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LINKS AND MANUALS

PLEASE NOTE INSTRUCTIONAL VIDEOS AND INSTALLATION MANUALS



Links

General information and documentation: Videos

ABB Ability™ Smart Sensor: Introduction Smart Sensor:
https://www.youtube.com/watch?v=AgUVI63mY3qg

https://new.abb.com/motors-generators/service/advanced-

services/smart-sensor First time user guide: https://youtu.be/z8ug2az- ww
For motors: User / asset / organization management:
https://new.abb.com/motors-generators/service/advanced- https://youtu.be/InlJclJoImIiwQ

services/smart-sensor/smart-sensor-for-motors

Activation and commissioning:
For pumps: https://youtu.be/rcOWbXf55ec?list=PLFwq1JTSL1fh7Xv292YIle83EZiOSLVFH

https://new.abb.com/motors-generators/service/advanced- Data visualization on app:
services/smart-sensor/smart-sensor-for-pumps

https://youtu.be/vxMMr-t0CI8

For mechanical products: . s
Data visualization on portal:

https://new.abb.com/mechanical-power-transmission/smart-
sensor-for-mechanical-products

Cloud Interface API: Gateway installation manuals:

https://youtu.be/QjMSij- pTIY

https://new.abb.com/motors-generators/service/advanced- https://youtu.be/4KTmrBtfgEo
services/smart-sensor/cloud-interface https://youtu.be/BXB6nuUl8-g

https://youtu.be/P8BjO-VtgRA



https://new.abb.com/motors-generators/service/advanced-services/smart-sensor
https://new.abb.com/motors-generators/service/advanced-services/smart-sensor/smart-sensor-for-motors
https://new.abb.com/motors-generators/service/advanced-services/smart-sensor/smart-sensor-for-pumps
https://new.abb.com/mechanical-power-transmission/smart-sensor-for-mechanical-products
https://new.abb.com/motors-generators/service/advanced-services/smart-sensor/cloud-interface
https://www.youtube.com/watch?v=AgUVI63mY3g
https://youtu.be/z8ug2az-_ww
https://youtu.be/JnJcJoJmIwQ
https://youtu.be/rcOWbXf55ec?list=PLFwq1JTSL1fh7Xv2q2YIIe83EZi0SLVFH
https://youtu.be/vxMMr-t0Cl8
https://youtu.be/QjMSj-_pTJY
https://youtu.be/4KTmrBtfgEo
https://youtu.be/BXB6nuUl8-g
https://youtu.be/P8Bj0-VtqRA

1. ABB account registration
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https://youtu.be/z8ug2az-_ww

ABB account registration - mobile app
Register new account in ABB system via the mobile app or web portal

Smart Sensor Platform
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ABB Ability™ Smart Sensor

Smart Sensor 7.10 (20201029.1017)

Sign Up
Forgot Password?

Give Feedback
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Sign up

With one ABB account, you can access all
our online services.

First name*
Last name*
E-mail address*

Password*

1) Install “Smart Sensor Platform”

on mobile device (i0OS or android)

2) Click “Sign Up” on initial screen

3) Follow steps to create account

> Alternative: web portal (next

slide)



ABB account registration - web portal
Register new account in ABB system via mobile app or web portal

g C @& smartsensor.abb.com/Login

ABB Ability'™ Smart Sensor

Assets that let you know when it is time for service

Don't have an ABB account?

-e

Want to learn more about the SmartSensor?
Visit our FAQ

Signh up

With one ABB account, you can access all our online services.

First name* Last name*

E-mail address*

Password*

Repeat password*

https://smartsensor.abb.com/Login

Google Chrome is recommended

1)

2)

3)

Open link in web browser:

https://smartsensor.abb.com

*Google Chrome recommended

Click “Register now”

Follow steps to create

account


https://smartsensor.abb.com/Login
https://smartsensor.abb.com/

2. Organization management
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https://youtu.be/JnJcJoJmIwQ

ABB Ability™ Smart Sensor virtual organization management
Virtual environment for sensor data access configuration

/ Users are bundled into “User Sensors are bundled into “Asset Groups”
Groups” consisting of admins and
normal users
Userl
Sensor1 Virtual entiti
_ Asset Group 1 irtual entities
o User 2 Sensor 2
i)
©
N User 3 Sensor 3 Real entities
= Asset Group 2
o Sensor 4
®) User 4 —
User Group 3 g Asset Group 3 B
User 5 ) Sensor 6
\ Membership Access Membership




ABB Ability™ Smart Sensor virtual organization management - OEM
Example case for OEMs: you decide what your end customers see

/ OEM, ABB partners End-customer

Admin 1 | ’/‘ User 1

A

Admin 2 \ l L User 2

S Shared asset
'% —_ groups —
N User1l Moderator 3
S — —
o
o) User 2 User 4
— OEM asset —
- -
User 3 groups User 5
— —
asset groups -

Y 3
Asset groups People ADD



ABB Ability™ Smart Sensor app architecture - notes
Organization and user/asset groups: trade-offs
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1)

2)

3)

es:
Only one “layer” of user groups and asset groups available, i.e. subgroups are not possible.
You can have as many “organizations” as you want.
An “organization” can represent, for example:
*  Your whole company:
« Advantage: one-stop solution for all your end customers/plants and sensors (full benchmarking).
. Disadvantage: keeping track of all sensors gets harder as the number of user and asset groups increases.
. A specific end-customer:
* Advantage: balance between number of organizations and complexity of user and asset group structure.
. Disadvantage: decreased benchmarking capability, since only one organization can be viewed at a time.
. A specific plant/location:
Advantage: complex group/access structures are easier to manage if isolated in one organization.

. Disadvantage: too many organizations make benchmarking harder and may also be hard to keep track of.




Create or join organization on the mobile app
First use: create or join organization

-
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ABB Ability™ Smart Sensor

Smart Sensor 7.10 (20201029.1017)

Sign Up

Forgot Password?

Give Feedback

< Change Organization Done

Welcome to Smart Sensor,

In order to be able to continue please add the name of your organization
or enter one of your colleague’s e-mail address and we will assign you to
the proper organization.

I@ Create or join organization I

(O Use colleague's e-mail address

Enter new or select previous organization

Organization W
| Join an organization.You will always have the option to
$ leave the selected organization

Organization MyTestOrganization
not found!

Please make sure that you have typed in the
correct organization name by requesting this
information from your IT department or your
direct manager.

Alternatively, you can create a new organization.
Do you want to create an organization with
name MyTestOrganization?

CANCEL oK

1)

Log in to the app using ABB credentials

Click “Create or join organization”
. Admins of an organization must grant
access

If the organization does not exist, type

desired name and confirm to create a new

one
. This can also appear due to typos when
trying to join an existing organization.
. Organization names are case sensitive!
. If you create an organization, an asset
group called “Default Asset Group” is

automatically created



Switch organization on the app
Moving between organizations

e Fabian

ABB

Service

© Commission new asset
&  Activate sensor

@  Update sensor firmware
Q Plant locations

®  Refresh configuration
Support

£ Settings

© About

@ FaQ

8  Feedback

© Tutorial

User [

< Change Organization Done

Welcome to Smart Sensor,

In order to be able to continue please add the name of your organization
or enter one of your colleague's e-mail address and we will assign you to
the proper organization.

@ Create or join organization

(O Use colleague's e-mail address

Enter new or select previous organization

Organization v

Join an organization.You will always have the option to
leave the selected organization.

I{I Change organization I

Congratulations! You have joined
PENN_WASTE organization.

In order to gain access to assets from this
organization you will have to receive the access
rights from your manager. Please request your
direct manager for access to asset groups in
your organization.

1)

2)

3)

Click “Change organization” on main menu
(top left sandwich menu of main screen)
Enter one of the following:

*  The name of the organization

*  The e-mail address of a member
Click “OK” on pop up.

. Organization switches automatically on web

portal

Notes:

. Sensor data is not visible until the User is added
to a User Group with the correct access rights.
. The asset group Default Asset Group is created

automatically with the organization.

©ABB

May 19, 2021 | Slide 13



Switch organization on the portal
Moving between organizations

1) Click on the organization in the main menu

(top right)

2) Select organization by name from the drop-

down list and click “OK”
. Organization switches automatically
on the app

Change Organization

Change Organization

[ lselect an organization ~

By clicking on the OK button your organization will be changed
in the app and portal and you will be redirected to the login

page.

OABE , ADD
May 19, 2021 | Slide 14 MRPpD



Info about organization and app
Where to find the name of my current organization and other information

a e 1) Click "About“ on the main menu
@ Favin = My < About * Organization shown under user name
ABB
Service All asset t
© Commission new asset Version number 6.7.2 (20190405.0852) 2) App, phone, baCk'end (CIOUd) API and EULA
& Activate sensor ¢ v_" " i . N o
FRGE T ppciue information displayed.
@  Update sensor firmware o 3 OS version i0S12.2
Q Plant locations Backend URL https://api.smartsensor.abb.com/V6_7
®  Refresh configuration ’, —
& SMART SENSOR END USER LICENSE AGREEMENT
Support %
£ Settings
@ FAQ @]
B  Feedback
© Tutorial
User @]
€)  Change organization




User management - role types
Access management within one organization in the Smart Sensor portal

Moderator of the "Admin” User Group

Admin User Group Member

(equivalent to Organization Admin)

- Can create new Asset Groups

- Can add members to the Admin User Group - Can connect User Groups and Asset Groups

- Can create new User Groups for the organization
- Can create new Asset Groups for the organization

- Can connect User Groups and Asset Groups All users can

commission new
sensors

Normal User Group Moderator Normal User Group Member

- Can add users to that particular User Group - Canview asset data to which this User Group was
granted access (by a member of Admin User Group)

4 Hb HB
ramwmn



Portal Overview
Starting point for Condition Monitoring, Symptom Monitoring, Asset Details & Organization Management

A I‘ I' Smart Sensor

PENN_WASTE

Condition Menitoring

Overall Condition

M 100.00% OK

Symptom Menitoring Asset Details Organization Management fr1} PENN_WASTE 2, Molly

Condition Indexes Condition indexes are based on the reliability of the assets and the total stress affecting the assets ove... n

Category Item

Number Of Events Daily Weekly Monthly Yearly

-~ TotalEvents -e TotalAcknowlegedEvents

300

2020 Nov 2, 00:00
® TotalEvents: 92

2020 Nov2, 2020 Nov3, 2020 Nov4,  2020Nov5,  2020Nov6,  2020Nov7,  2020Nov8,  2020Nov9, 2020 Nov10, 2020Nov 11, 2020 Nov12, 2020 Nov13
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
Health Trend Daily Weekly Monthly Yearly
-8 Healthy Weak -o Critical

*Smart Sensor for mechanical products FAQ:

Landing Page of the Smart Sensor
portal. From Here you can:

1) Access Condition Monitoring
overview, Symptom Monitoring
Dashboard, go into Asset Details
(see chapter 5.) and
Organization Management
(following slides).

2) Change your Organization by
clicking , see personal account
details Bl and Access FAQ
(Motor sensor only*), EULA,
Privacy Policy and Logout via the|Ell
symbol



https://new.abb.com/mechanical-power-transmission/smart-sensor-for-mechanical-products/questions-and-answers

Organization management
Managing Asset or User Groups in your organization, and more

AI‘ I‘ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management st PENN_WASTE & Molly

Organization you're
currently logged in to

Asset groups User groups Plant management Settings Trusted organization Reports

PENN_WASTE v I Enfer name

The different tabs show available

organization management functionality.
Group name Asset count Actions

\ 4

In some browsers, menus are located
in the upper right drop-down button.

A_DECK_NORTH 15

A_DECK_SOUTH 15




Organization management
Creating new asset groups in your organization

‘\I‘“ Smart Sensor

Condition Menitoring Symptom Menitoring Asset Details Organization Management

PENN_WASTE

Group name

A_DECK_NORTH

A_DECK_SOUTH

B_DECK_NORTH

B_DECK_SOUTH

Default Asset Group

OCC_A_DECK

Other assets

@ Create asset group |

Asset groups User groups Plant management

\ 4

Under “Asset Groups” tab of the
“Organization Management” view,

Click on Create asset group button to add
a new asset group in your organization

7

\ 4

Trusted organization

Asset count

17

Enter name

Actions

®

W
w
W

Create asset group

Group name

Type a name for your
new asset group, then
click on Save




Organization management - Asset Groups
Manage assets in the «Asset Groups» page

AI‘ “ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details

Organization Management

sfa PENN_WASTE 2 Molly

Asset groups

User groups Plant management

N

PENN_WASTE v

Group name

A_DECK_NORTH H

A_DECK_SOUTH

Under “Asset Groups” tab of
the “Organization
Management” view,

Click on an Asset Group in the
given Organization to view the
data from sensors in that
Asset Group.

E.g. A_DECK_NORTH

|

Settings

Trusted organization Reports
Enter name
Asset count Actions

15 i
15 i




Organization management - Asset Groups
Download measurements and transfer assets from one asset group to another

AI‘ I‘ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management

After choosing an Asset Group in
our Organization:
< A_DECK_NORTH 2 o y g

1) Click arrow to download the

S flecess toassetgroup measurement data of all the
Asset name Serial No. Last Measurement Actions User Group assets n the Asset Group' Data
_ oo, will be sent by email.
DRS_ADECK_N1 11/13/20:::" 8:00:00 o PENN_WASTEAdmins y
DRS_ADECK_N10 H/13/2080, £:00:00 & 2) You can transfer assets to other
DRS_ADECK_N11 11/13/2020, 8:00:00 = Asset Groups via the double-
PM .
DRS ADECK N12 11/13/2020, 8:00:00 arrow lcon'
- - PM i
DRS_ADECK_N13 H/ia/Eem, Bi0000 = 1) By clicking on one of the assets,
DRS_ADECK_N14 11/13/2020, 8:00:00 = you are directed to the detailed
PM .
gpr—— e 11/13/2020, 9:00:00 - asset view where you have
PM access to the measurements
3 11/13/2020, 8:00:00 .
DRS_ADECK_N2 o @ and Asset/Sensor Information.

