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IAsset Performance Management Intro

Definition:
APM is the use of data and analytics to improve reliability and efficiency of assets.

Historian APM EAM/CMMS

The use of real time
analytics and workflows to Work order record-
detect changes in behavior: actual work done by
hours, days, weeks ahead of Operations &

potential Maintenance
failure/performance
degradation

Database of process data -
pressure, temp, flow,
vibration




IAsset Performance Management Intro
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IAsset Performance Management Intro
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Industry Challenges

Downtime Is a Headache

Average hourly cost of
paper machine downtime

- International Journal of Engineering, Science, and Technology

Average daily cost of
refinery outages

— Arc Advisory Group

Estimated annual cost of
unplanned downtime in
chemical industry

- American Institute of Chemical Engineers

Analytics Can Be Ineffective

40% of companies say it takes
more than 1 month to deploy a
single Machine Learning model

into production

- Algorithmia

71% of companies say they
are NOT good at connecting
analytics to action

- Forrester

Multiple experts required to
deploy and maintain standalone
analytics

- Plant Services



I How to Build an APM System

“You just take some data scientists
and build some models”




I How to Build an APM System

* V8 Naturally aspirated Motor
* 652 kW (875 hp) & 1,280 Nm (944 |bf.ft) torque



I How to Build an APM System

* Porsche 918 Spyder
* 0-60 mph (96 kph)- 2.2 Seconds
* Top Speed 225 mph (362 kph)




I How to Build an APM System




I Prometheus APM History

Black & Veatch
offers OPM to
Power Generation

((

| have measured data, but I'd like to
understand equipment and process
performance

))
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I Prometheus APM History

Black & Veatch Remote Monitoring
offers OPM to as a managed
Power Generation Service

((

These trends and dashboards are great,
but | don’t have time to look at all this
data.

))
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Prometheus APM History

Black & Veatch Remote Monitoring Real-time Anomaly
offers OPM to as a managed detection software
Power Generation Service developed for internal

use

((

Sometimes issues arise quickly.

))
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Prometheus APM History

Black & Veatch Remote Monitoring Real-time Anomaly Released v1 of
offers OPM to as a managed detection software cloud-based APM
Power Generation Service developed for internal UXx
use

((

That monitoring tool is pretty good! Can
we have access to it too?

))
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Prometheus APM History

Black & Veatch Remote Monitoring Real-time Anomaly Released v1 of Launched Atonix
offers OPM to as a managed detection software cloud-based APM Digital
Power Generation Service developed for internal UX
use

((

We’d like to user our in-house experts to
monitor our plants.

))
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Prometheus APM History

Black & Veatch Remote Monitoring Real-time Anomaly Released v1 of Launched Atonix
offers OPM to as a managed detection software cloud-based APM Digital
Power Generation Service developed for internal UX
use

((

We’d like this system to have a closer
connection to our EAM/CMMS.

))

Prometheus Group
Acquires Atonix Digital
and introduces
Prometheus APM

16




I Prometheus APM History

Black & Veatch Remote Monitoring
offers OPM to as a managed
Power Generation Service

30+

Years of Product Development & Evolution

Real-time Anomaly Released v1 of
detection software cloud-based APM
developed for internal UX
use

100’s

Of Industry Experts Involved in Creating
Platform

Launched Atonix Prometheus Group
Digital Acquires Atonix Digital
and introduces
Prometheus APM

1000’s

Of Machine Learning Model Templates

Decades of iteration leading to software that drives a highly-refined plant monitoring process

17
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| Realizing APM

Asset Experts & Data Scientists

Role

/N

A

Asset Expert

il
r{??

