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INSTITUTE Schedule through August 2019

W LIFE CYCLE CHANGING BEHAVIOR TO PRODUCE RESULTS®

GOURSE WHO SHOULD ATTEND YOU WILL LEARN HOW TO DATES & LOCATION DAYS/CEUs COST
Maintenance -, Maintenance Managers and Supervisors,  Lead a world-class maintenance department using planning Sept 25-21, 2018 (KU) 3 consecutive days $1,895
Management & [l ‘2 aswell as Supervisors from Operations,  and scheduling best practices to drive work execution, improve  Dec 4-6, 2018 (CHS) 2.1 CEUs
Skills 5« Warehouse or Housekeeping areas productivity, motivate staff, increase output and reduce waste. ~ Jan 29-31, 2019 (CU)

April 16-18, 2019 (OSU)
Maintenance -2, Planner/Schedulers, Maintenance Apply preventive and predictive maintenance practices. Calculate July 23-26, 2018 (CHS) 4 consecutive days $2.495
Planning and & [l ¥ Supervisors, Maintenance Managers, work measurement. Schedule and coordinate work. Handle Sept 24-27, 2018 (CU) 2.8 CEUs
Scheduling ¢ Operations Coordinators, Storeroom common maintenance problems, delays and inefficiencies. Nov 5-8, 2018 (0SU)
Managers and Purchasing Managers Jan 5-7, 2019 (CHS)
May 7-9, 2019 (KU)
Jun 18-20, 2019 (CHS)
Jul 23-25, 2019 (CHS)
Aug 27-29, 2019 (CHS)
Materials & "9?*-5 Materials Managers, Storeroom Manag-  Apply sound storeroom operations principles. Manage inventory  Oct 23-25, 2018 (CHS) 3 consecutive days $1,895
Management “%_ - &,&' ers, Planner/Schedulers, Maintenance to optimize investment. Understand the role of purchasing. Mar 5-7, 2019 (CHS) 2.1 CEUs
Managers and Operations Managers Implement effective work control processes. Jan 29-31, 2019 (CU)
April 16-18, 2019 (0SU)
Planning for Members of the shutdown or outage teams, ~ Save time and money on your next shutdown by leaming how to Aug 7-9, 2018 (CHS) 3 consecutive days $1,895
Shutdowns, Planners, Plant Engineers, Maintenance effectively plan for and manage such large projects. Leam August 6-8, 2019 (CHS) 2.1 CEUs
Turnarounds Engineers processes and strategies for optimal resource allocation.
and Outages
Predictive g -  Plant engineers and managers, Maintenance, Collect and analyze data to assess the actual operating condition. July 31-Aug 2, 2018 (CU) 3 consecutive days $1,895
Maintenance &' Il ' Industrial and Manufacturing Engineers, Use vibration monitoring, thermography and tribology to optimize Nov 6-8, 2018 (KU) 2.1 CEUs
Strategy 5« Maintenance Supervisors and Managers plant operations. Apr 2-4, 2019 (CHS)
May 21-23, 2019 (0SU)
Jul 30-Aug 1, 2019 (CU)
Reliability ~ s ., Reliability Engineers, Maintenance Learn how to build and sustain a Reliability Engineering program, Oct 23-25, 2018 (0SU) 3 consecutive days $1,805
Engineering § [l ;é Managers, Reliability Technicians, investigate reliability tools and problem-salving methods and ways Feb 26-28, 2019 (KU) 2.1 CEUs
Excellence 5.« Plant Managers and Reliability Personnel to optimize your refiabilty program. Apr 30-May 2, 2019 (CU)
Jun 18-20, 2019 (CHS)
Reliability ~ ~—zzzmp General Managers, Plant Managers, Build a business case for Reliability Excellence, learn how SESSION 1 DATES: 12 days total $7495
Excellence e | Design Managers, Operations Managers  |eadership and culture impact a change initiative and build a Aug 28-30, 2018 (CHS) (4, 3-day sessions)
for Managers and Maintenance Managers plan to strengthen and stabilize the change for reliability. CMRP  Mar 19-21, 2019 (CHS) 8.4 CEUs
exam following Session Four.
Risk-Based :-*, Project Engineers, Reliability Engineers, ~ Learn to create a strategy for implementing a successful asset ~ Oct 2-4, 2018 (CHS) 3 cansecutive days $1,805
Asset g Il ' Maintenance Managers, Operations management program. Discover how to reduce risk and achieve  Feh 12-14, 2019 (0SU) 2.1 CEUs
Management 5. Managers, and Engineering Technicians  the greatest asset utilization at the lowest total cost of Mar 26-28, 2019 (CU)
ownership. Jun 1113, 2019 (KU)
Root Cause Anyone responsible for problem solving  Establish a culture of continuous improvement and create a Aug 21-23, 2018 (KU) 3 consecutive days $1,895
Analysis and process improvement proactive environment. Manage and be able to effectively use Oct 30-Nov 1, 2018 (CHS) 2.1 CEUs
eight RCA tools to eliminate latent roots and stop recurring Mar 19-21, 2019 (0SU)
failures. May 14-16, 2019 (CHS)

Aug 20-22, 2019 (KU)

GET CERTIFIED!

(] EMSOON ) THE Onio STATE UNIVERSITY KU .

CENTEA FOR CORPORATE LEARNING ¢ COULEGE OF ENGINEERING

www.LCE.com

LCELTSS: REGISTER NOW!

*LOCATION CODES: (CHS) = Charleston, SC | (CU) = Clemson University in Greenville, SC | (KU) = The University of Kansas | (OSU) = The Ohio State University
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CONTRIBUTORS

Lee McClish, CPMM, CMRP is the reliability engineer for
RagingWire, a data center company. He previously worked
as a reliability engineer, RCM manager and maintenance
engineer with BASF, Graphic Packaging and PCA. He served
in the United States Navy as a submarine office. McClish holds
a BSME and MBA.

Manuel L. Lombardero, MBA, CMRP is a maintenance
manager for the AES Corporation. He has over 18 years of
experience in the power industry, working in the areas of
operation maintenance and reliability, both in the United
States and abroad. Lombarderois currently a doctoral student,
doing research on the management of intangible assets.

Steve Hill, CMRT is the maintenance manager at Alexandria
Renew Enterprises (AlexRenew). AlexRenew is a water
resource recovery facility located in northern Virginia. Hill has
worked at AlexRenew for 29 years, spending the past 8 years
in a management role. Before his tenure, Hill worked in the
field as an electrician and maintenance technician.

Thomas J. Furnival, is the director of training services at the
Marshall Institute years at Marshall Institute, Thomas Furnival
has supported companies across all industries to improve
their knowledge and performance with custom- and targeted-
education, training and professional development solutions.
Tom has a BA in business and marketing from The University
of Stirling, Scotland. He’s a Certified Professional in Learning
and Performance (CPLP).

Tracy T. Strawn, CMRP, is the president of Energy Services
at the Marshall Institute with over 38 years’ experience in the
process and manufacturing industries. Strawn spent 21 years
in the upstream exploration and production side of the oil and
gas industry, managing surface and subsurface maintenance
activities. Strawn has a Bachelor’s of Science degree from
California State University, Fresno and has completed post-
graduate studies in Behavioral Science at California State
University, Bakersfield. Mr. Strawn is a Certified Quality
Engineer (CQE) through the American Society of Quality (ASQ).
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Workforce Development to Narrow the Skills Gap

The skills gap and resulting labor
shortage are topics we are all too
familiar with as maintenance, reliability
and physical asset management
professionals. Studies have long
forecasted this shortage as a result
of turnover from the Baby Boomer
generation. A factor that is often
overlooked in understanding the
gap is the decrease in educational
opportunities for skilled trades,
preventing a new generation from filling
the gap.

| have seen the shift in education
first hand. In the early 2000s, my
sons were a part of Project Lead the
Way, a joint engineering and trades
program in high schools that worked on
significant projects, including a rebuild
of a Revolutionary War-era submarine in
partnership with the Naval Underwater
Warfare Center. Most of the students
involved moved on to engineering,
science and skilled trades. However,
this program was the exception rather
than the norm. While trade schools
and community colleges have recently
started extension programs to provide
skills training and trade certificates,
these are carried out primarily with the
support of local businesses and are
not widespread enough to address the
global shortage.