4 Hb HB
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Organization management
Creating User Groups in your organization

ABB smartsensor Condition Monitoring Symptom Monitoring Asset Details Organization Management 552 PENN_WASTE 2, Toh

Asset groups User groups Plant management Settings Trusted organization Reports

PENN_WASTE
Enter name

Group name Actions

PENN_WASTEAdmins

\ 4

Under “Asset Groups” tab of the I
“Organization Management” view, Create user group

User group name Type a name for your
Click on Create user group button to add a » new user group, then

new user group in your organization click on Save

s

\ 4

@ Create user group




Organization management - Asset Groups
Give access to each Asset Group by defining User Groups

ABB smartsensor

¢ A_DECK_NORTH £ §

Asset name
DRS_ADECK_N1
DRS_ADECK_N10
DRS_ADECK_N11
DRS_ADECK_N12
DRS_ADECK_N13
DRS_ADECK_N14

DRS_ADECK_N15

Condition Monitoring

Serial No.

Symptom Monitoring

Enter name

Last Measurement

11/13/2020, 8:00:00
PM
11/13/2020, 8:00:00
PM
11/13/2020, 8:00:00
PM
11/13/2020, 8:00:00
PM
11/13/2020, 8:00:00

Share with user group

User Group

Asset Details

Actions

T % %

Organization Management _.% PENN_WASTE £ Molly

Access to asset group Enter name

User Group Actions

Admins

@ Share with user group

Cancel

After choosing an Asset Group:

1)

2)

Click bottom right button “Add User
Group”

On the pop-up prompt, choose
which User Group you want to give
access. Data from all assets in this
Asset Group are visible to the
members of the User Groups that
you, as a moderator, can add to it.



Organization management - User Groups
Manage membership and access in the «User Groups» page

AI‘“ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management £ PENN_WASTE 2 Molly

Asset groups

PENN_WASTE @

Group name

PENN_WASTEAdmins .

User groups Plant management

1

Under “User Groups” tab of the
“Organization Management”
view,

Click on a User Group in the
given organization.
E.g. = PENN_WASTEAdmins

7

Settings Trusted organization Reports

Enter name

Actions




Organization management - User Groups
Manage membership and access in the «User Groups» page

Actions

AI' “ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management £ia PENN_WASTE
{ PENN_WASTEAdmins
Enter name Access to asset group Enter name

User name Role Actions Asset Group Organization
pedro.cara: Member A_DECK_NORTH PENN_WASTE
marco.lertc Member A_DECK_SOUTH PENN_WASTE
agnieszka.t Member B_DECK_NORTH PENN_WASTE
artur.rdzan Member B_DECK_SOUTH PENN_WASTE
ben.pham@ Member Default Asset Group PENN_WASTE
Brian.Frost Moderator OCC_A_DECK PENN_WASTE
burke.grub Member n

chase.taylo Member

In this view, you can see a list of
users in that User Group on the
left, and a list of Asset Groups on
the right.

Users on the left, belonging to
this particular User Group, can see
data from assets belonging to the
Asset Groups on the right.




Organization management - User Groups
Manage membership and access in the «User Groups» page

A I‘ I‘ Smart Sensor

Condition Meonitoring Symptom Monitoring Asset Details Organization Management

£k PENN_WASTE

{ PENN_WASTEAdmins

User name
ped
mat
agn
artu
ben

Briz

Enter name

Role Actions
Member W
Member =

i
Member =

"
Member

.
Member

5

Moderator

Access to asset group

Asset Group

A_DECK_NORTH

A_DECK_SOUTH

B_DECK_NORTH

B_DECK_SOUTH

Default Asset Group

OCC_A_DECK

Enter name

Organization
PENN_WASTE
PENN_WASTE
PENN_WASTE
PENN_WASTE
PENN_WASTE

PENN_WASTE

Actions

Press the “Grant access to

asset group” button to include

more Asset Groups in the

access list of a particular User

Group.

@ Grant access to asset group




Add users to User Group
Give other people visibility of your sensors

A“ “ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management

If you are a moderator of a User Group, you can add users to grant them
{ ABBLenzburgUsers & [ access tO sensor data.

1) If auseris not yet a member of your Organization, click “Invite new

User name Role Actions user®. The user should receive an e-mail with the invitation to join the
marc Member & Organization and User group.
yoan Member W
o e 5 2) For existing Organization members, click “Add existing user”. Choose
- _— s user and role from the drop-down lists.
domi Member 1]
Add existing user
marc Member W
aleks Member i} User name
ali.ke Member iy Role

Member

andr

andri Cancel

@ Invite new user

@ Add existing user [

2) You can delete users if you are a moderator by clicking the trash bin.

4 Hb HB
ramwmn



Add users to User Group
Give other people visibility of your sensors

ABB SmartSensor  ConditionMonitoring  Symptom Monitoring  AssetDetails  Organization Management 4) If the useris notin the organization, click “Invite new user"

{ ABB Users & 0

5) Input e-mail address. New member will receive e-mail instructions to
join the organization.

User name Role Actions
me Member i
Invite user

yoi Member

E-mail
dz Member

tw Member
do Member

Cancel

ma Member

ale Member

6) To change access from “Member” to “Moderator”, the user must be
currently active in the organization.
* Delete the user from the Group and add to the user again,
repeating step 2, setting moderator rights from the start.

Member

Member

5 =5 = = = = = =

Member




Give access to new members
E-mail invitation: Please join my group

0 e 1) If you already have an ABB account:
_ My Groups * Onelink to accept the invitation
T AL ASSETH Y
All sssets Couet * Only1organization access at a time
l * You can always switch organizations
Welcome to ABB Smart Sensor B If you do not have an ABB account:
Dear abb:
*ou have been invited by Fabian +to jein the user group ABB Lenzburg Users from the Smart ABEB DEMO gt [ ) F'irst: Set up a user ID 'in ABB
Sensor organization ABB Lenzburg. Please create first an ABB account so that you can accept this
— «  Second: accept the invitation*
. - s *Make sure you log in to the Smart Sensor portal after
y creating your account you agree to the following
End User Licerse Atesmens ramp R Y e - clicking on the ACCEPT INVITATION button to be
Privacy Policy
a:;iztiunublz:isuccessful\y created an ABB account you can accept the invitation by pressing Accept Pump Exp. Small WK231 . automa tica/[y added to the user group.

1) Refresh your app to log into the new

Kind Regards

@ =LB3_LLN5I_ACY . .
- organization and see the sensors for the

Messarwowrt thain 1d 14h old

ABB Smart Sensor Team

User Group you were invited to.

4\ HR HB
Email invite comes from email address: with subject: Welcome to ABB Ability SmartSensor #FRIPEP


mailto:global-noreply_smartsensor_temp@abb.com

Plant management - add new plant
Add a new plant to your organization

ABB smart sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management g3 PENN_WASTE 2 Molly

Add a new plant to the organization

Asset groups User groups Plant management Settings Trusted organization Reports

1) Go to Plant Management, under
Organization Management

A ° ¥ 2) Click “Create plant”

_ 3) Enter details in the pop-up
g ol B prompt and save.

PENN_WASTE

-l L. 4) To enter a plant and manage the

Fad e assets that are located at that
e plant, click one on the side the
e = list. E.g.: “Penn Waste”.

ugusta ran
Sha ly Dale 0y d
© Create plant w Alendal
Change the address of the plant by moving the pin on the map. Cancei “




Plant management - transfer asset to other plants
Transfer sensor from plant to plant to change location on the map

ABB smart sensor Condition Monitoring Symptom Monitoring Asset Details rganization Managemen 551 PENN_WASTE £ Molly|

. Transfer asset to another plant:

In the “Plant Management” page, the
Name Lastsye setin “Plant List” is visible
%8, DRS_BDECK_NTM 11/13/2020, 8:00:00 PM e
8, or. Ao 13 2372020, 89900 P & 1) Choose sensor from the plant to
8, ows_ Aok so 13/13/2020, 500,00 P @ transfer, clicking on the arrows
3, or._socck s 131372020, 80000 @ 2) Inthe pop up, choose plant from
S 132020, 3300 @ dropdown list and click “Save”.
8, om ADECK 10 st3/2020, 80000 & Your sensor will now be visible
1, oms socc sia & on the map at that new location.
1, prs_soECK 1o Transfer Asset ™ &

Transfer to ﬁ

Cancel




Plant location
Location of the plants on a world map

‘““' Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management

Overall Condition Condition Indexes
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im Allgau
Ravensburg

Lindenberg

Langenargen |m Allgsu

Llndau Immenstadt

Bregenz Sonthofen

Feldk)rch

Liechtenstein Bludenz Sankt/Anton
am Arlberg

N

© Mapbox © OpenStreetMap Improve this-map

To see the location of your
Organization’s plants on a world
map, navigate to Condition
Monitoring view and click on the
Map symbol &

1) The location is automatically
saved at the moment a sensor
is commissioned to a specific
plant

2) Address can also be input
manually, but will not influence
the location in the map



Organization management - Settings
Remote firmware updates through gateway

‘\““ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management

Asset groups User groups I Plant management
Sensor firmware maintenance G
Day of the week: Start: Duration:
Select day w 00:00 00:00

Plan sensor firmware maintenance taking into account that a number between 5 to 20 sensors can be updated per hour. Updates will be

)
1
e performed in that time I enly if there are updates available for the sensors in range of gateways

Please be aware that setting up maintenan
measuremen its, during the chosen

have effects only after the curr

Automatic event dismissal e

Automatic event dismissal period:

ill cause all gateways to prieritize the sensor firmware updates over load

ng the maintenance intervals while a maintenance operation is ongeing will

Disabled ~

D This period will configure after how much time an event raised by a configured alarm / alert will be dismissed automatically by the system

This is a cleaning mechanism put in place so that users do not see old information that is no longer relevant.

Settings

1

£f3 PENN_WASTE £ Molly

Trusted organization

1)

Under the tab Settings in the
Organization Management view

The Sensor firmware
maintenance mode enables
remote sensor firmware
updates. During the configured
update time, measurements are
not updated, but remain saved
on sensor memory.

Note: 5 to 20 sensors can be

updated per hour.

1)

The Automatic event dismissal
allows to specify a time period
for automatic dismissal of
events that were not handled in
the defined time period.



Organization management - Trusted Organization

Share Asset Groups with Trusted Organization

‘\I" Smart Sensor Condition Monitoring Symptom Monitoring

Asset groups User groups

Trusted Organizations

Enter name

ABB Servicio Oficial de Motores & Generadores ...

ABB Dodge Global Support

Canvass Analytics Canada

ABB India Smart Sensor Support

!/ India_Test

Asset Details Organization Management

Plant management

552 PENN_WASTE

Settings

Trusted organization

Organization details

Available asset groups

Asset group sharing

Add all

A_DECK_SOUTH

B_DECK_NORTH

B_DECK_SOUTH Default Asset Group
@ @
DRS Gearboxes OCC_A_DECK

Added asset groups

Reports

A_DECK_NORTH

Advantages:

Easy access to multiple
Organizations from one portal
Powertrain capabilities from
similar assets of different plants
Ability to certify third-party
support without adding as

members of Organization



Trusted Organization
Introduction

Terminology

* Admin: Person that creates Organization. The Admin role is called Moderator in the User Group context

« Sharing Organization: Organization deciding which Trusted Organization to trust and share data with

« Trusted Organization: a support group certified by ABB and chosen by the end user to have access to hand-picked Asset Groups
* Trusted User: Member of “Trusted User” user group of Trusted Organization

Notes

* User must be a Moderator from the “Admins” User Group in the Trustee Organization to view the Trusted Organization option and to
“trust” their Asset Groups to the Trusted Organization.

* The user only has to be a User Group member in the “Trusted User” User Group within the Trusted Organization to view the Sharing
Organization’s data (if the Sharing Organization picked that Trusted Organization to “trust”).

* Trusted User does not need to be a member in the Sharing Organization to see data from that organization, as long as the Sharing
Organization Moderator has granted that access to the Trusted Organization.



Trusted Organization
Background info

ABB smartsensor Condition Monitoring Symptom Monitoring

Asset Details Organization Management

\ 4

Sharing Organization Demo Corp

Asset groups User groups

Trusted Organizations

Enter name

ABB Servicio Oficial de Motores & Generadores ...

ABB Dodge Global Support

Canvass Analytics Canada

ABB India Smart Sensor Support

. . India_Test

== Demo Corp

Plant managemen Settings

\ 4

Trusted organization Reports

Organization details Asset group sharing

Available asset groups

A_DECK_SOUTH B_DECK_NORTH

S» S5
B_DECK_SOUTH Default Asset Group

E E
DRS Gearboxes OCC_A_DECK

E E

Add all Added asset groups

A_DECK_NORTH

At the Organization details tab, the Sharing
organization can view the logo and promotional
information of the trusted organization (if available).
*If you have a trusted organization and would like to
show a logo and some commercial info, please contact
your local Smart Sensor support.

List of Asset Groupsin
DemoCorp thatare
currently shared with

List of Trusted Organizations.
The Sharing Organization

Demo Corp can specify which
asset groups are visible for which

Trusted Organization. In this

ABB Dodge Global
Support

Adding an Organizationto “Trusted
Organizations” automatically creates a “Trusted
User Group”. Users must be added to this user
group in order to view assets of organizations
with trustrelations.

The Trusted Organization feature allows trusted
service providers or ABB personnel to view all
organizations/customers they have been
selected for within the same portal.

Example ABB Dodge Global Support is
a Trusted Organization.