Data Scientist

Skills

Experts at asset/process failures and causes
Understand Process Data Relationships

Desire full plant coverage

Experts at Data and Mathematics
Limited Expertise of assets & process

Build Great Individual Models

Effective Use

Empower with tools
that make analytics
easy

Focus on the new &
complicated problems

19



I 1. Use Asset Experts for Modeling and Evaluation

WModel Name Model Type = Gpesating Mode Type & Discard Ch :
PA Fan 2A OB Bearing Vib X-Dir AFR (Advanced Pattern Recognition) Steady State i - &
@ Active  NonStandard  Modeled Tag: 24 PA FAN OB BEARING VIG X-DIR (MEAS_2 2CBVTO07A_M20)  Status: ) Disgnose /), Alert ®
Expectad vs A Histary Context
65

Rebuild this model with 1)improved extrapolation
for GFF model 2)improved model input selection.

Prediictive Method Model Score i

[ Linear Regression 72

[T |Logistic Regression 72 6

[ Neural Net 74

@
- = 5875

Details Value H

Rvalue 07317

Root Mean Square Error 0.1265 55

Mean Absolute Error 0.0042

Last Built: 10/07/21 0403PM 25

Last Saved: 06/15/22 02:128M

Saved By KarthikeyanB@bv.com -

0972516 0118 09/26/16 09:26 09/27/1617:59 09730416 10:49 10/01/16 1857
® Actual  # Expected @ Expected Range
inputs. Training Range Sensitivity Build Status
Mode! Inputs Configured  Forcelnclusion  InUse  Remove Show Tags for Asset: P4 ng & Include tags for this assetonly ¥
L Asset Variable Name Description
Eastern PC2 Gross MW MEAS_Z 2EGBXD601D_MZ20 WATT TRANSDUCER
PAFan A Air Outlet Pressure MEAS_2:2CBPT220A_M20 PAFAN A OTLT PRESSURE
PA Fan A Control Valve (Vane or MEAS_2 2CBZT0Z7A_M20 PA FAN A DMPR ACTUATOR POSN
PAFan A Motor Amps MEAS_Z:D-2CBO01A-A_MZ0 PAFAN 2A AVG PHASE CURRENT
PAFan A Shaft (Output) Speed MEAS_Z-2CBSTOD6A_MZ0 PAFAN A MOTOR SPEED
PAFanB Shaft (Output) Speed MEAS_2-2CBSTO06B_M20 PAFAN B MOTOR SPEED
PAFan A Motor OB Bez Temperature of Surfac MEAS_2:D-2CBO0TA-OBTMP_M20 PAFAN 2A OUTBOARD BRG TEMP
PAFan A Motor OB Bez Vibration X (Overall) MEAS_2:2CBVTO01A_M20 2A PAFAN MTR OB BRG VIB X-DIR
PAFan A Motor OB Bez Vibration X (Overall) MEAS_2:2CBVTO07A_M20 2A PA FAN OB BEARING VIB X-DIR
10/02/16 1517 AM
et oh C oa ]

Live

20



I 2. Templatize and Automate

Select the
Features

Clean the
Data

Collect the
Data

Identify the
Problem

Modeling

Process

Select the
Model Type

Deploy and
Alert

Correlation
matrices and
scatter plots

Visual inspection
of long-term
trends

Only critical assets
and critical failure
modes

Traditional
Approach

Op expert
determines inputs

Correlation
scoring of all
combinations of
inputs

Library of Failure
Modes for all
assets and systems

Use Rules to Clean
the Data

Automated Templates select

appropriate inputs

Approach

Experiment

Scoring algorithm

to determine best
math type

Project Start to full site analytics coverage in 1 month!

Manually
determine
sensitivity

Relative Alerting

Logic with multiple
time horizons

21



I 2. Templatize and Automate
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I 2. Templatize and Automate

Revigeior c ¥ Model Configuration ModelList = Tag List

Q Y Actve £

Include models for this asset only B Total Models: 0 4, @

Default Asset Tree

~ Pulp & Paper Facility
~ Paper Machine
¥ Stock Prep
- Broke System
- Blending
— Deflakers/Refiners
Headbox
Forming Section
Dewatering Section
Drying Section
Reel
Chemical Additives
Auxiliary Systems