SMRP has long recognized the growing
skills gap and is constantly working
to narrow that gap through our
committees, government relations (GR)
program, continuing education efforts,
scholarships and student membership.
Our GR team has placed significant
effort into the Workforce Development
committee and regularly meets with
government officials to express the
need for career and technical education
(CTE). At the same time, several of
our Board directors including Nancy
Frost, CMRP, and Christopher Mears,
CMRP, are working with universities
and trade schools to support workforce
development and spread awareness

of SMRP’s Student Advancement
Opportunities as well as additional
training and certification they can
receive via the Certified Maintenance &
Reliability Technician (CMRT) program.
Individual chapters are also vital in
this fight, conducting local outreach
and support of training programs and
technical schools in their area.

While this issue may seem domestic
in nature, our growing international
membership has also expressed issues
with the skills gap in their regions,
leading to the global expansion of
SMRP’s Approved Provider Education
Program (APEP). This program was
initiated to provide and recognize
training that encompassed the five
pillars and components of ISO 55000.
There are currently over 40 companies
and organizations recognized as
Approved Providers by SMRP.

Another key issue in addressing
the growing skills gap is promoting
continuing education for established
practitioners and professionals.
SMRP supports this effort annually
through our educational offerings and
annual events. This year’s Symposium
featured a keynote from John Smith,
the President and CEO Select of FedEx
Freight. He spoke on ‘Casting Your
Leadership Shadow: Empowering
Supervisors to Reinforce a Culture of
Safety and Reliability.” This excellent
presentation explored the history
of leadership during periods of
change, including rapid expansion,
acquisition and constantly changing
safety and regulatory requirements.
Smith did discuss the application
of Internet of Things (loT) devices
and automation, including concerns
surrounding driverless vehicles.
Following the keynote were multiple
tracks of outstanding information and
presentations which offered excellent
opportunities for continuing education.

Now that this year’s Symposium is

FROM
THE
CHAIR

finished, it’s time to look ahead to the
26th SMRP Annual Conference, which
will take place in Orlando, Florida from
October 22-25, 2018 at the Rosen
Centre Hotel. The Annual Conference
is an excellent chance to network with
fellow members and narrow your own
skills gap with over 60 track sessions,
30 workshops and five facility tours,
covering everything from the Industrial
Internet of Things to leadership skills.
This year’s opening keynote will be
delivered by our honored guest, Captain
Mark Kelly, Commander of Space
Shuttle Endeavour’s Final Mission.
Kelly will discuss lessons learned from
his time in the Navy, outer space and
working with NASA. Facility tours will
include the Kennedy Space Center,
Disney, SeaWorld, the University of
Central Florida and Lockheed Martin.
As always, the networking opportunities
with over a thousand of your peers will
be outstanding. Registration is now
open online at smrp.org/conference.

We’ll see you at the conference!

‘ //////‘"
/s

Howard W.
Penrose, PhD,
CMRP, 2018
SMRP Chair
President,
MotorDoc® LLC,
a Veteran-Owned
Small Business

),

WWW.SMRP.ORG



Emerging Asset

Management-Skills
for Today’s Leadership

Tracy T. Strawn, CMRP, President of Energy Services, Marshall Institute, Inc.

Thomas J. Furnival, CPLP, Director of Training Services, Marshall Institute, Inc.

The Perfect Storm

Change is occurring at an unprecedented rate in industries
around North America and the world. Technology is emerging
and growing in almost all segments of manufacturing and
process industries. These new technologies present challenges
and opportunities unseen in previous years. With the rise of the
digitalized plant and the Industrial Internet of Things (lloT), the
new skills required by the workforce change as fast as the old
ones disappear.

Along with new technologies, there are new government laws,
regulations and standards. In addition, many businesses are
making corporate decisions to comply with or conform to new
standards adopted by industry such as, ISO 9000, ISO 14001,
ISO 31000 and ISO 55000. Educating the workforce to operate
within these standards can create another hurdle for companies
to overcome.

Even with these challenges, the forecast for the United States’
economy is healthy according to key economic indicators.
The global domestic product (GDP) growth rate is expected
to remain between two percent and three percent, and
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unemployment to continue at its natural rate. This should be
good news for industry; in fact, it is so good according to the
U.S. Bureau of Labour Statistics that there were 6.6 million job
openings reported at the end of March 2018. That has led some
industries to claim there are more job openings than qualified
applicants. You may be well aware of this trend with openings
at your own company.

In the face of rapidly changing technical, business and
economic requirements, it comes as no surprise that the new
skill sets required for today’s workers are outpacing the current
workforce’s competencies. To compound this, according
to a study conducted by the Society of Human Resource
Management in 2015, approximately 27 percent of the workers
in manufacturing are 55 years of age or older. Retiring baby
boomers will only deepen the looming skill crisis.

According to studies, more than three-quarters of U.S.
manufacturing plants are more than 20 years old . Many of these
plants are facing decisions on whether to repair or relocate.
With the current economy in a growth mode, relocating existing
plants will be the most likely choice. The decision to relocate



and build a plant from the ground up, using the latest technology
and standards, will most likely be driven by the sentiment: how
can we do this faster, smarter and cheaper?

That brings us to the current trifecta of perfect storms:
technology outpacing the skills and competencies of the
present workforce, baby boomers on the verge of retirement
and aging plants relocating and building to 21st century
standards and requirements. The engineering discipline that
this will have the most significant impact on is that of physical
asset management, including those that are responsible for
repairing and maintaining plant machinery and infrastructure.

The technical skills deficit is prevalent across most industries,
evident in millions of open jobs across nearly all sectors. One
area that is often overlooked, but has a massive impact on
physical asset management delivery and execution, is the
tactical and strategic management and engineering practices
associated with that discipline. This includes the knowledge
and competencies required for effective management at the
supervisor, manager and executive leader positions.

The Changing Role of Leadership

Peter Drucker, an American management consultant,
educator and author, said it best “The productivity of work
is not the responsibility of the worker but of the manager.” If
we believe that is the role of the manager, then the manager
must have knowledge and understanding of what the workers
perform that adds value to the business so he can enable
them to be productive. The manager may not need to be as
technically proficient as the workers, but they should have an
understanding of what the workers do and how they interact
with the business systems.

The knowledge level may vary depending on the level of
management. For example, a maintenance supervisor may
need a higher level of technical skills than a mid-level manager
as he interacts daily with technicians and tradesmen. As we get
closer to the shop floor, the skills of the manager or supervisor
will be more tactical than the mid-level manager — tactics could
be defined as the means to achieve an objective. An executive
leader at a senior level in the organization, such as a director,
would require a high-level understanding of the business
systems, but his necessary skill set required would be more
strategic and less tactical. Strategic skills could be defined as
goal setting, planning and decision making that directs tactical
execution. The mid-level manager would have a blend of tactical
and strategic skills, but lean more towards a strategic skill set.

Based on our own observations of industry management
practices, specifically those in the field of physical asset
management, it’s apparent that there is a lack of tactical and
strategic skills in many facilities. Many of the people promoted
into positions of management have a background in production
or engineering, and perhaps they have the requisite people
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skills developed over time as they have progressed through the
organization. Nevertheless, in many cases those production or
engineering skills may not translate directly to managing plant
maintenance and reliability.

Asset Management — A Unique Role

The competencies and skills required to manage a plant’s
reliability and maintenance are somewhat different and may be
more unique than other disciplines. They could be described as
a blend of management or business processes and engineering
practices. One skill that all levels of physical asset management
can benefit from is an understanding of how all the processes
and practices interact together. In other words, the manager
should understand how parts work together to create value.
The parts that make up this system are what those in industry
call physical asset management.

One skill that all levels of physical asset
management can benefit from is an
understanding of how all the processes
and practices interact together.

We have compiled a list of essential competencies and
knowledge areas for asset management leaders. The focus
is on the tactical and strategic skills required, beginning with
supervisors up to executive leaders. The list is a representative
sample of the critical, established and emerging competencies.
Established competencies are those that are firmly entrenched
in industry, while emerging competencies are those that will
become more critical in the coming years.

There has been no attempt to define the level of skill
required at each management level, but only to list the critical
competencies required. The level of learning required by
these competencies may vary based on the industry and the
manager’s responsibilities. It can be assumed, for example,
that the supervisor, competent in condition monitoring, should
be able to perform the task to a specific standard while his
competence in budgeting would only require limited knowledge
of a few specific terms and practices used by his company.
Disciplined engineers and other specialized supporting
professionals may require skills and competencies listed below
but have not been included as they are outside of the scope
of our focus. Although soft skills, such as communication and
teamwork are equally important, the focus of this discussion is
on the tactical and strategic areas required to be an effective
manager in asset management.