List of Asset Groups in Demo Corp that are currently not shared
with ABB Dodge Global Support. A click on the + symbols makes
the asset groups visible to ABB Dodge Global Support




Trusted Organization
How to Create

1. Create Organization (will appear as normal organization)

2. Follow specific procedure to certify created organization as ‘Trusted’ - please refer to your local Smart Sensor contact or support
3. Once the organization has been trusted, a ‘Trusted User’ user group is automatically created.

4. The Admin of the trusted organization must manually add each user individually to the ‘Trusted User’ user group.

5. Request the trustee organization Admin to trust the created ‘Trusted Organization’. See examples on following slides



Trusted Organization

How to “trust” a Trusted Organization

An“ SMmart Sensor Condition Monitoring Symptom Monitoring Asset Details

Organization Management

ri'; PENN_WASTE

£ mMolly Pabst =

Asset groups User groups

0 Enter name

Trusted organizations

ABE Dodge Global Support

ABB India Smart Sensor Support

Canvass Analytics Canada

Organization Admin of the Sharing

Plant management

Organization details Asset group sharing

Available asset groups

Settings Trusted organization Reports

Added asset groups
Add Al

A_DECK_NORTH

A_DECK_SOUTH B_DECK_SOUTH

B_DECK_NORTH

OCC_A_DECK

Default Asset Group

Organization will select the desired
“Trusted Organization” to which
they want to grant access. Here ABB
Dodge Global Support.

\ 4

Remaove all G

Please note that not all available trusted
organizations will be visible in this list. You
may have to know the namein advanceand
typeitinto the name field to chooseit. This
applies for ‘non-public’ trusted
organizations

Organization Admin of Sharing Organization will
select the Asset Groups that shall be shared with
the ‘Trusted Organization’. Click on + to add.




Trusted Organization
How to share asset data with a Trusted Organization

Organization Management rz‘ PENN_WASTE

An“ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details

Asset groups User groups Plant management Settings Trusted organization Reports
Organization details Asset group sharing
Available asset groups Added asset groups
Add Al Remove all
Enter name
A_DECK_SOUTH B_DECK_SOUTH

A_DECK_NORTH

Trusted organizations - -
&) @ e

ABE Dodge Global Support
B_DECK_NORTH Default Asset Group

ABB India SMart sensor suppert

Once Asset Groups have

been added they will appear here,
and the ‘Trusted Organization’
will have access to them.

Canvass Analytics Canada

OCC_A_DECK

v




Trusted Organization
How to stop sharing asset data with a Trusted Organization

ABB smart sensor Condition Monitoring Symptom Monitaring Asset Details Organization Management 53 PENN_WASTE 2 Molly

Asset groups User groups Plant management Settings Trusted organization Reports
Available asset groups Added asset groups
Enter name Add Al Remove all
A_DECK_NORTH A_DECK_SOUTH E_DECK_SOUTH
Trusted organizations . .
|@I< If, for some reason, an asset
ABB Dodge Global Support group sha" not be shared
B_DECK_NORTH Default Asset Group .
AB8 India Smart Sensor Support anymore, it can be removed from
Canvass Analytics Canada ‘/_'_.-: :’_'_.-: the ‘Added asset grou ps’, by
clicking on the minus sign. This

OCC_A_DECK

will revoke the trusted

® organization’s access to rights
and data is no longer shared (for
this asset group).




Trusted Organization

How to view Condition Monitoring from sharing organizations while on the portal of the Trusted Organization

Condition Monitoring Symptom Monitoring Asset Details

PENN_WASTE

C—

Overall Condition

Condition Indexes

Category

Number of events

L -
2021 May 1
00:00 00:00

Health trend

96.92% OK

3.08% UNKNOWN

\ 4 s0 \

‘Organization Management

Item

2021 May 2

si: ABBDodge G

lobal Support

Condition indexes are based on the refiability of the assets and the total stress affecting the assets overffim

- n

weekly

Maonthly Yearly

Daily
- Total events -~ Total acknowledged events
- . - - . . - . - - .
2021 May 3. 2021 May4. 2021 May5. 2021 May 2021 May 7. 2021 Ma 2021 May 9. 2021 May 10. 2021 May 11. 2021 May 12. 2021 May 13. 2021 May 14. 202
00:00 00:00 00:00 00:00 00:00 00:00 00:00 0000 00:00 00:00 00-:00 00:00
Daily Wi
~*- Healthy Weak ~® Critical

All the Sharing Organizations (here PENN_WASTE)
that have selected the Trusted Organization ABB
Dodge Global Support will appear here in this drop-
down menu.

This is the view from the Trusted
Organization ABB Dodge Global
Support accessing Condition
Monitoring from it’s Sharing

M

21 May 4. 2021 May 5,
00:00

00:00

2021 May &,
00:00

2021 May 7.
00:00

2021 May B.

2021 May 9, 2021 May 10, 2021 May 11
00:00 00:00 0

©0:00 oo:00

2021 May 12
00:00

2021 May 12, 2021 May 14,
0: 00:00 00:00

2021 May
0. oo:00

\/\/\’/—\\/Organizaﬁon PENN_WASTE

//—/W

15, 2021 May 16,
00:00

2021 May 17.

2021 May 18
00:00 ©0:00



Trusted Organization
How to view Symptom Monitoring from sharing organizations while on the portal of the Trusted Organization

‘\I' I‘ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management sis ABB Dodge Global Support £ Toha

Symptom Monitoring

Alert and alarms are triggered by measurements, they can be symptoms of underlying problems for your assets

PENN_WASTE D_ state @ Alarm Alert OK Unknown Search asset groups

B_DECK_NORTH B_DECK_SOUTH Asset groups ¥
Oldest measurement: 16 minute(s) w Oldest measurement: 16 minute(s) h 4
A_DECK_NORTH A_DECK_SOUTH DRS Gearboxes
Oldest measurement: 13 day(s) 6 hour(s) w Oldest measurement: 1 hour(s) 16 minute(s) w Oldest measurement: 16 minute(s) w
Default Asset Group OCC_A_DECK
This is the view from the Trusted
Oldest measurement: 16 minute(s) w Oldest measurement: 10 day(s) 5 hour(s) w or anization ABB Dodge Global
\ 4 3
- — Support. accessm.g’Sym pt.om D Ao
All the Sharing Organizations (here PENN_WASTE) Monitoring from it’s Sharin Alert
that have selected the Trusted Organization ABB Organization PENN_WASTE o
Dodge Global Support will appear here in this drop- Unknown
down menu.




Trusted Organization

How to view assets from sharing organizations while on the portal of the Trusted Organization

A'l Smart Sensor condition Monitoring Symptom Monitoring Asset Details organization Management

m | 5_DECK_NORTH | DRS_BDECK_N2
DRS_BDECK_N2
Penn Waste
Event log Operational parameters Asset properties

Last measurement: 48 minute(s)

\ 4

All Asset Groups that the sharing
organization chosen to be accessible [
for the Trusted Organization
will appear here
Sensor properties Vibration FFT Notification configuration

Data loaded: 10/21/2020 - 11/20/2020

§%: ABB Dodge Global Support

Redirect to powertrain

t & e

Velocity RMS

22 Oct 24 Oct 26 Oct 28 Oct 30. Oct 1. Nov

No Noy 7. Nov 9. Nov 11. Nov 13. Now 15. Nov 17. Nov 19. Nov Support AcceSSing Assets from it,s
Sharing Organization PENN_WASTE
All the Sharing Organizations (here PENN_WASTE) Operational parameters 1
that have selected the Trusted Organization ABB e
Dodge Global Support and added their asset groups o .
will appear here. oD e 1 @ °

Reports

Velocity RMS (mm/s RMS)
Alert
- Alarm

This is the view from the Trusted
Organization ABB Dodge Global




3. Sensor activation and commissioning

Back to table of contents

https://youtu.be/rcOWbXf55ec?list=PLFwq1]TSL1fh7Xv292YIle83EZiOSLVFH



https://youtu.be/rcOWbXf55ec?list=PLFwq1JTSL1fh7Xv2q2YIIe83EZi0SLVFH

Sensor Activation & Commissioning
How to identify the sensor’s serial number

Note the sensor serial number located on the
side of the sensor.

,‘--\IH% You’ll need the serial number to identify this

sensor during the activation process.

S_mart Sensor
for mounted bearings . .
J This serial number can also be found by

] %g scanning the QR code on the lower left side of
=

: .\
: For moreinformation : :
L B e the box the sensor arrives in.




Sensor Activation & Commissioning
Log in to ABB Ability Account

7 100% (-

ER

ABB Ability™ Smart Sensor

Smart Sensor 7.10 (20201029.1017)

Sign Up

Forgot Password?

Give Feedback

— My Groups ~

T ALL ASSETS

All asset types ¥

‘ - DRS Ambient
" Penn Waste

A
€ Measurement data 48m old

DRS_ADECK_N1
?}2‘ Penn Waste

A 1B

@ Measurement data 48m old

DRS_ADECK_N10

Penn Waste
@ Measurement data 48m old

DRS_ADECK_N11

Penn Waste

B

)
€9 Measurement data 48m old

» DRS_ADECK_N12

- My Groups .-
~ ALLASSETS

A_DECK_SOUTH

B_DECK_NORTH
B_DECK_SOUTH
Default Asset (:Wuu'
.
‘ Measurernent Ssta 15 20m cid

DRS_ADECK_N11
Penn Waste

B

0 Measirermant dats 28w old

DRS_ADECK N12

Fonn Waste

o

1)

2)

3)

4)

Launch the Smart Sensor app on your
smartphone.
Login to the app by entering your credentials
(email and password when required).
Default starting screen: “All Assets*”
. This initial screen shows you all assets
in the organization
Access “My Groups” view:
. All authorized asset groups are shown
in drop-down
. Initially, the only groups are “My
Assets” and “Default Asset group”
*”My assets” group is private, every user
has one and no assets should be here,
please transferall assets to anotherasset
group as this group will no longer be

available in a future app release.

4 Hb HB
ramwmn



Sensor Activation
Check the organization name and activate sensor

e Molly

PENN_WASTE

1) Carefully check the organization name.

The sensor will be commissioned to this organization. Sensors can be
easily transferred between asset groups but will need to be deleted to
transfer between organizations.

2) Activate the sensor by pressing the silicon button.

3) A3 xblinking LED light indicates the sensor is active.

Remember, silicon button must be pressed only (!) when sensor is
ready to be commissioned. After successful commissioning sensor is
always active and collects measurement on the top of the hour.

Remember, user has 10min for sensor commissioning. If you do not
finalize commissioning during this time sensor will “go to sleep” and
you will need to press silicon button again.



Sensor Commissioning

Commission New Asset

e Molly

PENN_WASTE

Service

© Commission new asset

& Activate sensor
@  Update sensor firmware
Q Plantlocations

®  Refresh configuration

Support

&  Settings
@ About

@ FAQ

@  Feedback
© Tutorial
User

<) Change organization

© Logout

iMy

ALL A

All asset ty,

— My Groups ~

T ALLASSETS
) 63 assets
All assettypes ¥

DRS Ambient

¥ Penn Waste

Measurement data 48m old

DRS_ADECK_N1
w Penn Waste
A 1B,
° Measurement data 48m old
DRS_ADECK_N10

Penn Waste

-}

Measurement data 48m old

DRS_ADECK_N11

§ Penn Waste

2 DRS_ADECK_N12
Penn Waste

1) Now tap “Commission new asset” to see a list
of all active sensors within range.

You may also add a new asset directly from the main
— page by tapping the red plus sign at the bottom of
the screen.

Attention: sensor must be

in Bluetooth range /)




Sensor Commissioning
Viewing your sensor on the app and selecting an asset type

< Select Sensor 1) Select the sensor that corresponds to the serial number
on the sensor that was noted earlier.
Select Asset Type
@@ 10023614 o

| Please select asset type that you want to |

attach your sensor to. 2) Select the asset type that you want to attach your sensor
B 10012669 to either bearing or gearing.
O e
XS 10025765 1 | .
J _ _ 3) Once you have made a selection, tap on OK.
g Bearing Gearing

CANCEL 0K e

Attention: sensor must be
in Bluetooth range /)

4

Scanning for nearby devices
Select your device from the list to proceec




Sensor Commissioning

Enter asset information

< Add asset

ADD ASSET IMAGE

Done

1) Typein the name of the asset, for example the
equipment type and/or location of the bearing or
gearbox being monitored by the sensor.

2) If you have not created a plant for your organization
yet, you’ll need to create a plant...that is, the
fabrication facility

— Tocreate a new plant, tap the plus sign &)

# Plant

e — Should the app ask for permission to access your
location, tap “Allow” to continue to the next step.

| & A
& ADL ® — Fill out the required plant information and tap
i DGV “Done”.

3) You may choose to add the sensor to an already
existing plant in your organization, if a plant has been

previously created. To select an existing plant, tap on
Attention: sensor must be the Plant field to display the list of available plants.
in Bluetooth range /) Select the plant.




Sensor Commissioning

Enter asset information

< Add asset

Done

Ksset b

Plant

Asset Group e

A_DECK_NORTH
A_DECK_SOUTH

B_DECK_NORTH

B_DECK_SOUTH

Default Asset Group
OCC_A_DECK

4) Click on the Asset Group drop down menu.
5) Select one of the available asset groups.

6) Type description (this is an optional field, not mandatory).
You may choose to type the Dodge nomenclature string,
for example P2B517-ISAF-215R or you may choose to add a
further description of your equipment being monitored
with the ABB smart sensor for mounted bearings.

Notes:

. Asset Group list will be empty if you are not a user in the
organization you are currently joined to. Please contact the

organization admin to get added as a user.

