings

Update seftings

[_] Admin vser update
Username The ussmame is case sensitive

Password Confirm password

Update settings

To edit the default admin account, select the “Admin user update” checkbox. Enter a new Username
and Password then click “Update settings” to apply your settings. This action will replace the default
administrator access with your personalized credentials. Note that Visitor access cannot be edited.

8.2.2. Update and Restart
Update and Restart

Firmware: 5.1.577 A new firmware version (5.1.57%) iz available for the LUBExpert OMN-GUARD.

Update LUBExpert On-Guard

Festart services

The second action allows for updating the LUBExpert ON-GUARD web server. The currently installed
version is displayed in the firmware box (ex : 5.1.577). Adjacent to it, a message indicates whether an
update is available or not.

“5.1.579” denotes the package update embedded in the software that can be applied to the LUBExpert
ON-GUARD.

Update LUBExpert On-Guard

If an update is available, click the button . The update process takes
a few minutes. Upon completion, the log system will display the message "Firmware updated
successfully" indicating that the system is now fully operational. This message confirms that the update
has been properly installed and that your LUBExpert ON-GUARD is ready for use with the latest
enhancements and security features.

During the update, please ensure not to interrupt the process and
temporarily disable automatic relubrication. It's important to maintain a
stable power supply and ensure that the LUBExpert ON-GUARD remains
connected. Any interruptions could potentially corrupt the update, leading
to software issues or device malfunction.

Restart services

The button can be used to relaunch the webserver in cases of
malfunctions with the LUBExpert ON-GUARD, while having the system visible in the network.
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8.2.3. Data
Data

Download data  C-\Users\Public\Documents\SDT\LUBExpertOnGuardTool\Data -
Clear LUBExpert On-Guard data Downlood data

The third actions allows for downloading data and cleaning the memory This feature is useful for
backing up important operational data stored on the device and freeing up memory space to maintain
optimal performance. By regularly downloading and clearing data, you ensure that the system remains
efficient and that storage capacity is effectively managed.

Proceed as follows:

e Clickon - to open afile dialog box. Select the desired local directory.

Download data
e C(lickon . When exporting your data, a new folder will

be created in the format “YYYY-MM-DD HHhMMmSSs”, which represents the local time. This
folder will contain:
- Data Files “history_CHX.csv”, organized per channel.
- Afile named "history", with a maximum size of 2 MB, which is encrypted and can only
be read by the LUBExpert ON-GUARD system.
- Additionally, a "Backup" folder will be created, which contains previous history files.
This serves as an essential resource for data recovery, allowing you to revert to earlier
data or restore information in the event of a data loss incident.

Clear LUBExpert On-Guard data

Finally, user can click on button . Once confirmed, this action does
not delete the configuration settings. Only the data, specifically the historical data, is affected by this
process.
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9. Support and contact details

SDT International

Phone: +32 (0) 2 33232 25
Bd. de L'Humanité 415
B-1190, Brussels

Belgium

Email: info@sdtultrasound.com

SDT North America

Toll Free: 1-800-667-5325
Phone: 1-905-377-1313
7677 County Road 2
Cobourg ON K9A 0X4,

Canada

Email: hearmore@sdtultrasound.com
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