WWW.SMRP.ORG



Emerging Knowledge and Competencies

Emerging Asset
Management Knowledge &
Competencies

Technology

Regulations
and Standards

Core Asset
Management Skills
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Supervisor

« lloT impact on the plant

- Benefits and application of:
- Condition monitoring
*Sensors/Smart devices
*3D printing
°Robotics/Automation

« Application of management
and change

Mid-Level Manager

« The elements, benefits and
challenges of lloT

« Benefits and challenges of
condition monitoring

- Data analytics
- Data analysis
« Decision making

« Resourcing strategy and
plans

Executive Leader

« The elements, benefits and
challenges of lloT

« The digital asset
management investment and
expected return

Data analytics and analysis

Capital investment decision
making

« Understand the behaviours
compliant with OSHA/or
equivalent and company
health and safety policies

« Awareness of ISO 55000

« Supervise and coach
teams’ behaviours, where
applicable, in alignment with:

-1ISO 9000
°1ISO 14001

« How to maintain compliance
with OSHA/or equivalent
regulations and standards

« How to maintain compliance
with company health and
safety policies

« The ability to re-design
processes to support, where
applicable:

-ISO 9000
-1ISO 14001
-ISO 55000
-ISO 31000

OSHA/or equivalent
regulations and standards

Company health and safety
policies

The business case for:
21ISO 9000

1SO 14001

°1SO 31000

-1SO 55000

- Mastery of work
management

°Planning
*Scheduling
cExecution

- Application of reliability
management:

*Conduct RCM analysis
°PM review

« Understand the materials
management spares strategy

« Basic mechanical theory
« Awareness of:
°Budgeting basics

°Scorecard review and
decision making

« Problem solving/Root cause
failure analysis (RCFA)

« Practical knowledge and
application of:

°Work management
> Reliability management
°Materials management

- Budget management:
building, managing and
optimizing

« Scorecard review and
decision making

« Assessing asset
management competency

« Understand asset
management plans

Understand the value of:

°Work management
Reliability management
°Materials management

- Strategic asset management
planning (SAMP)

« Policy development

- Goals and objective setting
and alignment with vision
and mission

« Scorecard review and
decision making




A Roadmap for Upskilling

This is by no means a comprehensive list of knowledge areas
and competencies; however, we believe these skills and
competencies are critical to optimizing the value of physical
asset management today. So the question remains: how you
and your organization transition this list of competencies and
knowledge areas into improved leadership performance and
achievement of company goals? We suggest you consider the
following areas:

Recruiting: While developing in-house expertise and promoting
from withinisideal, there may be instances where itis appropriate
to recruit from outside the company. Recruiting outside can
bring in fresh talent with new ideas that will spur new ways of
working, challenging the status quo. Once you’ve decided which
competencies are vital for your asset management success over
the next five years, partner with your human resources team to
ensure that the competencies, knowledge areas and character
qualities are added to job descriptions. Once this is achieved,
you’ll be more prepared to find talent to support successful
execution of your physical asset management strategy. If you
require outsourced support and guidance, help to attract and
hire the best resources —there are resources available in the
marketplace, just ask your favourite online search engine.

Assessing Competency: Training and development delivers
the best return when it improves meaningful competencies and
knowledge areas. A great way to ensure a return on your training
investment is to close known and important competency and
knowledge gaps. You can identify such gaps by conducting an
asset management competency assessment. If you don’t have
an assessment tool, consider either developing one internally
or with external guidance. A training and development team will
no doubt be eager to support preparing for and conducting a
competency assessment.

Training and Development

Once competency and knowledge gaps are known, you can
credibly prioritize the gaps you will close first through education
and training. To upskill your existing asset management
talent, you should select, curate and provide the appropriate
information, education and training resources. Again, in an
ideal world this would be done in partnership with a training
and development department. As we continue to experience
incredible shifts in relevancy with regard to competencies, it is
important to keep an up-to-the-minute library of education and
training materials.

Succession Planning: Now that qualified leaders are hired and
existing leaders have upskilled, you are in a strong position to
enhance your succession planning tools and process. This is an
ideal arena to engage many experienced and qualified soon-to-
be retirees. Their knowledge and experience is priceless and
should be passed down to the next generation of leaders. If you
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aren’t already actively engaged in such as process, consider
the following tactics: conducting structured on the job training
(SOJT), building job aids, document processes and procedures
and building training programs for the initial content that will be
built into training programs.

Conclusion

As industry grows and evolves, the demand for skilled and
competent physical asset management professionals will grow
as well. Companies can no longer rely on managers whose
competence is tied to the fire-fighting maintenance philosophy.

In the face of rapidly changing technical, business and economic
requirements, the list of skills and competencies required by
physical asset management professionals will only continue to
grow and progress. Companies must train and develop their
physical asset management leaders or risk being left behind
or worse, out of business. Organizations that evolve, change
and develop their physical asset management professionals and
leaders are those that will prosper and grow in 2018 and on into
the next decade.

WWW.SMRP.ORG



Alexandria Renew Enterprises -

Building The Wor
of The Future

Steve Hill, CMRT, ENV, — Alexandria Renew Enterprises
Wendy Callahan, CBP, CCP, PHR, WLCP — Alexandria Renew Enterprises
David Brewster, MBA, CMRT, CMRP — Alexandria Renew Enterprises

Alexandria Renew Enterprises (AlexRenew) is a water resource
recovery facility located in the heart of Alexandria, Virginia.
AlexRenew is recognized as one of the most advanced
water reclamation facilities in the nation. Implementing and
sustaining cutting-edge technology, such as the systems and
processes utilized at AlexRenew requires a dedicated and
highly-skilled workforce.

As with any organization, hiring and cultivating skilled workers is
a challenging proposition, but within the Washington D.C. area, it
is even more difficult. This is due to a lack of heavy industry, few
local trade schools and heavy regional competition. For these
reasons, and the fact that 60 percent of AlexRenew’s skilled labor
force is nearing retirement, AlexRenew chose to implement their
own apprenticeship training and development program.

This article discusses the initial work and coordination
required to establish an apprenticeship-training program for
three distinct trade groups: operators, mechanics and control
systems technicians. It also covers the implementation process,
development and certification of each trade group.

SOLUTIONS VOL. 13, ISSUE 4

Building a Program

Under a citizen-appointed Board of Directors, AlexRenew’s
human resources (HR) department implemented an
apprenticeship-training program through a partnership with
the Virginia Department of Labor and the state’s Registered
Apprenticeship program.



Registering the apprenticeship program with the state agency
ensured working apprentices, employers and the public would
be able to gain a clear understanding of the training content and
ongoing quality of the program. Another advantage included
the availability of funding through program grants that support
the cost of classroom instruction.

After establishing partnerships with state agencies, AlexRenew’s
worked with the trade teams and Human Resources department
to develop a program manual that detailed the apprenticeship
policies and procedures. The Commonwealth of Virginia
approved the program manual and AlexRenew became
a registered apprenticeship sponsor in 2013. Since then,
AlexRenew has actively hired and developed five apprentice
groups, also known as cadres.

Once the program manual was completed and approved,
AlexRenew developed curriculum in partnership with the
Virginia Community College System (VCCS), electing to
pursue three separate trade groups: operators, mechanics and
control systems technicians. The curriculum for control system
technicians followed the four-year electrical apprenticeship
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training requirements from Fairfax Adult and Community
Education Centers (ACE); the wastewater mechanic curriculum
was developed as a hybrid-training program, combining the
curriculum provided at Fairfax ACE with onsite training; and the
wastewater operator curriculum was with the Maryland Center
for Environmental Training. Each program requires a minimum
of 150 hours of annual classroom instruction.

Developing on-the-job training (OJT) requirements was the last
step to finalize the program structure. AlexRenew utilized its
own subject matter experts (SMEs) to develop an OJT model.
The SMEs included licensed operators, industrial electricians,
instrumentation technicians and senior mechanics/mechanic
supervisors. The program currently requires each operator and
mechanic apprentice to complete 2,000 hours of OJT, and each
control systems technician to complete 4,000 hours of OJT. The
hours spent in training are sub-divided into several categories.
Front line supervisors or department managers verify hours that
are logged daily. The apprenticeship coordinator (a department-
designated supervisor) maintains records as part of the
verification process and documentation of program completion.