. You won’t be able to pass this screen until you become a user

of the organization. Attention: sensor must be

in Bluetooth range /)




Sensor Commissioning

Add asset photo

< Add asset Done < Gallery

7

ADD ASSET IMAGE

> Primary crusher, Tail pulley, fixed

= DGV ®
Default Asset Group Y

2 P2B517-ISAF-215R

Done

< Gallery

Done

10

+) Setassetphoto [ Delete photo

< Add asset

> Primary crusher, Tail pulley, fixed
= DGV
Default Asset Group

) P2B517-ISAF-215R

Done

7) Tap “Add asset image”.

8) You may select a photo from
your photo library, or take a
new picture.

9) Select the photo you want to
use.

10)Tap “Set asset photo”.

11) Tap “Done”, and tap “Done”
once more to save the asset
information.

Attention: sensor must be
in Bluetooth range /)

4 Hb HB
ramwmn



Sensor Commissioning
Nameplate configuration

¢ Nameplate

ADD NA 12 MAGE

Part Number

Bearing part number should be made of 6 digits if it
is sourced from ABB, if it is sourced from a different
partner then any text less than 33 characters will do.

e

List || < Gallery

Next

Done

:~: Set nameplate photo

[J Delete photo

< Gallery

12) The next step is to capture an
image of the nameplate data.

13) You may select a photo from
your photo library, or take a
new picture.

14) Select the photo you want to
use.

15) Tap “Set nameplate photo”.
16) Tap “Done”.

Attention: sensor must be
in Bluetooth range /)




Sensor Commissioning
Nameplate configuration: Mandatory nameplate details

< Nameplate List

< Nameplate

Part Number 070077
Bearing part number should be made of 6 digits if it

is sourced from ABB, if it is sourced from a different

partner then any text less than 33 characters will do.

Nominal Speed

rpm

1500

| Next
° |

Bearing Nominal Speed

Previous

17) Enter the six-digit part number of the Dodge mounted bearing, the
appropriate nomenclature of the Dodge gearbox or if sensor is
mounted in a competitors’ mounted bearing or gearbox, enter NA.
Tap “Next”.

Note: On this field you may enter up 32 characters.

18) Enter the nominal operating shaft speed, and then tap “Done” to
save the nameplate data.

Note: On this field you may enter up 5 digits.
If you are installing the sensor on a gearbox, we recommend
to enter the speed of the input shaft in the Nominal Speed
field.

Attention: sensor must be
in Bluetooth range /)




Sensor Commissioning
Last steps

19) Tap “Done”.

< Nameplate Summary Done
20) Tap “Done”.
Part Number 070077
N Your ABB Ability smart sensor is now successfully
ominal speed 1 rpm

commissioned and ready to monitor the condition of
your asset.

Congratulations!

You have just finished the commissioning of
your asset!

If a subscription code was included with your
Smart Sensor, please activate it as soon as
possible to take advantage of the extra options
provided in the subscription package.

Attention: sensor must be
in Bluetooth range /)

©ABB
May 19, 2021 | Page55



Configuration and commissioning

Summary

Create account

Create your organization

Activate your sensor

Configure and deploy!

— Become part of the Smart
Sensor user base and enable
predictive maintenance for
your assets.

You now have access to the
Smart Sensor Platform app and
to the Digital Powertrain and
Smart Sensor portals.

— Create organization via app.

— Create User and Asset
Groups via the Portal.

— Connect User/Asset Groups.

— Invite users to an
Organization.

— Add users to User Groups.

You are ready to activate
and commission your
sensors.

— Activate the Sensor by
pressing on the sensor’s
silicon button.

Recommendations:

1. Do not commission sensor
before previous steps.

2. Gather nameplate
information beforehand to
commission your sensors
from the comfort of your
office.

You can now add sensors to
Asset Groups.

— Find sensor with mobile app.

— Add sensor to the desired
Asset Group.

— Enter nameplate data for the
monitored asset.

— Mount sensor on the asset.

Load measurements with the
app or wait for the gateway,
and view trend data online!


https://powertrain.abb.com/Login
https://smartsensor.abb.com/Login

4. Smart Sensor app general functionalities

Back to table of contents

Download app to tablet or cellphone with i0S or Android



Main Menu - Services and Support functions ARBB
Smart Sensor Platform mobile app: main menu '

— My

T OALLA

63 asse

All asset ty,

Service

Commission new asset
Activate sensor
Update sensor firmware

Plant locations

® © @ & ©

Refresh configuration

Support

o

Settings

About

Feedback

9
© FAQ
=]
© Tutorial

User

4] Change organization

© Logout

*FAQ for the Smart Sensor for mechanical products

10:59 o 4G mm)

< Report anissue Send

We want to fix your problem! Please describe it in
detail above and consider attaching the application
report so that we can better help you.

Attach application report

Application logs contain
important information for
our Support Team to be
able to debug issues
quickly and thoroughly.

=

From the main menu, you can:

1) Services that allow you to:

« Commission new assets

 Update Sensor Firmware (after activation, before
commissioning)

» See plant locations on a map

« Refresh configuration (sync app with the back-end)

2) Support functions:

« Settings: Define measurement units, language etc.

* About: App information

* FAQ: Redirects to online FAQ for Smart Sensors for motors and
pumps*

 Feedback: Report an issue directly to the Support Team. In order
to get the best possible support, attach the application reports.

* Tutorial: Walks user through sensor activation and
commissioning process of the smart sensor for motors and
pumps only


https://new.abb.com/mechanical-power-transmission/smart-sensor-for-mechanical-products/questions-and-answers

Landing page of the app

Organization, Asset Group and Asset views

e Molly

PENN_WASTE

Commission new asset

Activate sensor

L+

Ed

® Update sensor firmware
9 Plant locations

®

Refresh configuration

Support

£  Settings
© About

@ FAQ

&  Feedback

© Tutorial

User

4)  Change organization

© Logout

EMy Groups v
—JALL ASSETS

Q 63 assets
All asset types ¥

DRS Ambient

2 Penn Waste

! Q Measurement data 48m old

DRS_ADECK_N1
g Penn Waste
° Measurement data 48m old

DRS_ADECK_N10
54 ~ Penn Waste
B,
° Measurement data 48m old
DRS_ADECK_N11

i Penn Waste

° Measurement data 48m old

% DRS_ADECK_N12

.}\" Penn Waste

< Dashboard

DRS_ADECK_N1
g Penn Waste
° Measurement data 50m old

Health Parameters

Acceleration RMS (O 0.0020 g RMS

Velocity RMS (O 0.0000 mm/s RMS

Bearing Skin Temperature O 68 °F

If

1)

2)

3)

4)

Landing page. Clicking on the top left
icon leads you to the main menu (=).
The active organization is visible below
your name. You can commission, activate
sensors, (for motor and pump sensors
only), update Sensors, request support
and change your organization .

Clicking on an asset shows the detailed
view for that particular asset.

Swiping left or right on the information
card shows you additional information

such as events and health status.



Landing page of the asset

Organization, Asset Group and Asset views

< Dashboard

DRS_ADECK_N1
! Penn Waste
A B
° Measurement data 50m old

Health Parameters

Acceleration RMS (O 0.0020 g RMS

Velocity RMS (O 0.0000 mm/s RMS

Asset Status Information Bearing Skin Temperature O 68 °F

Smart Sensor

{13 Load measurement
&» Collectraw data

{} Updatefirmware
Asset Information
Sensor Management
Calibration

Asset Management

1) Click on the information icon @ on the
top left for an explanation of the
pictograms.

2) Click the menu button to access further
functionalities.

3) Several functionalities available:

a) Load measurements

b) Collect raw data

c) Update firmware (only visible if
firmware is not newest)

d) Further functions on next slides.

©ABB
May 19, 2021 | Slide 60



Functionality menu of the asset
Asset views and Asset management

Smart Sensor

@ Load measurement

@ Collect raw data

Asset Information

[B] Add/Edit photo

(D Editasset information

L} Edit nameplate information
Sensor Management

Calibration

Asset Management

Smart Sensor

@ Load measurement
O Collect raw data

Asset Information

Sensor Management

@- Set measurement interval
©) Change passkey

I3 Replace sensor
Calibration

Asset Management

Smart Sensor

@ Load measurement
@ Collect raw data
Asset Information

Sensor Management

Calibration

(,§) Set accelerometer range
&  Start/Stop detection

Asset Management

Smart Sensor

€13 Load measurement
@ Collect raw data
Asset Information

Sensor Management

Calibration

Asset Management

5% Add to favorites
ks> Take responsibility
2 Transfer asset
1

Delete asset

©ABB
May 19, 2021

| slide 61



Update firmware

How to keep your sensor up-to-date

< Dashboard @ =

Primary crusher, Tail pulley, fixed
' l :
& Measurgdma 11d 7h old
Health Parameters

Acceleration RMS () 0.0029 g RMS
Bearing Skin Temperature () 70 *F

T Das Smart Sensor

{T} Load measurement
::} Update firmware
Asset Information
(3] Add/Edit photo
@ Edit asset information
% Edit nameplate information
Bearir

Sensor Management

Asset Management

Toha Poveda
ABC1

Service

Commission new asset

Activate sensor

Plant locations

Refresh configuration
Support
£+  Seltings -

@ About

FAQ

Feedback

Tuterial £

Change organization

@ Logout

L]
Z
@  Update sensor firmware I
Q
@®

o 1 o

1)

2)

3)

If your commissioned sensor needs a firmware
update, you will see the “microchip” pictogram under
the asset name.
Open the asset menu at the top right corner and click
“Update firmware”.

* Follow the instructions on the screen

* Average update time approx. 3 minutes.

To update the firmware before commissioning,

activate the sensor (refer to ) then use the

Attention: sensor must be
in Bluetooth range J\M)

main menu functionality.

4 Hb HB
ramwmn



Measurement interval
Adjust the measurement interval

< Dashboard

NE

DRS_ADECK_N1

«! Penn Waste

Health Parameters

Acceleration RMS (O 0.0020 g RMS
Velocity RMS (O 0.0000 mm/s RMS

Bearing Skin Temperature O 68 °F

€ Das Smart Sensor

@ Load measurement

) &»  Collectraw data
Asset Information

ISensor

—’I@ Set measurement interval

{®) Change passkey
‘Bearlt J7% Replace sensor
Calibration

Asset Management

Measurement Interval

Please enter the time between two
successive measurements

01 h 00 m

Configuring a measurement interval smaller
than 1 hour will decrease sensor battery lifetime

significantly.

CANCEL

Sampling interval: 1 h by default.

Max. Interval: 12 h

Min. Interval: 15 min

Memory: 6400 measurements

Estimated battery life: 2 years

Shortening the interval decreases the battery
life and the length of internal history

proportionately.

Attention: sensor must be
in Bluetooth range ,\,4‘))

©ABB

May 19, 2021 | slide 63

All the shown screenshots are from the iOS app.



Load measurement

Smart Sensor Platform mobile app

< Das smartSensor

| (1) Load measurement

@ collect raw data
Asset Information

Sensor Management
Calibration

Asset Management

Bearir

< Dashboard

DRS_ADECK_N1

Operational Parameters

lex 11567
Kurt 3.3750
-1.2500

Flags 0

Load measurements from the asset detail view:

1) Tap “load measurement” from the asset menu to load from sensor’s
memory.

2) From the “operational parameters” asset card, click on gauge button to
trigger a new measurement on-demand.

Measurements are loaded to the cloud (app and portal)

The measurement is triggered immediately, outside of the fixed schedule.

Attention: sensor must be in
Bluetooth range J\F))




Load measurement offline (weak or no mobile internet)

o — e e With weak or no internet connection:

Move towards better mobile connectivity * Login to Smart Sensor app and to your organization.
* While the phone is connected to internet either via Wi-Fi or LTE.

* Leave app open and transit to sensor area, and
— turn Wi-Fi and cellular data OFF

1) Load data(from sensor to mobile device via Bluetooth), and leave app open.

2l 2) Go back to My Groups screen, transit to connectivity area, and

Synchronizing changes

— turn Wi-Fi and cellular data ON

+/ Add measurements Conveyor 1

Syncing

+/ Get asset groups . . .
o Cotassettyes 3) App automatically starts syncing (uploading all measurements, and sensor
v e changes to the cloud).
el assets
+ Getevents

o Getfirmwarefles You should see “Add measurements<Asset Name> ”in the sync prompt.

nents were added st

Synchronizing changes

1 Add measurements Conveyor 1

Attention: sensor must be
in Bluetooth range ,V,))

OABE _ ADD
May 19, 2021 | Slide 65 MRPpD



Add maintenance event

Add maintenance event in the app

< Dashboard

DRS_ADECK_N1
E Penn Waste
° Measurement data 1h 23m old
Event Logs
Velocity RMS
(] Velocity RMS
@ velocity RMS

@ veiocity RMS

@ \velocity RMS

2d 11h ago. v

Critical vibration levels detected, check your equ

2d 20h ago. v

M 2

-

High vibration levels detected, check your equip

18d 3h ago. v

High vibration levels detected, check your equip

d ago. v

High vibration levels detected, check your equip

2M 2d ago. v

High vibration levels detected, check your equip

Maintenance event

Maintenance event description

CANCEL

To add new maintenance event, click on an

asset in the app.

1) Inthe event log of the asset, click + to

add new maintenance event
2) Write a description

3) Click save

*This feature is currently only possible from the app.

©ABB
May 19, 2021 | Slide 66



<=

Replace Sensor
Replacing a sensor for the same asset

1) Tap onthe asset’s menu

il Verizon LTE 8:19 AM 7 93% =) wtl Verizon LTE 8:20 AM < 93% =)
— : 2) Tap on Sensor Management
< Dashboard D = £ Di Smart Sensor 4 Replace Sensor Checklist ) p g
3) Tap on Replace Sensor
Primary crusher, Taj {T) Load measurement You can replace your sensor on ) )
ley, fixed Primary crusher, 4) At this point take your new sensor and press on the

with a new senso
the settings, asset]
the old sensor.

DGV Asset Information v

1)

Measurement data 18h 19m old

silicon button, then tap on PROCEED

Sensor Management A

5) Select new sensor from the list

Consider loading
before replaceme
any unsaved meag
lost.

