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Bently Nevada Monitoring Systems - Historical Perspective
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Bently Nevada

We are asset protectio
condition monitori

A Horizontal solution provider for:

v Condition monitoring and protectioh devices I
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facilities in nine
countries

technical training
centers worldwide

over 60 years of
innovation

patents

System 1 customers
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MDS Team Delivering Continuous Operational E xcellence
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Bently Nevada plant-wide architecture

Bently Nevada machine condition monitoring solutions
combine advanced hardware, intelligent software and
trusted service and support — providing a broader,
connected view of your operations
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Cordant ™ Asset Health
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Introduction of System 1 capabilities

Unit consist from main Electric Motor, two gearbox and two compressors of High and Low Pressure
(From left to right). Low speed shaft — 1500 RPM, high speed shaft — 8340 RPM. Bearing clearance at
compressor — around 150 pm.
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Findings — LP Comp NDE. Overall vibration Jumping

Jumping radial vibration on NDE LP compressor bearing and slowly trend of vibration rising up.

At the same time we see high case vibration — 22 mm/s
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CHALLENGES

Making timely and accurate
maintenance and operational decisions

across a fleet of equipment and
machinery

Delivering measurable asset health
management outcomes

across install-base of existing
monitoring technology

Quantifying return on investment

with a shifting model from CapkEx to
OpEx and aas

CAUSES

Fragmentation

High volume of disparate datasets from
hundreds to thousands of geographically
distributed assets

Alarm fatigue

Too many alarms, too few resources,
resulting in noise and fallback to reactive
firefighting

Stakeholderand toolsetsilos

No single source of truth, driving
inefficiencies in priority assessment,
collaborative action management, and
business impact evaluation

Diminishing experienced workforce

Knowhow exit and resource constraints,
leading to a loss of asset knowledge that
was never digitally captured or
transferred

Cordant’

IMPACT

Monitoring to failure

Due to too many alarms and a lack of
enabled resources

Ina bility to prioritize mitigation

Due to lack of visibility on comparative
operational and business impact

Unexecuted maintenance orrepair

Due to lack of connection between asset
health monitoring and work execution
processes

Health & Cost of Availability
safety asset care & Uptime

Baker Hughes >3



= Cordant | system1Asset Health D o @

4 EnerTech
EnerTech

&

o2 Asset Health

a8

A Intervene >

[

L+

@ Schedule »>

E Monitor >

History

Work Management

50 (s8)

Cases

$ 112K

Cost Avoidance

2Days

Time to Action

Total Sites Total Assets 3,2023
Aug 3,
15 686 (© 1minute ago
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Cordant Asset Health

built on System 1
Include physics rules and
anomaly detection

Connects vast quantities of disparate
asset health data from individual
machines and equipment, sites, and
systems into a streamlined action-
oriented workflow to:

« Mitigate failure and unplanned downtime
« Optimize the cost of asset care
* Quantify return on investment

= Cordant systemasse

Prioeity S

A Export Gas Compressor A
@ Gus Export, Platform - Noeth Se

t Health

EnerToch | Plotform - Morth Sea 2 Gos Expert

A A

Export Goa Commprossor A

Cordant’

OpenCoses Cperating Stote: Slon Ro
1 "
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Cordant’

Expert Rule Based Analytics _
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Cordant’

Al/ML Based Anomaly Detection Analytics

Bently Nevada's organic anomaly detection solution detects significant changes in an assets’ operating condition which could lead to
potential failures. The advanced technique uses multi-variate modeling to identify anomalies against the normal and expected behavior of

machines.
The solution is coupled with Bently Nevada’'s experienced RM&D services to provide a full-scale solution for detecting anomalous behaviors and

diagnosing failure modes.

Flag & Alert | -

Configure & Train Model

« Analyze live data from asset o ) =
+ Configure model with available in real time : ' >
data, including extractions + Detect anomalous behavior s =
» Train ML model on historical « Generate alarm and notify T e o
""" ., data ot B oo, customer and services el R | ==
o team with relevant data = E ° fif ° h

e’ Validate & Deploy Diagnose &
e validate results of training data $e Recommend* e
run through model

» Deploy model on asset with live
data

» Provide failure mode diagnosis
« Recommend corrective actions

Baker Hughes S3



Cordant’

Cordant | system 1 Asset Health

Manage via action workflow

%o ¢ EnerTech

Asset Health

A Intervene >

@ scheaue >

EE_, Monitor >

« Engage based on intelligent rationalization:
intervene, schedule, or monitor

Work Management

ope ope 50 (s8
« Utilize profiling to allocate areas ot
of responsibility across a global team $ 12K

. . . 2Days

» Leverage notification plans to drive by- Timeto Ao

exception asset management

Baker Hughes S3



Cordant’

= Cordant system1Asset Health

Prioritize by condition score/risk S —

Export Gas Compressor A

 Prioritize assets across the fleet via pre-defined
KPIs

« Create your own Analytics/KPIs for customized
asset prioritization

» Quickly navigate to high priority assets to verify
insights through first line analysis

B Mu-Boh-Centrt Fan (OH)
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Cordant’

Cordant  system]Asset Health

Analyze and collaborate T e S——

Main Oil Pump A

[ Alarms

Potential Fallure Mode  Modified

Rub  Primary

« Extract and analyze supporting health dataset G e >-

1X| Pump NDEY @ Speed

« Jump-off with context to desktop condition
monitoring system for in-depth analysis

» Collaborate with subject matter experts
through integrated case management toolset

Baker Hughes S3



Cordant’

Cordant | system] Asset Health

Drive corrective action

> TotoiShos  Total Assats
#. EnerTech 15 686

@ Assignedtome (0) [ AllCoses(58) #5 Work Notifications (25)

« Seamlessly integrate with CMMS (SAP/Maximo)
for traceability of work process

Centrifugal Compressor Pe...
@ COFRE-1, GT-GO-Crg Traln, BT NG

« Populate cases with work order and cost data oyt o0
for automated cost avoidance valuation oo ——

» View integrated work history timeline for
sequence of events analysis and context

Baker Hughes S3



Cordant’

Cordant  system| Asset Health

Evaluate and report e

Assel Status

107 (18%)

» Review pre-defined KPIs for health and work
management to track progress

« Create custom analytics/KPls to assess o - Em . O W .Y gm
company-specific performance metrics

« Produce automated reports for periodic
mMeetings and reviews

Baker Hughes S3



Holistic asset health management

Cordant’

System-driven consistent and collaborative work practice with analytic supported continuous improvement workflow

Schedule
corrective actions

Relevant
stakeholders

Meaningful
change

Scale Learning to “automate recurrence;’ *automate recurrence;’
. 9. % management ., Mmanagement
Optimize \ — —_—

: Evaluate
Cause & Validate impact

Prognosis z

Solve

095%

reduction in machine
failures

30%

improvement in machinery
availability & life

40%

reduction in unplanned
downtime

Baker Hughes S3
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