WWW.SMRP.ORG



Transforming the Future of Qur Profession:

The Regisiered Apprenticeship Program
of Alexandria Renew Enlerprises
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Program Implementation, Management
and Certification

At this point, AlexRenew had an approved apprenticeship
training program with the state of Virginia, defined program
manual, schedule outline for classroom activity through local
community colleges and an OJT structure for documenting
work activity. Before implementation, program coordinators
also recommended identifying leaders within each of the trade
groups to serve as mentors for new apprentices. Mentors
are paired with apprentices, and staff focuses on identifying
OJT activities — preventative maintenance (PM), predictive
maintenance (PdM), and corrective maintenance tasks — that
are aligned with program objectives.

The diagram above provides an overview of the apprenticeship
training programs offered at AlexRenew.

Certification

The goal of these apprenticeship-training programs is to achieve
complete licensing or certification. Licensing programs already
existed in the state of Virginia for the operator and control
systems technician programs, while the maintenance mechanic
program required additional research to identify a nationally-
recognized program aligned with AlexRenew’s expectations.
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The following breaks down the licensing and certification
requirements for each trade group:

Operators Technicians: The wastewater operator
apprenticeship program includes state licensing through the
Department of Professional and Occupational Regulation
(DPOR), which identifies specific training requirements for the
licensing in Virginia. The AlexRenew program requires level
progression and licensing to Level 1 before being considered
fully qualified. With the exception of employees in the
apprenticeship program, all operator technicians must meet
Level 1 qualification requirement.




Control Systems Technician: Upon completion of the state-
sponsored program, control system technicians are automatically
eligible to sit for the Virginia Journeymen Electrical (JE) license
exam. The JE license is also the AlexRenew certification
requirement for the control systems technician role. With the
exception of apprentices, all control systems technicians at
AlexRenew are licensed JE licensed.

Maintenance Mechanic: AlexRenew selected SMRP’s
certification program — Certified Maintenance & Reliability
Technician (CMRT) — as the primary qualification requirement for
all mechanic apprentices. The CMRT “assesses the knowledge
and skills of those responsible for preventative, predictive and
corrective maintenance.” The CMRT aligns with AlexRenew’s
strategic vision and goals identified within the wastewater
mechanic apprenticeship-training program.

AlexRenew implemented CMRT certification as a requirement
for all maintenance mechanics, first testing the certification
process with current mechanics as a means of setting an
example for apprentices. The first round of testing resulted in
a 50 percent pass rate. The goal was to achieve 100 percent
certification, so AlexRenew established study groups led by
CMRT-certified mechanics to better prepare our mechanic team
members for the next series of tests. After each round of testing,
the success rate climbed and AlexRenew soon achieved its goal
of 100 percent certification by all mechanics and apprentices.

AlexRenew believes in building and retaining talent, and is
committed to building the workforce of the future today. The
apprenticeship-training program at AlexRenew is a great

1 13

example of how an innovative organization can develop the
workforce it needs today while ensuring that it creates the
workforce of the future.

References:

“About Certification: CMRT Certification,” Society of Maintenance
and Reliability Professionals, accessed May 10, 2018,
https://www.smrp.org/certification/cmrt-certification.

“About Funding through Program Grants, “The Virginia
Registered Apprenticeship Program, accessed, May 9, 2018,
https://www.doli.virginia.gov/apprenticeship/registered
apprenticeship html.
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Training,

Lee McClish, CPMM, CMRP, Reliability Engineer, RagingWire

Investing in people should be the mantra of every maintenance
department that wishes to be effective. Human capital must
be invested in and treated with high priority. So why do some
organizations choose not to make this investment? Typical
reasons may include a limited budget, not enough time to invest
in mentoring, or the fear that once technicians are trained they
will leave for higher wages and greener pastures. Whatever the
reason, a maintenance department cannot be effective without
highly-trained technicians with the right skill sets.

How to get started

The first hurdle is obtaining management support. The case
must be made using examples of equipment downtime that
could have been avoided or reduced by having the proper
skills in-house. Hiring outside assistance takes time and is
usually very costly on an unplanned basis. Next, a training
program needs to be created, written and circulated among
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A Holistic
Approach

the technicians for input and approval. The following are key
aspects of an effective training program:

1. Survey equipment and required skills needs This includes
the mechanical maintenance required, as well as electrical
maintenance-related areas like power distribution, controls,
electrical drives and programmable logic controller (PLC)
programs. The decision needs to be made regarding
which tasks will be done internally versus externally. A
spreadsheet should be filled out listing each drive and PLC
manufacturer with which each program is running.

2.Survey internal skills One method is using a matrix that
includes required skills such as welding, hydraulics,
pneumatics, bearings, gears, couplings, reading
schematics, electrical fundamentals and troubleshooting.
Any skill required internally should be listed. A scale
should be used to document the desired level from a
trainee to a master level.



3. Prioritize formal training This ensures a solid foundation of
fundamentals are established, supporting the required skill
levels desired. Check with local community colleges and
find out what certificate and degree programs are available.
There are national maintenance skills exams that the college
can proctor to provide insight on any gaps. This input will
help choose which courses are needed.

.Create individual training plans These plans must be
created by sitting down with each person, understanding
their goals and interests, and balancing those with the
department’s goal to improve the overall skill base. There
can be incentives such as pay increases after achieving
a certificate, earning a degree or demonstrating a
competency. These will most likely need to be negotiated in
union plants.

5. Create an external school schedule This should be created

to ensure each desired skill is planned. Original equipment
manufacturers (OEMs) often have specific equipment

classes on various aspects of maintaining their equipment.
These need to be factored in with PLC, drive schools and
local community college courses.

6.Establish an internal training plan This includes on-the-
job training (OJT) done by the Train the Trainer model, or
a senior technician willing to share his or her knowledge
with future generations. There are many fundamental
maintenance training programs available on digital media,
as well as web-based programs that can be used for junior
technicians or anyone wanting to learn more in a specific
area. This plan should include how many hours will be
allotted every week per person to upgrade skills.

7. EXECUTE, EXECUTE, EXECUTE Your genuine excitement is
the key to this venture being successful. It is not a “program
of the month.” It has to become a culture and on-going
expectation at all levels.
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Once a training program has been established, ensure that it
targets all ages and styles of learning to be effective. Hands-
on is often the best maintenance training, but some theory
is necessary for conceptual understanding. Ensure internal
personnel conducting the training not only impart the knowledge
ofthe correcttechniques, but also verify trainee comprehension,
otherwise negative training can occur. Consider meeting with
each technician on a recurring basis to check how they feel their
training is building their skill base.

The following are best practices I've found to solidify a
training program:

« Create skills checklists for each skill listed in the matrix.
Each skill should reflect a progression of mastering that
skill. Skills checklists take a lot of work to create, but they
remove the guess work in acquired-skills assessment.
This method serves as solid evidence that the skill has
been mastered, rather than a feeling, and can be tied
to a promotion. An effective assessment evaluates
theoretical knowledge as well as practical demonstrations
of competency. Consider using work orders to document
completion of practical factors. The following is an
example in regards to bearings:

a. Level 1— What is the purpose of a bearing? What are the
types of bearings we use in this plant?

b. Level 2 — Show how to utilize a bearing cross-reference
manual. Describe the application for various types of
bearings.

c. Level 3 — Describe the common bearing to shaft fits.
Demonstrate proper bearing replacement techniques.
Replace common bearings in the plant, including an
interference fit.

d. Level 4 — Specify a suitable replacement bearing based
on expected loading.

« Schedule the electrician group to receive machine-
specific training weekly. Start in the classroom, going
over schematics to ensure understanding of symbols,
purpose of the logic and sections of the machine. Then
take the schematics machine side and identify the various
electrical components, control boxes, limit switches, etc.
Lastly, schedule a session where a trouble is inserted
and each person troubleshoots the problem. For more
technical skills, create a training board using a spare
PLC, drive or hydraulic system to allow off-line learning or
troubleshooting.

« Set up on-site OEM training on vital equipment. This will
most likely save money with less traveling expenses and
ensures specific equipment training in regards to field
changes, model specifications, etc. is taught. This method
also allows direct interaction with specific machine
components that are covered in the classroom. Consider

inviting a sister plant with similar equipment; you may
be able to charge them a small fee to offset the cost of
training. The best aspect of this is the synergy of sharing
common problems between plants and learning from
each other.

- Research availability of state or local grants. These
are often available for employees learning a craft. | was
personally able to capitalize on $27,000 over two years to
upgrade our technicians’ fundamentals.