(T Activate subscription 6) Commissioning happens automatically

Event Logs . .
From now on, historical data as well as nameplate

details and picture are carried over to continue with the
new sensor’s data.

@ Change passkey

‘o Bearing Skin Temperatire 3 Jo. V
n neratur: ‘ I3 Replace sensor

Please make sure
is active and its fi
or higher than cur

Ge Bearing Skin TemperaturéM 8d ago. v f /ssetManagement v firmware. *Make sure your new sensor has the same firmware as
| | Ha You will be asked to choose which Yyour old sensor. If not please update its firmware (refer
subscription to keep for the new
St sensor if both old and new sensors to 7 ste,o 3)'
Manufacty Note: New sensors have 2019.01.09.1 firmware version.

CANCEL PROCEED

Attention: sensor must be
in Bluetooth range J\,L,))




Accelerometer range
Change the accelerometer range

< Dashboard ©)

DRS_ADECK_N1
@ Penn Waste

° Measurement data 50m old

Health Parameters

Acceleration RMS (O 0.0020 g RMS
Velocity RMS (O 0.0000 mm/s RMS

Bearing Skin Temperature O 68 °F

< Das

Bearir

Smart Sensor

@ Load measurement
@ Collect raw data
Asset Information
Sensor Management

Calibration

42 Set accelerometer range

&9 Start/Stop detection

Asset Management

Set accelerometer range e‘

The accelerometer sensitivity can be configured
to automatically scale or to be fixed to a specific
range. With a smaller range, the resolution is
better but any spikes can fall out of range. With
a larger range, the spikes should be easier to be
contained within the range but at the cost of
resolution. Automatic range selection will try to
maintain the best resolution when there is low
vibration and scale up the range when vibration
increases.

_) Auto
® 2g
49
89
16 ¢

CANCEL OK

<=

AR

1)
2)

3)
4)

Tap on the asset menu.

Under "Calibration” in the asset
menu, click "Set accelerometer

range” button.
Read the info box.

Click on one of the

accelerometer ranges and click

OK.

Attention: sensor must be
in Bluetooth range J\M)




Enable Total Running Time operational parameter

Set the Running State Calibration

< Dashboard ©)

DRS_ADECK_N1

<! Penn Waste

L ~d @

° Measurement data 50m old

Health Parameters

Acceleration RMS (O 0.0020 g RMS
Velocity RMS (O 0.0000 mm/s RMS

Bearing Skin Temperature O 68 °F

;

< Das

Smart Sensor

@ Load measurement
© Collect raw data
Asset Information
Sensor Management
Calibration

42  Set accelerometer range

2 ]

Q_\\ Start/Stop detection

Asset Management

Calibrate running/stopped state e

In the following steps we will calibrate the
running state of the bearing.

This can be achieved automatically by the
system based on sensor historical
measurement data or by reading on premise
measurements while the machine is stopped
and while it is running. We will collect the data
from the accelerator sensor for each of the two
states and calculate the arithmetic mean which
will be defined as a threshold between the two
states. This is required in order to accurately
determine the running state of the bearing with
each measurement.

Press PROCEED if you want to automatically
calculate the threshold.

Press SKIP if you want to configure the
threshold manually.

PROCEED
SKIP

CANCEL

1)
2)

3)
4)

Tap on the asset menu.

Under "Calibration” in the asset menu,
click ”Star/Stop detection” button.

Read the info box.

Click on “PROCCEED” or “SKIP”
depending on your choice.



Enable Total Running Time operational parameter
Set the Running State Calibration

Confirm threshold value

Auto calibration process was skipped. Please insert
manually the calibration value or edit the existing
one and press OK to finish this process.

g RMS

CANCEL OK

Calibrate stopped state

For on premise calibration, you will be asked to
start and stop the machine in order to finalize
the configuration. Please ensure that the
machine is not running and the bearing is not
spinning after which press the READ button to
take a measurement.

Press AUTO if you want to automatically
calculate the threshold based on historical
measurements, if available. For valid results,
historical measurements for both running /

Attention: sensor must be
in Bluetooth range J\,«_,))

stopped states must be available.
READ I

AUTO

CANCEL

Calibrate stopped state

For on premise calibration, you will be asked to
start and stop the machine in order to finalize
the configuration. Please ensure that the
machine is not running and the bearing is not
spinning after which press the READ button to
take a measurement.

Press AUTO if you want to automatically
calculate the threshold based on historical
measurements, if available. For valid results,
historical measurements for both running /
stopped states must be available.

READ

AUTO

CANCEL

ARBB

There are three options to
calibrate running state of your
asset:

1) Manual
2) On premise
3) Auto



5. Smart Sensor web portal

Back to table of contents




Dashboard - overall condition index
Overall condition «donut»: calculated from separate Condition Indexes over a period of time

AI‘I‘ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management she PENN_WASTE & Toha Poveda

The overall condition represented
by the donut is calculated over a
period of time, out of several KPIs.

Overall condition Condition Indexes

When logging in to the Smart
Sensor portal, you will land to
this page by default.

Category Item

Number Of Events Daily Weekly Monthly Yearly

S N ——— The first line graph shows events
you have received for the fleet per
unit time (see next page for explanation

300

on events).
2019 Apr 1, 00:00 2019 Apr 3, 00:00 2019 Apr 5, 00:00 2019 Apr 7, 00:00 2019 Apr 9, 00:00 ZOWEOA;S 11, ZDWSDA;‘\)H. ZOWEOA;S 15, ZDWSDA;\)N’. ZOWEOL\;S 19, ZDWSGA;\)H. 2019 Apr.. The Seco nd g raph ShOWS the h'isto ry
W 17.91% POOR Health Trend Daily Weekly Monthly Yearly Of health Status Of eaCh asset in
11.94% TOLERABLE
i 55.22% 0K ety wenk > o your fleet (see next few pages for
14.03% UNKNOWN differentiation of health status and

25

The line graphs do not correspond to the

g — a8 — o o —eo —o+—

2019 Apr 1, 00:00 2019 Apr 3, 00:00 2019 Apr 5, 00:00 2018 Apr 7, 00:00 2019 Apr 9, 00:00 2019 Apr 11, 2019 Apr 13, 2019 Apr 15, 2019 Apr 17 2019 Apr 19, 2019 Apr 21, 2019 Apr..
00:00 00:00 00:00 00:00 00:00 00:00

donuts; this page will be redesigned.

AL Nk HB
* Unknown assets indicate no measurements loaded in the last 7 days. FADPY



Dashboard — Number of Events & Health Trend

The three types of events

Number Of Events Daily Weekly Maonthly Yearly
-8 TotalEvents -# TotalAcknowlegedEvents

200
150
100

50

I - » - » - » - -
2020 Jul 31 2020 Aug 1, 00:00 00:01 0 g 1g 4, 00 2020 Aug 5, 00:0 2020 Aug ¢ 1:00 0 Aug 020 Aug 9, 00:00 ug 10, €

I Health Trend I Daily Weekly Monthly Yearly
-8 Healthy Weak -# Critical

50
N W
20

0
2020 Aug 1, 00:00 2020 Aug 2, 00:00 2020 Aug 3, 00:00 2020 Aug 4, 00:00 2020 Aug 5, 00:00 2020 Aug 6, 00:00 2020 Aug 7, 00:00 2020 Aug 8, 00:00 2020 Aug 9, 00:00 2020 Aug 10, 00:..

Number of Events

The green line shows the development of the daily
total number of alarms and alerts combined.

The blue line shows the number of acknowledged
alarms and alerts

Health Trend

Shows daily total of green (healthy)
and red (critical) assets.

(weak)

Note: the health trend indicator shows the status
based on the last measurement.

The condition indexes (donuts) are based on the last
7 days.




Dashboard - Events
The three types of events

Types of events

Maintenance

|
: : h
Triggered aytomatlcally when Entered manually
trespassing thresholds. .
in the app.

Alarms and alerts can be
acknowledged and closed.




Dashboard - Condition Indexes
Indicators calculated over long periods of time from several KPIs

-> "Condition Indexes" are an aggregation of
several KPIs over several days.

A" Smart Sensor Condition Monitoring

Assets can be filtered by type of condition
Overall Canditian Canditien Indexes .
index, status or asset type.

Al Indexes State | [ ] Show Un-monitored | , All Asset Types The Cond-it-ion indexes are defined as below:
. * Environmental stress: Vibration and
=LB3_WK..._ACO2 & (5l =LB3_WK..._AS11 . . . %

temperatures while machine is stopped.
A A . . .
* Operational stress: Vibration and
— 1 o SN _ temperatures while machine is running.
=1B3 LU.._AC21 (5t =LB3 LU._AC31 8 (50 =LB3_LU.._ACIl 16 .
* Total stress: aggregates operational and
- - " environmental stress.
;L;3_LU_.._Aca1 & =.|:E3_wn..._.a.c02 L Lo ;L;3_\~'K._._as11 4! ° Reliability: Bearing Condition; other KPIs*
3.501% TOLERABLE
Che b4 5 o4 * Overall health: aggregates total stress and
W 85.50% 0K . e .
10.53% UNKNCWN oot - o _ rellablllty indexes
=LB3_WK.._ACOL (50 =LE3_WK..,_ACDZ L 56 ZLB3_WK.._AS11 & (50
NOTE: CONDITION INDEXES ARE NOT MEANT
= L = TO MATCH THE STATUS OF INDIVIDUAL KPIs!

Ak Ik B
* No yet available for the Smart Sensor for mechanical products FADPDD



Health Indicator vs. Condition Index

Differences between health indicators and condition indexes

Health Status Indicators under Asset Details are based on
the last measurement

PORTAL

PENN_WASTE B_DECK_NORTH DRS_BDECK_N10

DRS BDECK N10
Health parameters [

Event
Last measuremgfl Acceleration RMS 0.5293 g RMS W oo @ &
Velocity RMS 5.9800 mm/s RMS o oLor
@ Bearing Skin Temperature T0°F +°}) @ & @
Health parameters 1. Oper, paramef ters [,

mosall 0 we T e L@

Velocity RMS 59800 mm/s RMS o Kart 4@

. - @ s L&

Condition Indexes are calculated over time and aggregate
several KPIs

Overall Condition

Allindexes State

Condition Indexes

| show Un-moni

tored (I

5.63% TOLERABLE
W 74.65% OK
19.72% UNKNOWN

PORTAL

Motor Mator
=LB3_LU.._ACO1 4 =LB3_WK..._ACO2

] TR R R R R R R
Motor Mator
=LB3_LU.._AC21 IEE =LB3_LU.._AC31
Motor Motor
=LB3_WK..._ACO2 16 =LB3_WK..._AS11

Motor
=LB3_WK..._AS1L

Mo
=LB3_WK..._ACO1

EEEEEEENEENEEC

My Groups v
ALL ASSETS

App

=LB3_LU111_ACO1
ABB Lenzburg

ent data 10m old
=LB3_LUT12_ACO1
o ABB Lenzburg
o \ ac
Measurement t data 1M 19d old

easurement data 1M 12d old

=LB3_LU151_AC21
¥ 288 Lenzburg

asurement data 57m old

=LB3_LU151_AC31 e

ABB Lenzburg



Dashboard - Symptom Monitoring

Asset group cards assets displaying assets health status from the last loaded measurement

ABB soctsensor | Gondition Monitoring |[STSISSIMESISSRENN | Axcct Details | Organization Management sha PENN.WASTE 2 TohaPoveda = Asset group card color based on the
- » Most critical health parameter status
e e oyt o o e e of included assets.
PENN_WASTE state @ Alarm Alert oK Unknown g search asset groups .
. e For example: if asset group has 5
T“ T“ - assets with the following health
w || rcest mesmwements 25 mnunet v : status: 3in OK status, 1in alarm and 1
in alert, then the asset group card will
: have an alarm status (red color).
e v Unknown status* is not considered in
: the calculation of the status which
SRR I means: if an asset group has 2 assets,

1 asset in OK status, and 1 asset in

o
v unknown status, the asset group card

Information from the asset(s) with . will have the OK status (green color).

the oldest measurement within an

asset group is shown in the asset : . . . .

group card ::;‘az?fl;Zkii;'::;:‘?vi’e{f;;ging Only exception will be if all assets are in
in to the Smart Sensor portal, by unknown status, then the asset group
following instructions on page 81 state will also be unknown.

Ak 0k HR
*Commissioned assets with no measurements are in unknow status. new



Dashboard - Symptom Monitoring

Asset groups and assets «pie charts» indicating the asset health parameter status from last loaded measurement

You can switch between 2 pie
charts that represent:

‘\““ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management h PENN_WASTE 2. Toh

o ocmontorng 1) Most critical health
Alert and alarms are triggered by measurements, they can be symptoms of underlying problems far your assets parameter status Of a|| asset
R — Sats @ Mam @ Mwt @ OK @ Unkaown groups within the
organization based on the
e I, assets last loaded
A_DECK_NORTH A_DECK_SOUTH DRS Gearboxes m e as u re m e n t 2

Health parameter status of
o v e T e all assets within the
organization based on their
O e cominge) | Ot mesronan 0 a0 3w i Jast loaded measurement.*

LS EsEEEEEEEEEEEEEEEEEEES o



Dashboard - Symptom Monitoring

Asset groups cards expanded view (latest measurement indication)

‘\“ “ Smart Sensor Condition Monitoring

Symptom Monitoring

Alert and alarms are triggered by measurements, they can be symptoms of underlying problems for your assets

PENN_WASTE

State @ Alarm Alert OK Unknown

B_DECK_NORTH

Oldest measurement: 34 minute(s)

A_DECK_NORTH

B_DECK_SOUTH

Oldest measurement: 34 minute(s) v

A_DECK_SOUTH DRS Gearboxes

Symptom Monitoring Asset Details Organization Management 1y PENN_WASTE

1)

Search asset groups

Asset groups ¥

2)

v

Oldest measurement: 13 day(s) 6 hour(s) e Oldest measurement: 1 hour(s) 34 minute(s) Oldest measurement: 34 minute(s)

18,  DRS_ADECK_S13

Last measurement: 34 minute(s)

¥, DRS_ADECK_S9

Last measurement: 34 minute(s)

8, 4 DRS_ADECK_S11

eLast measurement: 1 hour(s) 34 minute(s)

Default Asset Group

Oldest measurement: 34 minute(s)

18, w DRS_ADECK_S15 J&, w DRS_ADECK_S7TM
Last measurement: 34 minute(s) Last measurement: 34 minute(s)
)8, 4+ DRS_ADECK_S1 18, 4+ DRS_ADECK_S10

Last measurement: 34 minute(s) Last measurement: 34 minute(s)
18, + DRS_ADECK_S12 18, 4+ DRS_ADECK_S14

Last measurement: 34 minute(s) Last measurement: 34 minute(s)

OCC_A_DECK
Oldest measurement: 10 day(s) 5 hour(s) v

@ e

Alert
OK

Unknown

Information from the asset
(s) with the oldest
measurement within an
asset group is shown in the
asset group card.

