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Practical Reliability for the
Pulp and Paper Industry
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Root Cause Analysis
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What makes a paper mill unique from a Reliability perspective?
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They are a combination of interconnected continuous
processes and discrete manufacturing system
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(m&gFlical Solutions

Acronym Soup

RCM

APM
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(m&gﬁical Solutions

“Organized” Acronym Soup
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Level of Maturity
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Reliability Performance Model

A Practical Approach to Proven Results
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Perform rigorous.
implementation of the
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involves adheringto
maintenance,
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engineeringwork
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*-0
i
L o |

© 2024 refical Solutions, LLC

10



_.m— Act on
3

STRATEGIZE

Maintenance
Work Mgmt.

Maintenance

EXECUTE
Health

Impending

jew Asset

Asset
Strategy ' Identify Perform Root Implement Corrective
e e ilures and Cause ‘Actions and Update
Bottlenecks Analysis Asset Strategy
G
Grn
Work Process
Modiications
Update Asset m_
strategy
—
Prelical © 2024 prelcl Soltions, LLC 1
m Act on Impending.
Failures.
STRATEGIZE @iz
Relabity
Review Asset
Health
o e
Strategy p— Identify Perform Root T
Sz res and Cause Actions and Update
Bottlenecks Analysis Asset Strategy
]
Erins
e
Update Asset
Strategy
(E@&yrelical Solutions 3
© 2024 recal ouions, UG
G
vyton | on | men || veyon
Risk Variables — - N
-
.
Safety e N . [
* Environmental g —
3 e
. F o | ©  w ow
* Operations
[
* Financial ree | gy i 0w ow
(I
o
s 0 05 s x| ow
[
—
Prelical © 2024 prcl sluions, LLC 14

14

1/30/2024




Overall Rating

Safety Environmental Operational
+
1x10=10 1x 100 = 100

= 120 (B)

A >=1000

B >=100 and <1000
C >5 and <100
D

<=5
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Why is Criticality Important?
G He ZN: 1
Determines what level of asset Helps to determine stocking levels of
strategy is required to mitigate failures materials in the storeroom
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Asset Criticality Distribution

High Criticality Medium Criticality
(A) ()]
* 5-10% of Assets * 20-30% of Assets * 60-75% of Assets
« Consider robust asset strategies * Manufacturer Recommendations  Basic Care

development « Asset Specific Templates * Run to Failure
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Act on Impending
Failures
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Failure Phases

Phase of Failure Mitigating Action

Primary Failure Initial indication of an impending Condition Monitoring.
failure
Secondary Failure Inability to perform intended Root Cause Analysis (RCA)
function
Primary Secondary

Process temperature too hot — Off-spec product
High vibration of bearing —— Pump fails
Pipe thinning ——————— & Steam leak
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Installation

Primary Failure

Asset Performance

Time

PRRgpical solutons »
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Reactive

Actingafter asecondary failure hasoccurred
g, Repairing pumpafter it fals tofunction

Predictive

Analyzingthe condition of the equipment and
actingwhen equipmenthealth dictates
., 0il Analysis

—
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Asset Strategies

Preventive
Performing maintanance on equipment on a fxed time
nterval

&g, Changingoil onafixedtimeinterval

Proactive

Analyzing secondary failures and determining
Root Causes and recommendations and
analyzingunacceptable risks.

@, RCA Reliability n design. FMEA-
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« Bearing Failures

« Coupling Failures
« Performance Issue

—
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* Seal / Packing Failure \i\\;

Anatomy of an Equipment Strategy

Risks (Failure Modes) Mitigating Actions

—> « Vibration Analysis

* Visual Coupling Inspection

* Maintenance Rounds

* « Operator Rounds

* Alignment Check

* Routine Oil Sampling

* Evaluate pump performance
curve and system curve

* Stock materials in storeroom

AN
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Act on Impending
Failures

EXECUTE
Review Asset
|" Health
Identify Perform Root Implement Corrective
Gy Failures and Cause Actions and Update
Work Process
Bottlenecks Analysis Asset Strategy
Engineering
Work Process
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Typical Maintenance Work
Management System

Work | Work
[Identification u Execution [hb Closure
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O 0 O

0 i i Mechanical i
Coord. Planner Supervisor
Maintenance
Electrical / Instrument. Electrical / Instrument
Planner Supervisor
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Work Identification
How is work identified
in the facility? 7
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Early detection of equipment defects
* Use of operator/craftsman senses and basic
diagnostic tools

* Supplements more advance inspections performed by
Predictive Maintenance Group (e.g. vibration,
infrared)

Allows identified defects to be planned and scheduled
+ Will reduce unplanned equipment downtime and
related maintenance repair cost
* Reduces the probability of safety and
environmentalissues

Creates a feeling of ownership of the equipment

—
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Rounds (Operator/Maintenance)
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Pump / Motor
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Data Collection Points ~SentifuelPume