« Explore vendor-provided training opportunities. Vendors
such as Motion, Grainger, Fastenal and others often
cover fundamental industry topics for low or no cost.
Typical topics include fasteners, roller chains, belts, slings,
bearings, hydraulics, Loctite and fuses. Everyone will learn
something. | had a 40 year veteran tell me he learned
something after a roller chain discussion. Don’t forget the
donuts!

« Review the gaps. Look for training that your contractors
can provide for a minimal cost. Some examples include
steam boiler contractors, boiler chemistry representatives,
air compressors, welding by local machine shops,
pipefitting or electrical contractors on National Electrical
Code (NEC).

- Investigate organization-developed tools. The packaging
industry has the Packaging Machinery Manufacturers
Institute (PMMI) from The Association for Packaging and
Processing Technologies. They provide certificates in
packaging-oriented mechatronics as a resource.
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« Get it in writing. Before sending someone to external
training, ensure you have a written agreement of what they
plan on learning and how it will be applied at the plant. It
is incumbent upon the supervisor to allow time and create
opportunities to reinforce that knowledge gained or it will
decay quickly.

« Provide detailed-written materials to new hires. Create a
list of industry terms, including types of machines with the
purpose of associated assemblies, to use for on-boarding
of hired employees new to the industry. This should
supplement any established new hire training.

- Establish local cooperative education partnerships. A
great pool of talent can be hired through cooperative
education partnerships with local community colleges. It
gives you a chance to evaluate them as they evaluate you.
After graduation, they can step right in, ready to contribute
versus hiring someone from the outside.

« Consider reliability programs. Reliability programs such
as root cause analysis, trusted platform module (TPM),
predictive maintenance (PdM), lubrication, mean time
between failures (MTBF) and failure mode and effects
analysis (FMEA) may be beneficial. There are many great
resources from organizations like SMRP.

Sustaining a training program

The following are best practices I've found to sustain a
training program:

« Hiring the right skills from the beginning is key. Ensuring
all jobs have detailed job descriptions can promote hiring
the right personnel, determine gaps and provide input
for individual training programs. Consider using the same
national maintenance skills exam to assess possible new
hires. This is a great way to validate what people tell you
during an interview.

- Don’t forget to stress the fundamentals. Use plant
examples where the result weren’t what you had
hoped for and brief the department on where there are
opportunities to improve. These can include proper
rigging, aerial boom lift usage, correct bearing pulling
techniques, resources for applying PdM technologies and
evaluating PM tasks for value adding. Annually, include
computerized maintenance management system (CMMS)
training for maintenance and production.

» Create subject matter experts (SMEs). SMEs provide
their expertise on various maintenance practices and
equipment maintenance. This creates ownership and
develops pride within the department. It also creates a
Train the Trainer program for technicians to gain higher
level skills and extend that knowledge to others, increasing
the knowledge and effectiveness of the department.

« Be watchful for current trends on the best training
techniques. There are numerous webinars and online
videos on most maintenance activities. Additionally, push
OEMs to provide effective training resources.

Start the New Year with a gap analysis. Before each
year starts, a gap analysis should be conducted for new
equipment, identifying gaps not fully closed the year
before. Each individual training plan should be reviewed
and updated to raise the skill level of every maintenance
person. Then, the department training plan should be
updated to start the New Year on the right foot.

Fill holes with a tuition assistance program. If

skills don’t exist internally, push management to
adopt a tuition assistance program for those who
desire to pursue a degree and enhance their career
opportunities. Also ensure the training or school time
is paid time for motivation.

Be a proponent of STEM programs. Work within the
community to educate young people on how necessary
technology is for creating goods. Reach out to local high
schools and joint vocational schools to provide education
and leadership.

Create meaningful Key Performance Indicators (KPIs).
As with any worthwhile program, create one or two
meaningful KPIs to show the impact training has on
continuous improvement towards a world class operation.
This should ensure continued management and
technician support.

Learning is a life-long adventure. Enjoy it!
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Knowledge
Management

Manuel Lombardero, MBA, CMRP, Maintenance Manager, AES Corp

As companies are focusing strongly on asset management, the
question arises as to what are the limits of the asset management
program and if it will work to go beyond the management of
physical assets. Let’s explore the management of one of those
non-physical assets — knowledge.

Knowledge as an asset

The ISO 55000 Asset Management Standard is intended
primarily for managing physical assets; however, it has opened
a door that didn’t exist with its predecessor, PAS 55 — the British
Asset Management Standard that fueled the asset management
revolution. The PAS 55 limited its scope to the management
of physical assets and only refers to other asset types as long
as they interact with the management of physical assets. The
ISO 55000, on the other hand, states that its principles can be
applied to other asset types, leaving room for the exploration
of applying well established asset management principles to
things beyond our grasp, the intangible assets.
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Under The Asset
Management
Framework

Assets are defined by the ISO 55000 as those things that have
“potential or actual value to an organization,” dividing assets into
tangible and intangible. Under that definition, it is easy to argue
that knowledge is an asset and as such, asset managers need to
control it so that the organization can realize value from it.



The knowledge lifecycle

If knowledge is an asset, then it is valid to manage it using
an asset lifecycle management approach to realize its full
value. This is in fact part of the premise of the draft ISO 30401
International Standard for Knowledge Management Systems
Requirements which is currently under development. According
to both the ISO 55000 and the draft ISO 30401 standards,
there are four different stages of the asset lifecycle that should
be taken into account: acquisition, utilization, retention and
disposal. Without this lifecycle approach, it becomes all too
common for organizations to concentrate on only the first stage
of the lifecycle by identifying a knowledge gap and acquiring
new knowledge to close it. This does little to assure that true
value is obtained from newly acquired knowledge.

Let’s further explores the four stages of the knowledge lifecycle:

Stage 1: Acquiring New Knowledge

In this stage, a company identifies what knowledge needs
to be acquired. Companies will hire consultants and trainers,
develop personnel qualification standards and send employees
to different schools and seminars. Just like when you acquire
a new piece of equipment, this is the stage where the biggest
expenditure is made. Upper management will tend to see this not
as an investment but rather as an expense, and that makes sense
because from an accounting perspective, it is an expenditure.

Justifying the training expenditure is sometimes challenging for
supervisors. While there are several approaches for identifying
knowledge needs, a key component for successful training is

Level | Vibration Certification is
added to the Field Mechanic Job

Corporate Strategy is to pursue ISO

55001 Certification _,
Descriptions

Maintenance Department supports
the process by implenenting a
Condition Based Maintenance
Program according to ISO 17359

A Vibration Monitoring Program is
implemented following ISO 13373

18436-2

Field Mechanics are assigned the
vibration data collection role.

121

to ensure that it is aligned with organizational objectives. | will
focus on one technique | have found particularly effective, as
it lines up with my company’s mission and heavily involved the
human resourced department: Job Description versus Current
Individual Employee Skills. This is a form of gap analysis for
assessing and justifying training needs. For it to be effective, itis
critical to have accurate, relevant and detailed job descriptions
that are based on the company’s needs. At the beginning of
this process, the company identifies the functions required to
be able to attain its mission and objective. A list of functions
is then derived from those needs and assigned to current job
descriptions, or to a new set of job descriptions altogether.
Employee assessments can be made to determine where the
gaps are.

Here is a practical example. The corporation decides that part of
its operating strategy is to pursue ISO 55001 certification. This
will have animpactthroughout the organization that affects many
different job roles. Your maintenance department may decide
to support the asset management strategy by implementing
condition based maintenance (CBM); this in turn will lead to the
implementation of a vibration monitoring program, which will
lead to the modification of select job requirements, illustrated
in the following chart:

When job descriptions are aligned with company objectives, all
related training will also be aligned with the company’s mission
and will be easier to justify.

An employee assessment is
conducted and the "gap analysis"
determines level | vibration training
is required.

Training and certification options
are explored and training is added
to the training plan

Personnel training requirements
are determined based on ISO

This training is justified as directly
supporting the corporate strategy.

WWW.SMRP.ORG
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Stage 2: Utilization of the Knowledge

For the recently acquired knowledge to generate value for
the organization, it must be applied and put into practice. This
means some things in the organization should change after the
training is conducted. Besides helping to utilize newly acquired
knowledge, these changes will also lead to new learning. This
stage will inevitably tie in with the last phase of the knowledge
lifecycle, which is retiring obsolete knowledge.