You can click on the drop-
down menu to expand an
asset group card and view
the last measurement info
from each individual asset
within an asset group.



Dashboard - Symptom Monitoring

Asset groups cards expanded view

‘\““ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management

Symptom Monitoring

Alert and alarms are triggered by measurements, they can be symptoms of underlying problems for your assets

i PENN_WASTE

& Toha Poveda

PENN_WASTE State @ Alarm Alert oK Unknown
B_DECK_NORTH B_DECK_SOUTH

Oldest measurement: 53 minute(s) - Oldest measurement: 53 minute(s) v

A_DECK_NORTH A_DECK_SOUTH DRS Gearboxes

Oldest measurement: 13 day(s) 6 hour(s) |A I Oldest measurement: 1 hour(s) 53 minute(s) W Oldest measurement: 53 minute(s) v
18, % DRS_ADECK_N11 J8, u DRS_ADECK_N14 DRS_ADECK_N15

Last measurement: 53 minute(s) Last measurement: 53 minute(s) ast measurement: 53 minute(s)

18, % DRS_ADECK_N6 18, % DRS_ADECK_N9 18, 4 DRS_ADECK_N1

Last measurement: 53 minute(s) Last measurement: 53 minute(s) Last measurement: 53 minute(s)
giiEEEEEEEEEER

=

=
= @, 4 DRS_ADECK_N10 ® 8, 4 DRS_ADECK_N12 18, 4 DRS_ADECK_N13

----------- u
\-ﬂutasf "Eammg, " .Lisgn;easmemem: 13 day(s) & hour(s) Last measurement: 53 minute(s)
LY

mag
Default Asset Group OCC_A_DECK RRL TN e

Oldest measurement: 53 minute(s) v Oldest measurement: 10 day(s) 5 hour(s)

Search asset groups

Asset groups ¥

Aarm

Alert
oK

Unknown

v

A 4

You can click on the drop-down

menu to expand the asset group

cards and view the asset list (up

to 10 assets). Each asset will

have the following components:

1) Asset typeicon

2) Asset symptom indicator
based on the most critical
health parameter status of
the asset

3) Asset name

When clicking on the asset type
icon, you will be redirected to the
Operational parameters page
under the Asset Details view
(see ).



Portal Overview
Changing Landing Page Settings

If you would like to have as a

ABB smartsensor  condition Monitoring Symptom Monitoring ~ AssetDetails  Organization Management sy PENN_WASTE 2 Ianding Page Symptom Monitoring
. instead of Overall Condition you
Profile Notifications APl keys When Iogg]ng 1n to the Smart d b f ” 1 h y
_| Sensor, you will land to the can do so by tollowing the steps
"| Condition Monitoring page. This is below:
General Units by default.
) o 1) Click the &R symbol in the top
pey Moll Temperature Unit °C ) °F . .
’ ' right corner that displays your
5 moly bbcom Power Unit kw '\) HP name.
Velocity RMS Unit mm/s RMS (:) in/s RMS
@ English
Flow e yrin (I P 2) Select Symptom Monitoring in
i PENN_WASTE .
e (I e the bottom left corner. Next
Landing page Velocity Unit mm/s (' in/s time yOU Iog .in the Landing
Page will automatically go to
() overall Condition the Symptom Monitoring
\:, Condition Indexes page.
(® Symptom Monitoring




Asset Details view - Event Log

Events on the portal

ABB smart sensor

Condition Monitoring

i DRS_BDECK_N10
: “, Penn Waste
Event log Operational parameters

Numnber of Events

Select type: [l m Status  Open

Symptom Monitoring

Asset Details

Asset properties

11/04/2020 11108

Organization Management

Sensor properties

1/06/2020 11/09/2020

Vibration FFT

Notification configuration

sl PENN_WASTE

Reports

Data loaded: 11/1/2020 - 11/14/2020

@ Alarms
Alerts

1/12/2020

11/13/2020 11/14/2020

@ Alarm (20 instances in 14 groups)ff ~~

Alert (114 instances in 58 groups)

@ Maintenance (0 instances in O groups)

Alert (114 instances in 58 groups) ~~

Acceleration RMS (2)
Velocity RMS (2)
Acceleration RMS (6)
Velocity RMS (3)
Velocity RMS (1)

Acceleration RMS (3)

High vibration levels detected, check your equipment

High vibration levels detected, check your equipment

High vibration levels detected, check your equipment

Event logged on: @: 11/14/2020 01:00:00
Event logged on: Eﬁ 11/14/2020 01:00:00
Event logged on: @ﬁ 11/13/2020 22:00:00
Event logged on: Eﬁ 11/13/2020 22:00:00
Event logged on: E’JR 11/13/2020 17:00:00

Event logged on: ER 11/13/2020 13:00:00

Event created on: Eq 1171472020 01:33:04
Event created on: EL 11714 /2020 01:33:04
Event created on: Eq 11/13/2020 22:31:28
Event created on: EL 11/13/2020 22:31:28
Event created on: E\: 11/13/2020 17:32:44

Event created on: E: 11/13/2020 13:30:29

lo:

a
&

Close

Close

Close

The Event Log is a list of events:

+ Alarms

* Alerts

* Maintenance
Within the selected time frame you can see
the history of events.
By clicking on the dropdown, a list events of
that type is shown.
You can see the recommended action, close
the event and, by clicking on an event, add
comments.
Maintenance events can be added manually in
the mobile app (see page “Add maintenance

event» in the previous section)



Asset Details view - Event Log
Closing an event

SmartSensor  Condition Monitoring

[ Penn Waste
Addtag -+

Number of Events

Select type: [l ] status

DRS_BDECK_N10

Event log Operational parameters Asset properties

11/02/2020 1170312020 11/04/2020 11/05/2020 11/06/2020

Symptom Monitoring | AssetDetails | Organization Management

Acknowledge event.

Insert a comment (maximum of 500 characters)

Select a closing reason:

Open v

Acceleration RMS (2)
Velocity RMS (2)
Acceleration RMS (6)
Velocity RMS (3)
Velocity RMS (1)

Acceleration RMS (3)

Alert (114 instances in 58 groups) -~

Dismissed

ki PENN_WASTE £ Molly

+ Dismissed / The technician decides that this notification does not need to

be displayed. It has not been corrected.
High vibration levels detected, check your equipms

+ Falsealarm / The technician has investigated and decided that the value

was incorrectly measured/assessed by the sensor.

s Corrected / The technician has investigated the issue and taken the

High vibration levels detected, check your equipmg necessary corrective action.

High vibration levels detected, check your equipmsg

cance' m

When closing an alarm or alert, provide a

closing reason and a comment.



Asset Details view - Operational parameters
View the data trends of your assets

An“ Smart Sensor Condition Monitering Symptom Monitoring Asset Details Organization Management i PENN_WASTE £ Mally

The Operational Parameters tab
in the Asset Details view
DRS_BDECK_N10 . .
St T visualizes trend data.

You can add and remove KPIs by

clicking on the + and — symbols
respectively.

e Click @ for further information

Event log Operational parameters Asset properties Sensor properties Vibration FFT Notification configuration Reports

Last measurement: 1 hour(s) 13 minute(s) Data loaded: 11/1/2020 - 11/14/2020

i .......... ot oA 0 I S I 1 S on paramete rs.
| -Click 7!t to adjust alarm and alert
1. Nov 2. Nov 3. Nov 4. Nov 5. Nov 6. Nov 7. Nov 8 Nov 9. Nov 10. Nov Nov 12. Nov 3. Nov 14. Hov 15. Nov Ievels for the health parameters.
-Click J to receive an e-mail with
. e an export of the measurements.
ecerstion s 050885 s oL indes 1520 L@
Velocity RMS 5.8060 mm/s RMS o Lo Kurtosis 42635 OS]
@ Bearing Skin Temperature T2F [N Skewness 03164 oL@




Asset Details view - Operational parameters
Adjusting Alarm and Alert levels for health parameters

T P —— ——— R e — Alert, alarm and offset configuration Click 74§ next to the Health KPI to adjust the alarm and alert
levels.
( ‘ QDCK-NIO Health parameters Operational parameters Acceleration RMS limits by default are set in [g RMS], Velocity
_— [ — B N RMS in [mm/s RMS], and Bearing Skin Temperature levels in
T [°C]. *For guidance on what alert and alarm levels should be
Alert from 05 O @ entered, refer to
j T L | I aarm from . @  Asrmnotfications (v @) Attention: If user that commissions the asset sets up the alert
j 7 o and alarm levels. Other users that will have access to this asset
- - - B will see the same alert and alarm levels.
Heslth parameters 4 @ KPIs without this option are scaled proportionally to signal
Jse energy values and therefore have no physical unit.
. w N s Velocity RMS ~ | Asuggestion is calculated by the portal based on previous
Bearing Skin Temperature ~ | measurements and other aspects.
You can also turn on/off notifications from this screen.
Cancel For more information on the recommended alarm and alert

levels, click ':I:"

4 Hb HB
ramwmn



Asset Details view - Operational parameters
Setting Offset values for configured Operational Parameters

While on the Alert, alarm and offset configuration

PENN_WASTE B_DECK_NORTH DRS_BDECK_N10

o7 DRS_BDECK_N10 screen, click on Operational parameters tab.

Event log Operational parameters Asset properties

Alert, alarm and offset configuration

next to the Health KPI to adjust the alarm and alert

levels.

t measurement: 1 hour(s) 13 minute(s)
Health parameters Operational parameters

Total Running Time offset is set in hours[h].

Velocity RME

Total Running Time ~ | For more information about offset configuration,
. Y
Offset @ click \1)

Please note that Operational parameters offset

Health parameters /.

Acceleration RMS 0.5088 g RMS

configuration is enabled only for those assets

Velocity RMS. 5.8060 mm/s RMS

@ Bearing Skin Temperature T30

with configured Total Running Time (please

Cancel

refer to ).



Parameters in Asset Details view
Health vs. operational parameters and operations on the data

HEALTH PARAMETERS: influence on the health of the asset OPERATIONAL PARAMETERS: for information

Health parameters 4 Operational parameters i

Acceleration RMS 0.5400 g RMS Moo @ Index 11414 4@
Velocity RMS 4.6620 mm/s RMS th @ 4 @ Kurtosis 4.0703 O 4@
@ Bearing Skin Temperature 73°F @ a4 @ skewness 0.2813 ONINS!
Add a parameter to the trend graph by clicking the "plus" button. @
Click arrows to download measurements. A file will be sent by email. /% Please refer to to

Click on the info button for more information about each parameter. @ learn more about these parameters

For some KPIs, thresholds can be adjusted by pressing the "knobs" ?H‘
pictogram.



Asset Details view - Asset and Sensor Properties
Information about your machine and the sensor monitoring it

‘\I‘“ Smart Sensor

Condition Monitoring Symptom Monitoring Asset Details

PENN_WASTE B_DECK_NORTH DRS_BDECK_N10

DRS_BDECK_N10

Penn Waste

Event log Operational parameters Asset properties

Asset Details I

Asset ID 14270
Asset name DRS_BDECK_N10
Asset type Bearing
Plant name Penn Waste
QOrganizat m PENN_WASTE
Serial number

Description P2B-S2-115R

£ PENN_WASTE 2, Molly

Sensor properties Vibration FFT Notification configuration Reports
I Nominal details
Part Number 070278
Nominal Speed 145 rpm

Asset information is visible under

"Asset Properties".

Sensor-related information is found
in the "Sensor Properties” tab next

to Asset Properties.



Asset Details view - Notifications
Turn on different kinds of notifications for selected assets

ABB smartsensor  condition Monitoring Symptom Monitoring Asset Details Organization Management £f2 PENN_WASTE & Molly!

PENN_WASTE B_DECK_NORTH DRS_BDECK_N10

DRS_BDECK_N10

Event log Operational parameters Asset properties Sensor properties Vibration FFT Notification configuration Reports

This functionality is used for configuring the ways Smart Sensor can notify you of actions happening in the platform.

Notification E-mail (3) Push () Webhooks (7)

Asset Nameplate Data Edited () ( ) \ ) No webhook
Asset condition change (3) \ ) { ) No webhook
Asset returned to normal operation (7)) \ ) { ) No webhook
Load Measurement Notification (i) No webhaok

Low battery capacity (1) ) ( ) No webhook
Parameter Alarm () ) ( ) No webhook
Parameter Alert (5) ) { ) No webhook
Smart Sensor Memory Full () ) { ) No webhook

Configure the notification mode for each asset
under “Asset Details”.

Attention: this applies only for the user currently
logged in the portal.

Click the “info” button for more details about each

notification type.