Check Bearing Temperatures (inboard/outboard)
Check Bearing Overall Vibration (ips) (inboard/outboar
Check Seal Water Pressure

Inspect Coupling RPM (if safe to do so)

Inspect for loose, short or missing bolts on base and
flanges

Check oil level

Check oil quality (visual inspection)

Electric Motor

Check Bearing Temperatures (inboard/outboard)
Check Bearing Overall Vibration (ips)
(inboard/outboard)

Ensure airflow on fins and back, and clean debris
from back of motor

Inspect for loose, short or missing bolts on base
Ensure all cables are in working order
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Quality work
o — history starts
= with accurate
o SAP natifications
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Operationalizing the Equipment Strategy

Implemented
Strategy

* Maintenance Plans

* Operator Rounds

* Process Trends

* PdM Routes (e.g.,
Vibrations Analysis)

—,
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Reliability Engineer
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Strategy

* Process Trends
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Implemented

* Maintenance Plans
* Operator Rounds

Operationalizing the Equipment Strategy

Bearing
- Failure

@ Reliability Engineer
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Act on Impending
Failures

STRATEGIZE

EXECUTE

Maintenance
Work M
Operational
Work Process

Review Asset
Health

Identify Implement Corrective
Failures and Perform RCA Actions and Update
Bottlenecks Asset Strategy.

Failure Elimination
Work Processes

—
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Root Cause Analysis Steps

Data Collection Review Trends to Verify Success

Critical data about the event Track work history, process
needs to be collected before Analyze the Event trends and other data to ensure

analysis can begin The teaml besin the andleis the event has been mitigated or

eliminated
process utiizing a cause-and-
effect diagram
Assemble the Team Develop Corrective Actions and Report
Across functional team needs Once causes are known, corrective
to be assembled actions can be developed and reported

to decision makers
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Undesirable

Prelical Event Management System (PEMS)

Data
Collection

Organize a
Team

Event Management System

Prioritize
Events

Analysis Tools

Categorize Events Implement Corrective Action . Logic Tree
— Improvements Development . 5a/hys
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Decision
Outcome

Undesirable Outcome

Physical Roots )

Human Roots

(Active) ‘

: < Human (Soft Issues) ‘ ‘ Physics (Hard Issnes)>

Company Culture, Systems and Paradigms

38

Reliability does NOT change
until you change the behavior of
the equipment

Ken Latino

—
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Act on Impending
Failures

 Start with Failure

STRATEGIZE Elimination and

Work Backwards

EXECUTE
Vet
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Review Asset
Health

Identify Implement Corrective
Failures and Perform RCA Actions and Update
Bottlenecks Asset Strategy

Failure Elimination
Work Processes
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Practical Reliability Project

g

crticaty

RootCauseAnaysis

Identify Reliability Projects.
and determinethe root
causesand implement
mitigating actions to allow
equipment/system to serve
itsintended function

Ensure equipmentis in
CMMS/EAM and assess
criticality

@ r1Tus

Strategy Develpment. Operationsizesrstesy
Define equipment ailure
modes/risks and developan
effective equipment strategy to
sustain reliability improvement

Operationalize the strategy
by monitoring key process
variablesand strategy
actions

2
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Reliability Project Examples

Thick Stock Pump Failures
Pulper Plugging

Broke Processing Issues

Fan Pump Failures
Paper Machine Sheet Quality Issues
Startup Delays after a Machine Outage

Recovery/Power Boiler Trips

Soot Blower Failures
MC Pump Failures

Refiner Failures

Machine Roll Bearing Failures
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Role of Reliability Engineer

e i Lipling il Troubleshooting Failure of the Day
8 Equip HEIE Extra technical person to work outages
loping Equipment Strategies
Strateies Supervisor Etc
—
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Reliability Engineer Time Ratio

How Should a Reliability Engineer Spend Their Time?

80%

Reliability
Engineer
Time
Ratio

Improve the Mill

20%

—
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Area Reliability Improvement Teams

Reliability Engineer
Relability Engineer should
scltate the tean

Include frontline
workers whenever

possible!
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Prelical Service Offerings
Root Cause Analysis & Operator Driven Reliability

(ODR) Route Developmentand
Implementation

Essentials Training

lity Project Facilitation

GE AssetPerformance

Criticality and Equipment = Management Support

Strategy Development

—
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Root Cause Analysis Essentials Workshop
Atlanta, GA

May 8-9, 2024 ) “‘lo %,
e relical g9 :
Oct 1-2, 2024 - 99%earn
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Bob Latino Ken Latino
blatino@prelical.com Kenneth.latino@prelical.com
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Thank you for attending!
Please refer to the link below to E"i‘ E
download the slides from today’s a0
webinar.

https://content.prelical.com/downloads
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