Depending on the knowledge that was acquired, utilization
will be reflected in modification to procedures and manuals,
creation of new programs, purchase of new equipment and
better use of existing equipment. It is important to keep track
of what changes are applied after the training is complete so
that the benefits can be measured. There is a very useful SMRP
metric related to this area — the Maintenance Training Return on
Investment. To calculate this metric, you will need to translate
the changes that occur after the training into cost benefits.
Determining this metric is worth the effort as it will prove that
training in maintenance is indeed an investment.

Stage 3: Retaining Current Knowledge

There are two aspects to knowledge retention, one is retaining
the person with the knowledge and another is retaining the
knowledge itself. While employee retention is fundamental for
and organization’s success, it is never a guaranteed strategy.
The best insurance to prevent knowledge leaving with
employees is to have a solid knowledge retention plan. Here
are some knowledge retention techniques:

. Codify the knowledge: document all relevant information,
equipment history, failure analysis and solutions. Develop
solid operations, maintenance procedures and manuals.
Review them periodically.

- Create a “see one, do one, teach one” culture: this
saying comes from the medical profession and it’s the
notion under which doctors and nurses have been
transferring knowledge for a long time. Encourage your
employees to share knowledge and learn from each other.

- Implement knowledge exchange programs: this includes
programs such as mentoring and job rotation.

Stage 4: Managing Invalid Knowledge

Just like other assets, knowledge will age and become
obsolete. In reality, there are very few cases where knowledge
is simply retired and not replaced with anything else. Most of
the time, knowledge is either updated or replaced with new
knowledge. This makes the managing of invalid knowledge
very closely related to other phases of the knowledge
lifecycle. Itis important to highlight that for most real-life cases,
the retirement of invalid knowledge does not begin with the
acquisition of new knowledge but rather with the utilization of
the new knowledge.
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Knowledge that is codified in your procedures and manuals
should be periodically reviewed and validated as it is easy to
delete invalid knowledge that is codified. Having employees
unlearn invalid knowledge is rather challenging because our
human nature doesn’t allow us to forget at will. The best path is
to help them replace that knowledge with new information and
relearn rather than unlearn.

In Conclusion

Actively managing knowledge should be an important part
of the asset management strategy. The lifecycle approach is
gathering strength as a technique to ensure that knowledge is
properly selected, utilized, retained and retired so that maximum
value can be realized from it.

References:
ISO/DIS 30401:2017 Draft - Knowledge management systems

— Requirements

ISO 55000:2014 - Asset management — Overview, principles
and terminology.

SMRP Maintenance and Reliability Metrics 4.2.3 — Maintenance
Training Return on Investment (ROI)
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CHAPTER NEWS

April 17, 2018 — In the early morning of
Tuesday, April 17th, the Strategic Air
Command and Aerospace Museum
(SACAM) held still in the early daylight.
The museum was temporarily quiet, but
in just a few hours, the museum would
be bustling with activity. Fast forward to
7:30 a.m., as guests were about to arrive.
Board members and volunteers of the
Nebraska-lowa (NE/IA) SMRP Chapter
were arriving and preparing for the
day’s festivities. Banners were hung by
vendors, nametags were handed out and
other miscellaneous business was cared
for. By 9:00 a.m., over 100 people had
arrived at the museum and the chapter
event was officially underway.

The 4th Annual NE/IA Chapter Event was
highlighted by presentations, vendors
and comradery. The day started with
chapter chair, Dennis Uhl, giving a brief
overview on the work that the chapter
has been doing, including partnering with
local colleges in the Nebraska and lowa
areas. Larry Hoing, the chair of the Board
of the Directors, also addressed the
benefits of becoming an SMRP member.

After the opening addresses, the
attendees could choose between two
tracks of sessions to attend. Between
the two tracks, there were four sessions
in the morning and four sessions in the
afternoon. The sessions covered the
following topics:

- Operations Deflection Shape
(ODS) Overview and Case Studies:
the use of ODS to perform advanced
diagnostics of vibration and noise
using the animation of vibrational
patterns

- Developing Quality Key
Performance Indicators: the
process of finding key performance
indicators (KPI) that add value and
drive improvement
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Proper Electrical Grounding:
the proper way to ground
instrumentation to reduce noise
while adhering to and improving
upon the National Electrical Code
(NEC) standards

Developing a Business Case for
Management: how to properly
develop a vision and lay out the
benefits of potential project

Alignment/Thermal Growth: how to
align a shaft and how thermal growth
affects the accuracy of alignment

Doing Good Planning and
Scheduling: best practices for
affective planning and scheduling

Internet of Things (loT)

and Data Science: how loT and data
science are driving improvement and
how they are used

« What Community Colleges Can
Offer for Skills Development:
how community colleges prepare
their students to be successful for
technical careers

In between sessions and at lunch,
attendees were also given the opportunity
to interact with vendors and explore the
SACAM. The vendors setup booths in the
main room and were available for hands
on demos, best practices and general
industry discussion.

After the sessions completed, the
day ended with members of the NE/
IA SMRP Chapter gathering to have a
chapter meeting. The day’s events were
discussed and board elections were
held. Overall, the event was a success
and the chapter is planning on hosting
the event at the Strategic Air Command
and Aerospace Museum again next year.



ADVERTISE
with SOLUTIONS

SMRP offers a host of advertising opportunities for companies desiring to reach maintenance and reliability
professionals committed to the practice of promoting excellence in physical asset management. Contact
Jane Siggelko (jsiggelko@smrp.org) or visit smrp.org for more information.

We look forward to working with you in 2018!
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Career and Technical Education (CTE)
is important to ensuring that tomorrow’s
workforce has the skills and training
needed to succeed in an ever changing
global economy.

According to the Association of Career
and Technical Education (ACTE), half of
all STEM jobs call for workers with less
than a bachelor’s degree. Jobs that
require more than a high school diploma
but less than a four-year degree account
for 54 percent of U.S. labor market, but
only 44 percent of the country’s workers
are trained at that level, according to the
National Skills Coalition (NSC).

While more than half of employers are
reporting a talent shortage, CTE programs
are preparing a pipeline of workers that
possess the technical competencies and
workplace skills to succeed in the most
in-demand areas, including information
technology and skilled trades.

SMRP is supportive of policies and
legislation that increase access to
high-quality CTE. For example, the
Carl D. Perkins Career and Technical
Education Act Perkins is the primary
federal investment in our nation’s CTE
system that recognizes the importance
of aligning training with the demands
of today’s business and industry. SMRP
is working to ensure that the Perkins
CTE Act continues to be supported
to sustain the next generation of
maintenance, reliability and physical
asset management professionals.

In June, SMRP signed onto a coalition
letter along with 400 businesses and
educational communities to advocate for
the Senate to take swift, bipartisan action
to reauthorize the Senate’s Strengthening
Career and Technical Education for the
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21st Century Act, a bill to reauthorize
the Perkins CTE Act. By July, U.S Senate
Health, Education, Labor and Pensions
(HELP) Committee approved the draft
bill to reauthorize the Carl D. Perkins
Career and Technical where it will move
forward in the legislative process to the
full Senate.

SMRP is dedicated to fostering the
next generation of practitioners and
professionals through CTE. We encourage
you to get involved and collaborate with
educational institutions in your local
communities, and even at the state and
federal level, to make a tremendous,
lasting impact on the workforce available
to you.

Visit www.smrp.org/Government-Relations
to learn more about getting involved.

SMRP is dedicated
to fostering the
next generation

of practitioners
and professionals
through CTE.
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Memphis Plays Host to the 2018
SMRP Symposium

This past June, SMRP held a memorable SMRP Symposium
in Memphis, Tennessee. Tennessee’s second largest city,
Memphis is home to many companies from the manufacturing
and transportation industries, which made it a perfect choice
to hold an event for maintenance, reliability and physical asset
management practitioners and professionals. This event
hosted more than 130 attendees over two days at the iconic
Memphis Pyramid.

The 2018 SMRP Symposium opening keynote featured a local —
incoming FedEx Freight President and CEO John Smith —whose
presentation, “Casting Your Leadership Shadow: Empowering
supervisors to reinforce a culture of safety and reliability,” told
the story of his experience at FedEx Freight. He explained how
managing a “safety above all” approach in any business has to
start with senior leaders and top management. His presentation
described the new, advanced technologies FedEx Freight
implements to drive safety improvements with FedEx Freight.
Under his leadership as SVP of Operations, FedEx Freight
has successfully adopted technologies that improve safety
and efficiencies, which includes compliance with the federal
electronic logging device mandate. Before closing, he stressed
the importance of focusing equally on people, service and profit
to ensure a safe, efficient and reliable organization.