Note:

— Parameter alert / alarm notifications are

triggered for all

short-term, detailed monitoring.

— Condition change notifications happen when a

status changes: longer term,

overview monitoring.




6. Guidance on setting alert and alarm levels

Back to table of contents




Guidance on setting alert and alarm levels
Determine best values to put in for alert and alarm for any asset - Acceleration RMS and Bearing Skin Temperature

Let your equipment run for a week or two (depending on your equipment’s run time schedule) to determine the baseline values for overall vibration and skin
temperature.

- Example: Let’s say your acceleration RMS baseline value is 0.04 g RMS and your temperature value is 117 °F.

Acceleration RMS

1. Vibration- Alert Value: It is recommended that your alarm value is set to a value equal to 3 times the baseline value.

2. Vibration — Alarm Value: It is recommended that your alarm value is set to a value equal to 6 times the baseline value.
Acceleration RMS alert value (g RMS)= 0.04*3=0.12 // Acceleration RMS alarm value (g RMS)= 0.04*6=0.24

Bearing Skin Temperature

1. Temperature — Alert Value: Itis recommended that your alarm value is set to a value equal to 20% higher of the baseline value.
2. Temperature — Alarm Value: It is recommended that your alarm value is set to a value equal to 30% higher of the baseline value.
Temperature alert value (°F)=117*1.20=140 // Temperature alarm value (°F)= 117*1.30=152

The alert level is an initial warning that tells you that your equipment is getting close to reach an alarm level. When the alarm level is reached, you should
consider investigating the reason for that change. At the alarm level, remedial action may be necessary.

*Please note that is just a recommendation, you may set up the alert and alarm levels to your own convenience as you know how your equipment operates.

4 Hb HB
ramwmn



Guidance on setting alert and alarm levels

Determine best values to putin for alert and alarm for machines operating between 600 to 12,000 RPM - Velocity RMS

Default Velocity RMS alert and alarm values in the
Smart Sensor portal are set based on Class | small

machines from ISO standard 10816. m——

Velocity RMS

Alert from

Alert notifications

=

I Alarm from

O

Alarm notifications

Machi

VIBRATION SEVERITY PER ISO 10816
Class |l Class lll Class IV

ne Class |

in/s

small
machines

medium large rigid | large soft
machines | foundation | foundation

mm/s

This standard provides guidance for machines
operating in the 10 to 200 Hz (600 to 12,000

RPM) frequency range.

Vibratiog Velocity Vrms

0.01

0.28

0.02

0.45

0.03

0.71

0.04

1.12

0.07

1.80

A1

ot

satisfactory

7.10 AN

0.44

0.70

18.0

0.71

28.0

1.10

45.0




Guidance on setting alert and alarm levels
ISO Standard 10816

Examples of types of machines from ISO standard 10816 are small, direct-coupled, electric motors and pumps, production motors, medium
motors, generators, steam and gas turbines, turbo-compressors, turbo-pumps and fans. Some of these machines can be coupled rigidly or
flexibly, or connected through gears. The axis of the rotating shaft may be horizontal, vertical or inclined at any angle.

Machinery class designations are from ISO standard 10816:

Class I: Individual parts of engines and machines, integrally connected to the complete machine in its normal operating condition.
(Production electrical motors of up to 15 kW are typical examples of machines in this category.)

Class Il: Medium-sized machines (typically electrical motors with 15 kW to 75 kW output) without special foundations, rigidly mounted
engines or machines (up to 300 kW) on special foundations.

Class lll: Large prime-movers and other large machines with rotating masses mounted on rigid and heavy foundations which are relatively
stiff in the direction of vibration measurements.

Class IV: Large prime-movers and other large machines with rotating masses mounted on foundations which are relatively soft in the
direction of vibration measurements?.

Lhttps://www.intech2000.com/downloads/web/41/41.2 /Applying%20Examiner.pdf ",“I% ==



Guidance on setting alert and alarm levels
Determine best values to put in for alert and alarm for machines operating between 60 to 600 RPM - Velocity RMS

There is no ISO standard than can help set the alert and alarm values for machines operating at speeds /ower than 600 RPM, so
here is what you can do:

* Letyour equipment run for a week or two (depending on your equipment’s run time schedule) to determine the baseline
values for overall vibration.

Example: Let’s say your Velocity RMS baseline value is 0.1725 in/s RMS.
1. Alert Value: Itis recommended that your alarm value is set to a value equal to 50% higher of the baseline value.

2. Alarm Value: It is recommended that your alarm value is set to two times the baseline value.
Alert value (in/s)= 0.1725*1.50=0.25875 // Alarm value (in/s)=0.1725*2=0.345

The alert level is an initial warning that tells you that your equipment is getting close to reach an alarm level. When the
alarm level is reached, you should consider investigating the reason for that change. At the alarm level remedial action
may be necessary.

*Please note that is just a recommendation, you may set up the alert and alarm levels to your own convenience as you
know how your equipment operates.

4 Hb HB
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Guidance on setting alert and alarm levels
Determine best values to put in for alert and alarm for machines operating above 12,000 RPM - Velocity RMS

There is no ISO standard than can help set the alert and alarm values for machines operating at speeds above 12,000
RPM, so here is what you can do:

* Let your equipment run for a week or two (depending on your equipment’s run time schedule) to determine the
baseline values for overall vibration.

Example: Let’s say your Velocity RMS baseline value is 0.0172 in/s RMS.
1. Alert Value: Itis recommended that your alarm value is set to a value equal to 25% higher of the baseline value.
2. Alarm Value: Itis recommended that your alarm value is set to a value equal to 30% higher of the baseline value.
Alert value (in/s)= 0.0172*1.25=0.0215 // Alarm value (in/s)=0.0172*1.3=0.02236

The alert level is an initial warning that tells you that your equipment is getting close to reach an alarm level. When the
alarm level is reached, you should consider investigating the reason for that change. At the alarm level remedial action
may be necessary.

*Please note that is just a recommendation, you may set up the alert and alarm levels to your own convenience as you
know how your equipment operates.

4 Hb HB
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7. On Demand Raw Data and Trend Data
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On Demand Load Measurement
Request a trend measurement manually

1

‘\ I“‘ Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management

PENN_WASTE A_DECK_SOUTH DRS_ADECK_S11

DRS_ADECK_Sii1 é

Addtag +

Event log Operational parameters Asset properties

Sensor details

0 ©On demand load measurement

Sensor identifier 10004516
Sensor type Smart Sensor For Bearings
update.
Firmware version 3.24
Request status: Not requested
Hardware revision REV_D
Subscription type Lifetime Subscription
Manufacturing Timestamp 02/06/2019

Sensor properties Vibration FFT Notification configuration

The information will be visible once your request has been processed, that can
take up to 30 minutes. Make sure to refresh the page in 30 minutes to see the

5k PENN_WASTE 2 Molly 1)

4
2)

5)

Reports

6)

6

Request

Navigate to Asset Details on
the main menu bar on top.
Select asset group

Choose sensor

Click Load measurement
Read the notification.

It can take up to 30 min until
the requested load
measurement is visible on
the portal.

Click Request.



On Demand Raw Data Collection

Request a raw data measurement from a specific sensor via the mobile app if no gateway is in range

< Das smartSensor

Requirement: The firmware version of the sensor needs to be 3.2.4

Collect raw data from the asset detail view:

1) Tap “Collect raw data” from the asset menu to download sensor’s last measurement raw data
from sensor’s memory.

Once the raw data has been collected, it is automatically used by the back end to calculate the

discrete Fourier transform (commonly referred to as the frequency spectrum or the FFT) of the

vibration. The frequency spectrum is displayed in the Vibration FFT tab in the web portal (see

).

Note: This feature is only available for moderators
{-\ttentlon: sensor must be of the organization’s Admin user group
in Bluetooth range Jv<)>




On Demand Raw Data Collection
Request a raw data measurement from a specific sensor via the portal if gateway is in range

AI‘I‘ Smart Sensor Condition Monitoring Symptom M 1 Asset Details Organization Management £ PENN_WASTE & Molly Requirement: The ﬁrm Ware
version of the sensor needs to be
324

PENN_WASTE A_DECK_SOUTH DRS_ADECK_S11

DRS_ADECK St

Penn Waste

1) Navigate to Asset Details.
2) Select asset group.

Event log Operational parameters Asset properties Sensor properties Vibration FFT Notification configuration Reports 3) Choose Sensor.

4) Click Collect raw data.

@ Oodhummund s dui colaction 5) Read the notification.

You requested a smart sensor measurement with upload of raw data. Uploading Click Request,

the raw data of one smart sensor measurement will allow you to see a full

Sensor details

Sensor identifier . . ) )
vibration spectrum. This action will cost two months of battery life or more. Only

do it if you suspect problems and need to do deeper analyses
Sensor type

. . The information will be visible once your request has been processed, that can
Firmware version . ) .
take up to 30 minutes. Make sure to refresh the page in 30 minutes to see the

Hardware revision update

- Note: This feature is only
Subscription type Request status: Not requested
Manufacturing Timestamp available fOI’ mOderatorS Of the

- @ organization’s Admin user group
Cancel Request

4 Hb HB
ramwmn



Asset Details view - Vibration FFT
Get a vibration FFT plot for your assets and download raw data

Asset Details

AI‘ I' Smart Sensor

Condition Monitoring Symptom M 1

é

Organization Management

8

PENN_WASTE A_DECK_SOUTH DRS_ADECK_S11

DRS_ADECK_Si11

Last raw data measurement: 19 minute(s)

w
=}
=

- r
= =3
S =

Velocity amplitude [mm/s]

=}
=}

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Frequency [Hz]

"]
3 " Penn Waste
Add tag SP
Event log Operational parameters Asset properties Sensor properties Vibration FFT Notification configuration

sf1 PENN_WASTE

1500

& Molly

Download raw data

Reports

1600

Axial

1) Navigate to Asset Details.

2) Select asset group.

3) Choose sensor.

4) In the Vibration FFT tab of the
Asset Details view, the
velocity vibration spectrum is
visible for your latest raw
dataset that has been
successfully triggered and
transferred to the cloud.

5) Click Download raw data.

A zip folder containing a CSV file

will be downloaded (csv files can

be open with Excel).



8. Visualization and interpretation of data

Back to table of contents

App: https://youtu.be/vxMMr-t0CI8
Portal: https://youtu.be/QjMSj- pTIY



https://youtu.be/vxMMr-t0Cl8
https://youtu.be/QjMSj-_pTJY

Data visualization on the mobile app

Viewing data on the mobile app

< Dashboard

DRS_ADECK_N11

surement data 1h 29m old

Event Logs

@ \elocity RMS

@ velocity RMS

@ \elocity RMS

@ \elocity RMS

@ \eiocity RMS

@ \velocity RMS

@ velocity RMS

& iiniae

< Dashboard

DRS_ADECK_N11

j Penn Waste

@ Tressurement data Th 30m old

Health Parameters

RMS (O 0.3027 gRMS
RMS O 2.0580 mm/s RMS

ratwre O 70 °F

1) “Event Logs” card: individual, momentary limit violations.
- Switch panels by swiping the screen left and right.

2) “Health Parameters” card: KPIs influencing condition
indexes.

3) This is the overall condition index / indicator:

— aggregates health parameters (KPIs) over the last 7

days.

— This is why it does not follow a single health KPI's

status.



Data visualization on the mobile app

Viewing data on the mobile app

< Dashboard

DRS_ADECK_N11

‘, Penn Waste

easurement data 1h 30m old

Operational Parameters

dex 15783
Kurtosis 4,1875
s -0.1055

ange 0

©
Il

00

< Dashboard

Bearing

Part Number 070278 Nomina

Q Measuremen! t data 1h 30m old

Speed 145 rpm

The Condition Index indicator at the bottom right corner of the
asset thumbnail aggregates all KPIs over a 7-day period.
* Green when everything is fine
when some KPIs have been occasionally above their
thresholds in the 7-day period.
* Red when alarm limits have lately been violated more often

than recommended and equipment condition is deteriorating.

Other panels include:
* Latest operational parameters

« Asset nameplate data



Trend data monitoring on the mobile app
Viewing data on the mobile app

< Dashboard

DRS_ADECK_N11

D = < Trend Data Monitoring 11/9/2020 11/16/2020
m BemoSin L g scdertonRus v 1) On the “Operational Parameters” screen, click the
trend button on the lower right corner

2) Choose the time period and up to two KPIs to

Sy 6

‘ superimpose on the graph view




Trend data monitoring on the portal
Portal view “Asset Detail”: “Operational Parameters”

AI“' Smart Sensor Condition Monitoring Symptom Monitoring Asset Details Organization Management fros PENN_WASTE & Molly Th_is V.ieW ShOWS indiViduaI KPIS over t_i me
: ccl o : : for each asset in turn.
DRS_ADECK_N15

Penn Waste & Y

Event log Operational parameters Asset properties Sensor properties Vibration FFT Notification configuration Reports Yo u Can C h oo se to be o n a'ny

Velocity RMS (mm/s RMS)

individual alert or alarm triggered.