¥ Power
» Heat Rejection System
» Power Boiler
¥ Power Boiler AQCS

» Power Boiler Feedwater Systen

*» Recovery Boiler
Recovery Boiler AQCS
~ Recovery Doiler Feedwater Syst
¥ Steam System
- 1250# Header
- 850# Header
~ Turbine Generator 1
¥ Generator System
~ Lube Oil System
- Control Oil
= Lube Oil Cooler
} Steam Turbine
™ Water Treatment
» Demin System
¥ Effluent System
- Clarifier
= Aerators
— Dewatering

— Cilter Plant Sustem

« 9 a

ey @ (/] Model Name T

Inputs Training Range

Model Name

QD_WT1 Actual spinner temperature - Steady State
QD_WT1 Actual rotor rpm - Steady State

QD_WT1 Actual power produced - Steady State
QD_WT1 Actual pitch angle - Steady State

QD_WT1 Actual nacelle Temp. - Steady State
QD_WT1 Actual hydraulic pressure - Steady State
QD_WT1 Actual gear oil temp. - Steady State
QD_WT1 Actual gear bearing temp. - Steady State
QD_WT1 Actual direction of nacelle - Steady State

Sensitivity Build Status

Last Build Status
Build Successful
Build Successful
Build Successful
Build Successful
Build Successful
Build Successful
Build Successful
Build Successful

Build Successful

09/24/16 B:S5 PM

Model Type

=Q

Cannot display models at this level
Please select an asset lower in the asset tree

Live Build Status

10/01/16 B:55 PM

Operating Mode

LastB

Live
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I 3. Focus on the Process, Not Just the Analytics

100,000s of Measured

Data Point
DeteCt' el * Most companies are thinking of APM
as an analytics problem

DiagnOse. v * Prometheus APM drives a complete
—’
-
-

process that ensures analytics lead to
action.

Resolve.

10-20 Actionable Issues

Analytics only provide value if they lead to action. 54



I 3. Focus on the Process, Not Just the Analytics

Navigator

Default Asset Tree

3
»
13
3
»
3
- P
3

»
3

-

3

~ Pulp & Paper Facility
~ Paper Machine

Stack Prep

- Broke System

- Blending

— Deflakers/Refiners
Headbox

= Fan Pump

- Primary Screen
Forming Section
Dewatering Section
Drying Section

Reel

Chemical Additives
Auxiliary Systems
ower

Heat Rejection System
Power Boiler

¥ Air Heater System

— Alr Preheat System
» Boiler Steam Genera
» FD Fan System

» ID Fan System

¥ PA Fan System
Power Boiler AQCS
Power Boiler Feedwate
Recovery Boiler
Recovery Boiler AQCS
Recovery Boiler Feedw:
Steam System
Turbine Generator 1

¥ Water Treatment

Demin System

- Heated Water Tank
= Water Storage Tank
Effluent System
Filter Plant System

¥ Mine Sites

¥ Oil & Gas Facilities

Item Count by Category

Y | Staws €3

D

1035220
1031597
1023678
1035214
1035232
1035201
1035217
1035238
1035224
1035226
1028666
1029344
1024730
1026628
1024980
1027651
1023547
1035240
1035215
1017996
1022876
1029845

1025463

® Operations

@ Unassigned

@ Outage Maintenance
Online Maintenance

@ Work Order Management
Others

Title

ADN Facility- Utilities Air Compressor Inlet Bearing Te...
Downstream Industrial_ Steam Drum 107F pH Drop
Regas Heat Exchanger B Tube Leak

Mill TG3 All Bearing Temperatures Increasing

FD Fan OB Bearing Vibrations Increasing

Mill Effluent pH Decrease

HCN: Multiple LEL Readings Increasing Over Past Year..

#6 Fuel Oil Day Tank Level at 100%

Evaporator Flow Bottoms Elevated across outage
Sulfur Rich Gas- Main Gas Blower Demand

PA Fan Vibrations High

HP Turbine Hot Drains

FWH 6 Extraction Pressure at Heater Low
Condenser Performance

HP Bypass Valve Position

MBFP A Suction Strainer

Cooling Tower Fan Motor and Gearbox Vibration Elevat...