After the opening keynote, the event broke out into track
sessions led by expert SMRP members who gave their
session attendees key insights to help them develop best
practices and new skills to take back to their facilities. All of
the track sessions followed the five pillars of the SMRP Body
of Knowledge and included presentations on implementing
industrial internet of things (lloT), hiring and managing the
right people, plus skills needed for the next generation of
practitioners and professionals.

Wednesday concluded with a panel discussion on how to
communicate the business case for maintenance and reliability
to decision makers and those colleagues outside of the reliability
team. This discussion featured prominent SMRP members
including Bruce Hawkins, CMRP, CAMA, Shon Isenhour, CMRP,
CAMA, CCMP, Ramesh Gulati, CMRP, CMRT, CAMA, and Vlad
Bacalu, CMRP, CAMA. They answered questions from those in
attendance and gave their expert advice on how to approach the
top levels of any organization with the value of a sound reliability
program. This is an area where many maintenance, reliability
and physical asset management practitioners and professionals
struggle, as knowing the value of a sound reliability program and
communicating that value are two different hurdles to overcome.
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After the closing panel discussion, it was time to participate
in workshops and three facility tours that highlighted some
of Memphis’ most prominent companies. Attendees took part
in the FedEx Express Experience Tour at the FedEx Express
SuperHub near the corporate headquarters. Those on the tour
learned about the day-to-day happenings within the hub and
the almost 30 onsite maintenance facilities. The tour guides
explained how in 24 hours, there is never a moment that a
FedEx plane isn’t transporting freight. In any given year, FedEx
Freight carriers log enough driving time to go to Mars and back
seven and a half times.

Memphis is also home to International Paper’s headquarters,
the largest pulp and paper company in the world, employing
55,000 employees. Tour attendees took a short trip to Olive
Branch, Mississippi, to the International Paper Corrugated Box
Plant, where they learned about the corrugated box-making
processes and the facility’s best practices that add to the
company’s reputation as the world’s leading producers of fiber-
based packaging, pulp and paper. The final tour took place at
DuPont’s Soy Protein Isolate Production Facility and explored
the facility’s equipment and maintenance programs. The tour
guides discussed DuPont’s use of predictive maintenance
technologies such as vibration, lubrication, motor maintenance
and thermal imaging.

A big thanks goes out to all of the attendees, companies,
presenters and city of Memphis for helping SMRP put on an
incredible SMRP Symposium. Stay tuned for information later
this year on the next Symposium event!
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Join over 1,000 attendees

for the premier event for maintenance, reliability and physical
asset management practitioners and professionals.

Register now at smrp.org/conference




THE #1 CONDITION MONITORING CONFERENCE
IS RETURNING TO ORLANDO
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2018 INTERNATIONAL MACHINE VIBRATION ANALYSIS & CONDITION MONITORING CONFERENCE

= Vibration & Thermography ik Oil Analysis i‘] Wear Particle B8R Motor Testing I Ultrasound  #§ Lubrication  wile Alignment ; Balancing

The International Machine Vibration Analysis and Condition Monitoring (IMVAC)

Conference provides practical learning in the important aspects of industrial I M V A c

vibration analysis, complementary condition monitoring technologies, and the EMATICMAL

reliability improvement fields of precision alignment, balancing, and lubrication P ey

designed for vibration analysts and condition monitoring professionals. USA 2018

We hope to see you in Orlando! Visit our website to learn more about IMVAC. www.imvacconference.com

INCREASE EQUIPMENT

RELIABILITY
THAT’S WHAT WE DO...

At Inpro/Seal®, we are dedicated to providing equipment reliability solutions through
engineering excellence, superior sealing technology and unmatched customer support.

Our custom engineered sealing solutions increase MTBR and significantly reduce
maintenance costs through permanent bearing protection and process sealing
technologies on a variety of rotating equipment. Our unique product line includes:
Inpro/Seal Bearing Isolators, Smart Shaft Grounding, AM Solutions Shaft

@l N PRO/ SEAL Seals and Sentinel Floating Brush Seals.

A Waukesha Bearings Business

EXPERT ENGINEERING. PROVEN RESULTS. To learn more about increasing equipment reliability, visit www.inpro-seal.com.
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Mobius Institute

Mobius Institute is a worldwide provider
of reliability improvement, condition
monitoring and precision maintenance
education to industrial plant managers,
reliability engineers and condition
monitoring specialists. Mobius’ work
allows plants to be successful in
implementing reliability improvement and
condition monitoring programs. Mobius
delivers training via public, in-plant and
online education programs. Mobius’ key
advantage is its unique training style
that uses innovative 3D animations and
software simulations to make complex
topics easier to understand. More than
26,000 industrial professionals from
177 countries have been classroom-

i
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trained since 2005, and thousands
more through Mobius e-Learning
products. Mobius Institute Board of
Certification is an ISO/IEC 17024 and
ISO 18436-1 accredited certification
body that provides globally recognized
certification to reliability professionals,
vibration analysts, ultrasound analysts
and thermal imaging specialists.
Additionally, Mobius further contributes
to the condition monitoring industry
by hosting the International Machine
Vibration Analysis and Condition
Monitoring (IMVAC) conferences and
website, CBMConnect.com. Mobius
Institute has offices in Australia, Belgium,
Costa Rica, India and the United

2 e e

Software

Solutions for Asset Management and RAM Analysis

| SWIRP

APPROVED
PROVIDER

States with over 90 training centers
in 50 countries. For more information,
visit www.mobiusinstitute.com, call
(615) 216-4811 (GMT - 5) or email learn@
mobiusinstitute.com.

HBM Prenscia Solutions delivers better data insights that empower smarter planning, design, and operational decision making.

e Assurance in reliability and durability engineering
e Optimize life cycle of assets and increase their value while reducing maintenance costs
e Improve operational efficiencies and equipment availability while ensuring safety

www.hbmprenscia.com

Prenscia=

WWW.SMRP.ORG
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Operational Certainty Consulting, Emerson Automation Solutions

Every operation faces the challenges
of unexpected downtime and high
maintenance costs due to equipment
failures. Emerson has the unique ability
to bring state-of-the-art predictive
monitoring and sensing technologies
while integrating proven reliability
services and training that drive bottom
line results.

Emerson is a leader in reliability and
advanced equipment monitoring for the
leading results in equipment uptime,

managing full-production rates and
delivering full-product quality each and
every day.

Maintenance & Reliability
Training Offerings

Our maintenance and reliability training
is developed, delivered and managed
in compliance with guidelines set by the
International Association of Continuing
Education and Training (IACET). These
guidelines ensure quality learning

is achieved by students through the
combination of a structured approach to
training development and instruction. The
certification by IACET enables attendees
who successfully complete an Emerson
course to receive Continuing Education
Units (CEU).

The following is a list of key courses
offered. We also offer mentoring
services in support of these courses to
help clients implement and sustain their
reliability efforts.

COURSE DAYS DESCRIPTION
Introduction to Planning & Scheduling 2 Designed to provide an understanding of the fundamentals of creating and
Principles maintaining an efficient planning and scheduling program.
. . An intensive course designed to simulate real-world situations and teach participants
AEHEINEEE W EITHEENES FEmTT) & how to effectively execute the planning function.
q ] Learn how to manage, organize and control inventory risk through strategic MRO
Materials Management Strategies 3 inventory management.
Reliability Centered 2 Covers all important aspects of RCM Analysis and Implementation. Learn how to
Maintenance (RCM) Principles effectively participate in an RCM program and implementation.
The Reliability Game®is designed to teach participants to make the transition from a
The Reliability G ® 1 reactive to a proactive maintenance environment.
e A You will follow the money to discover the business potential of reliability, including
financial opportunity.
: A comprehensive overview of key elements, which must be understood and integrated
ll\zﬂogndatlonal AwRarlgne.?s roDr fessional 4 to be most effective in the maintenance and reliability profession with the basis of the
aintenance & Reliability Professionals course structured on the SMRP Body of Knowledge (BOK).
Overview seminar for those with no prior experience in vibration analysis. Students
Fundamentals of Vibration Analysis 2 learn about causes of vibration, methods of measurement and prepares the
participants for the Basic Vibration Analysis Training Course.
Basic Vibration Analysis, Category | “ These courses comply with Category |, Il & 1l Vibration Analyst per ISO standard
Intermediate Vibration Analysis, Category Il (Each 18436-2: Covering vibration condition monitoring and diagnostics, measurement
Advanced Vibration Analysis, Category Il course) techniques, instrumentation set-up and interpretation.
. This course provides insight into advanced functionality of Emerson’s unique
FERIUB LR e e I 3 PeakVue™ technology and Autocorrelation.
IR Thermography Level | This class is intendeq for pergonnel Yvho have limited or no gxperience in infrared
ith Certification E 3 thermography analysis and diagnostics. Successful completion of the course and
(with Certification Exam) passing of optional examinations may lead to Level | or Level Il certification.
This course is designed for individuals who have limited or no oil analysis experience.
g Guidelines and instruction for starting an oil analysis program will be provided. The
CubreationiEevelifiéiEovel 3 course focuses on the basic properties of lubricants and lubricant specifications
including additive packages.
Wear debris analysis is often referred to as the most important form of oil analysis.
Wear Debris Analysis Workshop 2 This course teaches how to apply conditions such as the environment and other
outside factors to make an accurate root cause analysis.