Last measurement: 49 minute(s) Data loaded: 8/18/2020 - 10/3/2020

Alert

6 = Alarm
o
=
&
Z
=
E

2

o

18 Aug 20 Aug 22 Aug 24 Aug 26 Aug 28 Aug 30 Aug 1. Sep 3 Sep 5. Sep 7. Sep 9 Sep 11.Sep 13.Sep 15.Sep 17.Sep 19.Sep 21 Sep 23.Sep 25 Sep 27 Sep 29 Sep 1.0ct 3. Oct
Health parameters 4 Operational parameters 4

@ Acceleration RMS 0.1855 g RMS Moo @ Index 11519 I ®
@ Velocity RMS 1.3300 mm/s RMS o h o Kurtosis 4.2188 O 4L d

Beari i o M A Skewness 0.0313 ORNC]
@ Bearing Skin Temperature 70°F Moo d w <




Trend data monitoring on the portal
Portal view “Asset Detail”

AI' “ Smart Sensor

Condition Monitoring

Symptom Monitoring

Asset Details

Organization Management

PENN_WASTE A_DECK_NORTH DRS_ADECK_N15

DRS_ADECK_N15

Penn Waste
Event log Operational parameters

Asset properties Sensor properties

Last measurement: 49 minute(s)

Change in

Vibration FFT

§1 PENN_WASTE

Notification configuration

£ Molly

Redirect to powertrain

3 i

Reports

Data loaded: 8/18/2020 - 10/3/2020

Velocity RMS (mm/s RMS)

2 Alert
operating iyl

condition

:

=

LT ¥
SVO1/2019 100012019 11/01/2019 12/01/2019 14012020
Health parameters 4 Operational parameters a3

@ Acceleration RMS 0.1855 g RMS MO L@ Index 11519 4@
® Velocity RMS 1.3300 mm/s RMS o i e Kurtosis 22188 O a4 @
@ Bearing Skin Temperature 70°F MO L @® Skewness 0.0313 OS] °

The evolution of data trends over
time, which may indicate a

deterioration in the equipment

condition.



9. Digital Powertrain portal
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System architecture

Interfaces of the Digital Powertrain portal

e

Mobile App

X — on site access
&= B

Smart Sensors and
Drives RCM

N ]

Gateway

)

.
D

_

remote access

Cloud-based
ABB Ability™ platform

N

>

one single ABB account

Cloud interface
API,

same ABB
account

alln
)

External Customer
System

>

o

Smart Sensor
Portal

o

Drives RCM
Portal

)
o

Digital Powertrain
Portal

J




What is a Digital Powertrain?

An intelligent powertrain equipped with sensors and cloud connectivity. It can include motors, drives, mechanical
components including bearings, couplings and gearboxes, and applications like pumps, fans and compressors.

R~

ABB Ability
Digital Powertrain

A digital advantage that accelerates efficiency, predictability and safety

$. B @ B &

TRANSFORMER DRIVE OR MOTOR OR MOUNTED CUSTOMER
CONVERTER GENERATOR BEARINGS APPLICATION / PUMP

It is a combination of
2 existing web interfaces:

* Smart Sensor portal for
motors, pumps and
mounted bearings;

« RCM portal for drives.

The only additional step is
to build up a digital
powertrain by combining
multiple monitored assets
in the Powertrain portal.

4 Hb HB
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Why Digital Powertrain?

So that the customers can monitor their entire process / powertrain or benchmark performance accross multiple
similarly rated assets, e.g. bearings performing similar tasks as defined by load and speed.

Our digital
powertrain
combines
connectivity and
data analytics
with our
expertise to make
your operations
efficient,
predictable and
safe.

OABE _ ADD
May 19, 2021 | Slide 110 MRPpD



Creating a powertrain step by step

Preparation steps

The Powertrain Portal puts
together the following assets:

 From the Drives portal:
o Drives

* From the Smart Sensor Portal:

Motors

Pumps

Mounted bearings
Gearing

O O O O

Therefore, access to both
portals is a pre-requisite.

Already have an account?
Logn T

Don't have an ABB account?

Register Now

~\}

Log in to the portal:

1) Enter the following link
in the web browser:
https://powertrain.abb.com

2) Log in with the existing
ABB account


https://powertrain.abb.com/

Creating a powertrain step by step

Preliminary steps

Condition Monitoring

Venezuela

# Dashboard
Overall Condition Powertrains Assets
. Canada
United
States '
Mexico
Cuba
| 1 RARREELGL
22.22% TOLERABLE Budter)fa
Nicaragua
44.44% OK i
22.22% UNKNOWN Colombia
Ecuador
Peru
@ mapbox:

Suriname

Brazil

7 powertrains monitored 2 powertrains not g

Q

Finland
Norway.
Estonla
B . Latvia
epagarl .
United 6 Lithuania
Kingdom Belarus
Poland
Germany.
Ukraine
France - Austria g

Croatia “Romania’

Italy = Bulgaria)

Enter site name

onitored

Toha Poveda ~

Subscriptions

Kazakhstan

i Uzbekistan "
&= Azorbaljan ot
Greece Turkey Tajikistan
Tunisia Afghanistan
Morocco Iraq Iran B
Kuwalt
Algeria s Y Pakistan Nepal
Western Egypt N
Sahara Saudi Arabia
Oman India
Mauritania
Mali Niger v
Senegal  * Chad Eritrea ‘'emen
2 Sudan
Burkina Fase Dol
Suipes Nigeria o
Ghar F Ecpis SriLanka
Cameraoon 5
) T Maldives
Republic of ( Kenya
the Conga 4
Tanzania
Angola ’ £
Zambia @ Mapbox @ OpenSireetMap Improve this map

3) When entering the dashboard,
click on the three-bar menu on the
top right.

4) Click on “Add new Powertrain” to
go to the Powertrain configurator
page.



Creating a powertrain step by step
Preliminary steps

Powertrain Configurator

M Dashboard

e 3 powertrains monitored O powertrains not monitored
& Add new Powertrain Show hidden powertrains

Powertrains

A Deck North
A Deck South
B Deck aAll

B Deck North

B Deck South

5) Click on “+ Add new Powertrain”

to open the Powertrain

configurator.



Configuring a powertrain step by step
Three main steps

Powertrain Configurator

Step 1 Powertrain location/ ptep 2 Powertrain components/ Step 3 Power

Welcome Cris
You are 3 steps away from creating a powertrain.

Select site for the powertrain you want to configure.

Q All Countries v

All Countries

United States \

Others

Q Sselect site

There are 3 main steps to add and configure a new

powertrain:
 Location
« Components

 Naming

Step 1) Location

Choose a country from the dropdown list.



Configuring a powertrain step by step
Three main steps

Powertrain Configurator

Step 1 Powertrain location/ Step 2 Powertrain components/ Step 3 Powertrain naming

Welcome Cris
You are 3 steps away from creating a powertrain.

Select site for the powertrain you want to configure.

. United States Q. select site

A
k% ADL \
e

Penn waste

5

Step 1) Location

Choose a site from the dropdown list and click

on Next.



Configuring a powertrain step by step

Three main steps

Powertrain Configurator

Component Type~

18, Bearings

g Penn Waste

[ Step 2 Powertrain components/l

Available Components

Q. Name or Serial Number

@ DRS_ADECK_S15
DRS_ADECK_S6
@ DRS_BDECK_S11

@ DRS_ADECK_S4

Selected Components

@ Bearings
€ DRS_BDECK_N4
€ DRS_ADECK_N13

@ DRS_BDECK_S1

L2, Cris

= ‘ Step 2) Components

Select the component type from the
dropdown list.

Add the specific assets from the list of
available components by clicking on the +.

Repeat process for more assets.
Click on Next.



Configuring a powertrain step by step
Three main steps

Powertrain Configurator

[Step 3 Powertrain naming ]

Selected Components Powertrain Name

Bearings

Enter Powertrair
€ DRS_BDECK_N4
14248

€» DRS_ADECK_N13
14275

€ DRS_BDECK_S1
14733

Save

% Penn Waste

Step 3) Naming

Enter a name for the powertrain and click on

Save.



Visualization of powertrain data
A few clicks to creating a graph

Condlition Monitoring 1) Click on the home icon on the top left to go to

the Dashboard.
M Dashboard

#M Dashboard

3 powertr|

overal Condition S — 2) Click on «Powertrains» to see the condition of
each powertrain. Then click on the bar graph icon

@ Add new Powertrain

Powertrains = | of the powertrain.

A Deck All A Deck All ‘]:I]:I]

A Deck North shod ~ _

A Deck South roverzan ‘ * The hierarchy shows the details of the condition
& Deck Al e of the powertrains and their assets.

B Deck North — ﬂ—ﬁ

B Deck South New Pow..train

New Powertrain W 100.00% OK ol




Visualization of powertrain data: trends
Visualize time-series data

Condition Monitoring

2 Tonar 1) "Trend" is selected by default.

2) On the «Cross Asset KPI
10 powertrains monitored O powertrains not monitored V'Isualizat'ion” page, add the
desired KPIs for each asset in

Powertrains Assets e Data loaded: 11/9/2020 - 11/16/2020 your d'ig'ital powertrain from the
: dropdown lists by clicking +.

o T 3) Adjust the timeframe on the
Asset KPls [ Trand s ] . } tOp right.

M Dashboard

mm/s RMS

\ mm/s RMS g
d7h A Deck Al E | \‘“! “‘ f ,\\ | E 4) Click on the KPIs below the
A I\ | \ o A VY v ; .
1. ons_somc s . , oot [ T AL T 2 Bkt graph to hide/show them
. Al (AR | . :
indiex @ , A T s 5) Save as template if desired
| I | 1 il | | |
Kurtosis o J | ! | | ‘\“ | [ |||l | “ | | | ‘
) [\ || [ l| \‘ | [ ' / ' [ Tl [ mm/s RMS
Skewness 2020 Nov 9, 2020 Nov 10, 2020 Nov 11, 2020 Nov 12, 2020 Nov 13, 2020 Nov 14, 2020 Nov 15, 2020 Nov 16
Flags = | | ‘

® Bearing Skin Temperature - DRS_ADECK_N1 ® + Velocity RMS - DRS_ADECK_N1 ®

Total Running Time ()
Save as template

accaleration RMS ‘ ®




10. KPI Terminology
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Smart Sensor for mechanical products KPIs
KPI's description for sensors with firmware 2019.01.09.1

{

Health Parameters

Acceleration RMS (O 0.0029 g RMS

Bearing Skin Temperature O 77 °F

Health
Parameters

Operational Parameters

Index 4315
Kurtosis 2.7969

Skewness -0.6914

Operational
Parameters
A

Form Factor 1.0000

Wikeation Over Range 0

©ABB
May 19, 2021 | slide 121



Smart Sensor for mechanical products KPIs
KPI's description for sensors with firmware 3.2.4

Health Parameters

Acceleration RMS (0) 0,0020 g RMS

\

Velecity RMS () 0.0000 mm/s RMS

Health
Parameters

Bearing Skin Temperature O 24°C

Operational Parameters

Index 10894
Kurtosis 2.6563

Skewness 0.5547

Tatal Running Time 330 h

Viiration Over Range

Operational
Parameters
A

©ABE nnn
May 19, 2021 | Slide 122 *In order to enable this KPI, a running state must be calibrated (refer to page 69) MW



Smart Sensor for mechanical products KPIs
Overall Vibration: Acceleration RMS - Health Parameter

- Provides overall vibration energy of the entire system.

- Graph shows the data of the vibration energy in the system over time.

- Units are in terms of ‘root-mean-square’ amplitude of the acceleration of gravity (g RMS). *

- Serves as a basic method for determining the condition of the system throughout their lifetime.

- RMS value can detect the occurrence of system failure but cannot determine cause of vibrations.
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* Vibration measurement is done by taking 4096 acceleration of gravity (g) measurements during 1.2 seconds in the the sensor’s Z axis, I'"‘\I% ==

and g RMS is the average of all those measurements.



Smart Sensor for mechanical products KPIs
Overall Vibration: Velocity RMS - Health Parameter

- Provides overall vibration energy of the entire system.

- Graph shows the data of the vibration energy in the system over time.

Units are in terms of ‘root-mean-square’ amplitude of the velocity integrated from the acceleration of gravity (in/s RMS or mm/s
RMS).

- Serves as a basic method for determining the condition of the system throughout their lifetime.

RMS value can detect the occurrence of system failure, but cannot determine cause of vibrations.
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Smart Sensor for mechanical products KPIs
Kurtosis - Operational Parameter

- Dimensionless parameter.
- Helps detect failures in the system.
- A kurtosis value of 3 generally indicates a healthy system.

- Values significantly greater than 3 show progressing failures.




Smart Sensor for mechanical products KPIs
Skewness - Operational Parameter

Dimensionless parameter that measures the lack of symmetry of the distribution.

Positive Skewness
(left-modal)

Negative Skewness
(right-modal)

Time



Smart Sensor for mechanical products KPIs
Form Factor - Operational Parameter

Widely used in the field of electrical engineering for assessing the shape of a periodic signal.
Metric is related to a normalized value of 1.11 for a pure tone.

Any changes in the nature of the signal are likely to be reflected in the changing values of the FF.

RMS

FF =
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n =1 |




Smart Sensor for mechanical products
Vibration Over Range — operational parameters

Your Smart Sensor for mounted bearings has an
embedded accelerometer which is the component
that senses the vibration of your equipment. By

default, the firmware in your sensor sets the °
accelerometer range to 2gs (2 gravities). However, 15
depending on your application and the way the ;

sensor is mounted on your equipment, the vibration
amplitude might be exceeding this range, and this
can cause the accelerometer to saturate.

Acceleration (g)
o

Refer to page 66 to learn how to adjust the
accelerometer range of your sensor.

Points of Accelerometer Saturation

@6@ @

Time

Acceleration




Smart Sensor for mechanical products KPIs
Total Running Time — Configured Operational Parameter

Last measurement: 1 hour(s) 36 minute(s)

Equipment running, Total Running Time increases
Data loaded: 10/12/2020 - 10/24 /2020

0.3

36
Equipment is OFF, Total Running Time does not increase — Total Running Time (h)
-+ Acceleration RMS (g RMS)

0.2

U0 IEI 1A, (B2 A

Total Running Time

24
12 - — ‘ - 0.1
. . o~ 0
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To enable Total Running Time operational parameter, the running state of your asset must be calibrated (refer to ).

Counts the number of hours your equipment has been in operation.

All acceleration RMS values above the Running State Calibration value will be counted as "running"” and those below as "stopped®.

Total Running Time operational parameter is only available for sensors with 3.2.4 firmware.