Recovery Boiler Backpass Fouling

Mill Genset 6 LT Water Pressure Decrease

Eastern 1 - 1D Fan 1 Motor Winding Temperatures Incre...

CC1 - Generator Front Bearing Temperature

ID Fan 1 Motor Winding Temperatures Increasing

CT Fan 205 Vibration Steady Increase

Impact 4
$1,200,000.00
$1,050,000.00
$1,000,000.00
$1,000,000.00
$700,000.00
$535,000.00
$500,000.00
$375,000.00
$345,000.00
$300,000.00
$268,750.00
$232,746.30
$208,127.71
$184,550.00
$180,000.00
$170,520.00
$158752.00
$156,000.00
$125,000.00
$120,000.00
$120,000.00
$116,505.00
$113,146.07

a1 e an

Item Count by Asset

Status ¥

Open
Qpen
Open
Open

Open

@ Coal Plams

@ 0l & Gas Facilities

@ industrial Plants
Water/Wastewater Utility

@ Renewable Plants
Others

Resolution
Diagnosing
Diagnosing
Diagnaosing
Diagnosing
Diagnaosing
Diagnosing
Resolved
Diagnosing
Diagnosing
Work Defined
Diagnaosing
Resolved
Resolved
Resolved
Resolved
Resolved
Site Reviewing
Diagnasing
Diagnosing
Diagnosing
Resolved
Resolved

Resoclved

Scorecard

Item Impact

@ Other Costs

@ ProductionLoss

@ Production-Reliability
Maintenance

@ Efficiency

Category
Plant Operations
Plant Operations
Online Maintenance
Plant Operations
Plant Operations
Plant Operations
Plant Operations
Plant Operations
Plant Operations
Plant Operations
Outage Maintenance
Plant Operations
Plant Operations
Plant Operations
Online Maintenance
Outage Maintenance
QOutage Maintenance
Plant Operations
Plant Operations
Online Maintenance
Plant Operations
Plant Operations

Plant Operations

Q= @,

Type
Air Compressor Bearing . m
v
Tube Leak n

Bearing Vibration Increase
Leaking Pump
Increasing Explosive Limit

Qverflowing Tank

Generic MED

Drains Valves Leaking
Extraction Steam Line M..
Condenser Air In-leakag.
Valve Position Higher th...
Suction Strainer DP Cha...
Fan Bearing Type Increa...
Boiler Economizer Draft ...
Water Pressure Decrease
Fan Motor Temperature | .
Turbine Bearing Temper...
Fan Motor Temp Increas..

25
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I PG + APM = Fastest, Most Complete Solution

~

Y4

AN

)

N/

-

K Alert Detection

Collaboration

%

0 rRound Permit Generate Permit Creation ) Surrender
8 perator Rounds Requests and Approval Issue Permits Permits
9 o) o) o)
b - B =

- v
: = X N I=al =
O —/ —/ I —tl —/
Q o) - re— e )
O o—) Y
% o] — 1 [E]—fe—[*
c { v dul \ reer I\
9 %
c —/ il I —td I —/ I
g Create Notification Review Work Order Work Order Work Review and
Notification and Processing Planning Scheduling Execution Close Out
|

- / Prometheus APM \
c /\
= (. O O O
o o ] |
g = A
(o]0)]
= Data Historian  —  — _I_I.
L Diagnosis Investigation &

~
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I SAP Integration

1
Status Created By: aattebery@prometheusgroup.com Age: 12 days old Last Modified: aattebery@prometheusgroup.com
g -
#1043354:  APM/SAP: Condenser Performance Drop Open May 15, 2023 1:58 PM May 19, 2023 10:51 AM
Resolution Status Assigned T - - e - .
3 ; - = Change Notifications: List of Notifications
Diagnosing aattebe 2 ) save () Following > Send

Change Notifications: List of Notifications

@ Create Work Request
v @ %O RBaATYT MO Mny R
Condenser backpressure decreased acr SHORT SUMMARY (3
condenser tubes due to Exhauster 2B ng 8% | Notif date P * Notification T.. Description Functional Location Equipment Description of technical ol
To quantify the impact of condenser clef | [ | 05/2412023 10017250 M1 Gearbox Vibration Elevated JK-HZA-DA JK-HZA-D1/C Condensor R S UGS Sl RGeS
Post-outage (clean, NO air blanketing). V|  [] | 05/24/2023 10017255 M1 Cooling Tower CT Fan Motor JK-HZA-D1 JK-HZA-D1/C Condensor
1. Backpressure decreased 0.42 inHgA f [] | 05/24/2023 10017267 M1 APM/SAP: Condenser Performance Drop JK-HZA-D1 JK-HZA-D1/C Condensor
, ] | 05/18/2023 10017197 M1 Condensate Pump B Stator Temp JK-HZA-D2 JK-HZA-D2/M Main Cirulation Pump DETAIL
2. Backpressure decreased 0.94 inHgA f
[] | 05/19/2023 10017202 M1 Unit 2 - Feedwater Flow Discrepancies JK-HZA-D2 JK-HZA-D2/M Main Cirulation Pump
The impact of running without Exhuastel | — | 44 opg 10017266 M1 Pump Vibration High JK-HZAD2 JK-HZA-D2IP Condensate Pump Condenser Performance Degredation €
The overall improvement in backpressur
rate impact savings of $184,550/month.
_ Outage &
Discussion . - )
ME&D Plant Operations
[ Show Auto-Generated Entries
IMPACT

- | <3

Add New Entry Impact Monthly Average
| $50,000.00 $0.00
; ]
New Discussion Post aattebery@prometheusgroup.com May 15,2023, Z00:25PM 27 O ©
ASSET

Condenser performance appears worse as the unit returns from outage with two Circ Water Pumps in service. Terminal Temperature Differences trend near 54 deg F. Values trended between 30 and 40 deg F
with both pumps in service last year. Circ Water Temperature Rises values trend at 10 deg F when 18 deg F is much more typical for 2 pumps in service. The step increase in TTD corresponds with FWH 1A and 2
Temp Rises returning to normal values after they had been trending high. Is the plant aware of any abnormal operation of the condensate or condenser systems as the unit returns online?

3

Condenser 7

Issues by Owning Asset

ISSUE KEYWORDS

Keyword Search. ENTER adds the key'
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I Turbine Bearing

TG Bearing 4 Mtl Temp

168 Journal bearing s
2/27/2020 2:02:00 PM P
sActual: 186.7637
sExpected: 180.5803

186 +=Range: 178.7003- 182.4603

Outer thrust bearing

Oil circulator

184

180

178

176

18. Feb 19. Feb 20.Feb 21. Feb 22 Feb 23.Feb 24 Feb 25 Feb 26. Feb 27. Feb

-8 Actual -+ Expected 4 Event

* Detect - Power Turbine Bearing #4 Metal Temperature spiked up from historically steady 180 degF to 186 degF. High frequency data
revealed 1min spikes to > 2,000 degF.

* Diagnose - Built in diagnostics trends showed that 1) All other bearing metal temperatures were steady 2) All bearing vibrations remained
steady with no change 3) Lube oil conditions were steady and 4) Loading on the equipment was not abnormal.

* Resolve - Operations took opportunity of existing upcoming weekend outage to pop the bearing cap and inspect locally. It was determined
that a coolant oil system was leaking into the lubrication oil, causing varnish on the #4 bearing - resulting in the increased bearing temps.

* Plant quantified the cost avoidance at > $2,000,000 due to what would have been a future forced outage avoided! 29



I Cooling Tower Fan

QD_211 CT FAN MOTOR VIB - Steady State &

Cooling Tower Offline

@ Actual = Expected ® Event

e Detect - Upon startup, Cooling Tower motor vibration 2-3X higher than expected.

* Diagnose - User guided context to determine motor & gearbox vibration high. Both were highest vibrations over past
year. Additional context determined Cooling Tower vibration was higher than the other 15 cooling towers on site (same
instrumentation).

* Resolve

* Local inspection validated vibrations were high. Operations took 'slow motion' video of CT shaft, noting severe vibration.

* High vibrations below DCS alarm limits, noticed by Plant Operations, and Plant was going into planned outage - would have not done
maintenance - and indicated this fan would have torn apart - $150k impact.



I Extraction Line Valve

PSIG

300 105 900 —
290 104 200 N WQ.
»

280 103 bt

700
270 102 r'm o,

600 Extraction pressure at FWH 6 [2AFPITE07] downstream of /

HV-565 trending ~7 psi lower across outage. Pressure

260 101 measurement upstream of HV-565 trending normally.

500

w _Y'
250 100 - 2 -
=}

400

240 33
| Lanal

300

230 98 Monday, Sep 11 10:00:00
» [MEAS:2AFTES09] FWH & EXTR STEAM TEMP: 808.9
o [MEAS:2AFZT565] FWH 6 EXTR 5TM MOV POS'N: 100.4
N 200 [MEAS:2ABPT201] EXT STEAM PRESS TO HP HTR6: 282.7
220 o7 « [MEAS:2AFPITG07] FWH 6 EXTR STEAM PRESS: 270.3
210 9% oo ‘ ,
200 35 0
12. Aug 14. Aug 16. Aug 18. Aug 20. Aug 22. Aug 24, Aug 26. Aug 28. Aug 30. Aug 1. Sep 3. Sep 5. Sep 7.5ep 9. Sep 11. Sep

Detect - Across short outage, extraction line steam pressure dropped 7 psi (from 285 psi to 278 psi)

Diagnose - User guided context trend determined upstream extraction pressure instrument was unchanged, but valve
position indicated closed. Supplemental P&ID helped pinpoint where issue might be for Ops to walk down the line.

Resolve — Plant Ops discovered valve disk stem nut had backed off valve stem and found valve disc inside extraction line.
Shutdown procedure control logic could have caused a turbine overspeed event and catastrophic damage to turbine.
$1.2M Risk.
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I Development Initiatives

Prometheus Platform Integrations

Planning & ==
Scheduling @

Shutdown,
Turnaround

APM generates
maintenance
projects that need to
be scheduled and
executed, many of
which need to
happen at the next
planned downtime

& Outage

T Asset
Performance

Management

34



I Development Initiatives

Prometheus Platform Integrations

....... P Master Data
-
. Governance

foay Asset
SRS APM templates and
Management .
automation are based
on clean master data

35




I Development Initiatives

Prometheus Platform Integrations

S Mobiity B

The diagnosis and
resolution of issues
requires field
investigation

T Asset
Performance

Management

36




Development Initiatives

User Efficiency

Diagnostics

A

Competition Competition Prometheus APM

Prometheus APM

Prometheus APM

Competition

40%

Of the historical Boiler Feed
Pump Vibration Issues had shaft
misalignment as the alert cause.

72%

72% of issues with a similar
process data signature have
tube fouling as the alert cause.
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I Development Initiatives

Custom Predictive Analytics
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Time Spent

Prometheus APM is the fastest APM solution to implement, but there
is still room for new and innovative modeling tactics.
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I Proven Returns

S1B

Probability-weighted Savings

@ s2m

Turbine Flow Restriction

%o $750K

Fan Failure

26t $150K

Cooling Tower Failure

S100K

Aeration Blower
Failure

Plants Monitored

BE S185K

Heat Exchanger

A\ Safety

Chemical Explosion

40




I Business Case

° 3-week

i m p I e m e ntat i O n Of Novigseor S Item Count by Category Item Count by Asset Item Impact
hssen Search Q
P 3 p er M | I I ( 1 200 + — ) N L oo =i Area of Mill Issue Count [Issue Impact
' o oo Bleach Plant 14 $26,780
ML models :
) g g Caustic Plant 9 $127,900
. + Cremeet oy LI (o Utiliti 9 13,845
* ~6 months of live e | - ommon Utilities >

RE Generatian D Title Impact Resolut... Category Created Creator Changed « Power & Recovery 34 $375'757
» Chemical Prep

1074483 TG2 Valve Position / Reduced Turbine Output $190,800.00 Work Defi Plant Operations 06/10/2022  kirchnermd@atonix.com 05/11/2023 m
» Power Generation

site monitoring

» Water Treatment 1089640 Sulzer Blower Winding Temps Elevated $101,250.00 Resalved Plant Operations 01/16/2023 VollbrechtA@atanix.com 02/07/2023 v Pulp Machine 8 $282’500
» Wastewater Treatment 1077798 Top Circulation Line Vibration Increase $86,000.00 Resolved Plant Operations 08/04/2022  VollbrechtA@atonixcom  01/12/2023 o
¥ Combined Cycle Plant 1083265  Steam Pressure to Steam Hood Decreasing $75,600.00 Resolved Plant Operations 10/26/2022 HetzelM@atonix com 12/01/2022 P | M . | I 1 1 $280 05 0
° ° : 2?5.?:::“ 1083374 Upper Cooking Screen - dP - increasing $67,500.00 Resalved Plant Operations 10/27/2022  VellbrechiA@atonixcom  05/11/2023 uip ! 2
1 0 0+ o p e ra t l o n a I b Heat R’:’JFF[ on 1087894 LK BURNING ZONE TEMP Decreasing $54,000.00 Resaolved Plant Operations 12/27/2022 fergusonn@atonix.com 03/06/2023 . .
» OTSG 1074664 RB2 Differential Pressure Spikes $45,900.00 Resalved Plant Operations 06/14/2022 kirchnermd@atonix.com 10/13/2022 Screen Ing & Washl ng 4 $27’540
b OTSG-Steam Headers 1092430 Digester Top Circ Line Vibration Increasing $43,000.00 Diagnosing  Plant Operations 02172023 HetzelM@atonix.com 05/22/2023

OTSG Feadwater System
¥ STG System
¥ Common Utilities

Combined Condensate Syst|| | 1081998 Sulzer Blower - Vibrations Increase After MO $34,700.00 Resalved Plant Operations 10072022 chaelkm@atonix.com 03/30/2023 Waste Treatment 2 $25 300
2

+ Compressed Air System 1088249 Wash Press Hydraulic Oil Temperature Increasing $27,000.00 Resalved Plant Operations 12/30/2022 fergusann@atonix.com 03/06/2023
Electrical
1090406 SPRUCE RECLAIM S CURRENT Decreasin $27.000.00 Resolved Plant Operations 01/25/2023  fergusonn@atonix.com 03/06/2023
Gas Detection - - Total 100+ $1,172,147
1098851 526,520.00 05/18/2023 nferguson@prometheu 05/25/2023 ’ ’

Hot Water System RB2 Hi Secondary Air Fan DE Bearing Temp and Vib Incr. Resalved Plant Operations

» Mill Water System

issues identified
with Probability-
weighted value of

$1.2M

1089943 Drop in Flakt Dryer dP 536,450 00 Resalved 15 01/19/2023  HetzelM@atonix com 05/11/2023 Stock Prep 4 $12'475

1089944 PRIM CHIP BIN COND OUTLET TEMP Reduced $36,450.00 Resolved Plant Operations 01/19/2023 fergusonn@atonix.com 05/11/2023

Project Kickoff
JMay 31 Monitoring Kickoff Meeting

Jun 22

Data Backfilled Configuration Complete Baseline Review Complete >
Jun 3 Jun 10 Jun 17




ITake the Prometheus APM Challenge!

Getting started is EASY and FAST

» Instant Replay Pilot — Build the models and see what we
would’ve caught in the past 12 months

> Automatically Builds the business case in 1 month

€30,000 Conference Promotion

42
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