APPROVED
PROVIDER

SOLUTIONS VOL. 13, ISSUE 4

Being an Approved Provider offers us the ability to be an asset to the reliability improvement community.
Our ability to provide training that is relevant and user focused is a key to our development and delivery processes. Our
instructors are CMRP certified with multiple years of experience, which enables them to relate, discuss and focus on
pertinent industry challenges.

WWW.SMRP.ORG



A content-rich CBM commumty where professionals
yand &

CONNECT

'www.cbmconnect.com

LEARN. SOLVE. CONTRIBUTE. CUSTOMIZED.

Access to hundreds of Solve issues at your Da you have something CBM Connect uses
condition monitoring plant by referencing to share? Contribute an advanced-technology
videos, articles, podcasts great case studies article, case study or allowing you ta see
and technology solutions. and by having answers to other's only content that is im
discussions with your questions, partant to you
peers online,

CBM CONNECT IS NOW LIVE - LOG ON TODAY!

CBM CONNECT™ is powered by MOBIUS [NSTITUTE

IRIS ¢

Enhancing Vision

SEE IT. SHOW IT. FIX IT.

RI For more information, go to
www.rditechnologies.com

TECHNOLOGIES

WWW.SMRP.ORG
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SMRPCO

Accenture

Advanced Technology
Solutions, Inc.

AEDC

Agrium

Air Liquide Large Industries
Alcoa

Allied Reliability Group

Ascend Performance
Materials

BEMAS

Bentley Systems
Braskem
Bristol-Myers Squibb
Cardgill, Inc.

Delta Airlines
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Dupont
Eli Lilly & Company

Emerson Process
Management LLLP

Eruditio, LLC
Hormel Foods

Jacobs Technology — JSOG,
KSC

Jacobs/MAF

Kaiser Aluminum

Koch Industries, Inc.

Life Cycle Engineering
Louis Dreyfus Commodities
Mead Johnson

Meridium, Inc.

Mosaic

SUSTAINING
SPONSORS

Nissan North America
Nova Chemicals Inc.

NTN Bearing Corporation of
America

Nucor Steel Gallatin

Owens Corning

Pfizer, Inc.

The Dow Chemical Company
Turner Industries

UE Systems

Wells Enterprises Inc.

Wyle Laboratories



Check our online
calendar for updated
information on SMRP S,
on the Road, Exams,

and Events.



36 |

NEW CMRP

Accenture
Mela Laucarie

Aleris
Greg Lorenzoni

Alkermes
James Green

Allied Reliability Group
Terence Garten

Arcelormittal USA - Cleveland
Works Railway Inc.
Harry Warner

AYTB
Ibrahim Al Fahaid
Sanjay Deshmukh

BASF
Nathan Mehdi

BGIS
Saad Bin Farooq

BP
Primcharan Sookram
Trinidad Aarti Jagmohansingh

Cenovus

Gary Topolinski
Energy Inc. Paul Phee
Energy Inc. Srinivasa

Coca-Cola Bottling Co.
Consolidated

Henry Bass

Christopher Ferguson
Frankie Hobbs

Gregory Kluener

John Rutherford
Melanie Sabella

Cona Services
Daniel Stuebe

Cooper Tire & Rubber Company
Tim Harmon
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DEWA
Mohammed Suhail Ahamed

D. Rampersad Co. LTD.
Prakash Jagessar

D.R. Ch
Adesh Jagessar

Dixie Chemical Co
Brandon Lee

Dominion Diamond Mines
Mike Sluggett

Dan Torozan

Rebecca Van Hattem

Duke Energy
Tony File

Egyptian LNG
Abdelaziz Khedr

El Seif Engineering Contracting
Mahmoud Mohammed

Finning Canada
Liviu Luca

Gardein International
Sanjay Chandra

GlaxoSmithKline
Chris Godfrey

Gold Field Ghana Ltd
Daniel Boaitey

Guardian Industries
David Schlicht

Jacobs

Todd Hayward
Myron Majors
Joseph O’Neill
Herbert Redfield
Julie Margaret

Jo Fleur Enterprise
Kuar Lal Rampersad

KBR - AL YUSR
Rodrigo Ruperez

Maaden Aluminium
Andrew Plummer
Maaden Aluminium Junaid

Mars Food
Chad Strang

Mars Wrigley Confectionary
Katherine Price

Methanex Trinidad
Randy Jagessar

Nation Gas Co. of Trinidad &
Tobago
Govindar Sohanlal

New York Power Authority
Leonard Caputo

Newmont Mining Corporation
Tim Carr

NGC Energy Sdn Bhd
Karthik Subramaniam

Nova Chemicals Inc.
Jess Czajkowski
Michelle Landry
Vikas Vij

Nutrien

Christi Kendrick
Shailesh Jasani

Oglethorpe Power Corporation
Michael Karakos

Owens Corning Edmonton Plant
Gurpreet Minhas

PBF Energy
Ryan Paul

Petrosave Integrated Services Ltd.

Nnamdi Achebe

PLC Engineering
Fawaz Ahmed

Qatar Petroleum
Hassan Abdulla
Mashooq llahi Mohamed Yacoob



Muthamil Rajamanickam

Prabhakaran Thandavarayan

Aasif Vindhani

ReliaSoft Brasil
Thiago Amato

Rehrig Pacific Company
John Fini

Repsol Oil & Gas Canada

Darren Costall

RS Waldie Consulting Ltd.

Robert Waldie

Sabic

Arsalan Ahmad
Abdullateef Al Fouraih
Magbool Mir

Husam Abed
Mohammed Mofarh
Eid Awad

Hassan Ali

Naif Aghdir

Abbas Ahmed

Saudi Aramco
Humod Al Mutairi
Mohammed Alabdullatif
Abdullah Albgami
Ahmed Alkulaibi
Matain Alshardi
Mohammed Alghamdi
Khalid Al-Rashedi
Asad Hamdan
Abdullah Nlagbout
Ammar Nasser
Abdulmajeed Ayed
Ghazi Ali

Mohammed Saleh
Sultan Abdullah
Mortadha Habeeb
Mohammed Ahmed J.

Saudi Kayan - Sabic Affiliate

Faris Al-Sharif

SGS
Samuel Addei

: Sherritt International
. Maurice Williamson

: Startec
. Gordon Kelly

: Turner Industries
¢ Caleb Lovell

Verso Corporation
Lorin Martin
Vistaprint
Spencer Brooks

: Volcan S.A.
Sarah Cossel
Norman Smith

. Titus Bosco
Timothy Hendrikz
¢ Rubin Nambiar
Mohammad Alanazi
: Adbulaziz Al-Jafari
 Ibrahim Alshuraif
: David Martinelli

. Adetunji Taiwo
Greg Padesky

¢ Brett White
Francisco Lopez

* Kirish Balram
Mark Crockford
Timothy Engelien
¢ Robert Frost

Ravi Haraksingh

. Jason Joley
Austin Kalcec

. Annie Lawley
Robert Leek
Wallace McDonald
¢ Rich Moreau
Orlando Nieto Toledo
¢ Hasten Parker
Kalpesh Patel

: William Scott

Ray Sutherland

. Mark Wentzel

: Mark Bondi
Patricia Derksen

¢ Brian Dunlop

- Douglas Johnson
Stephen Miller

¢ Kimon Pierson
Ben Pinel

: Les Schibler
Thomas Walker
Gavin Wright

. Abdulrahman Alfakhri
Hamad Albesher
© Muhammad Karim
Joe Schmidt

: Omar Al-Ageel

: Abdullah Almarri
Faisal Al-Omair

. Zakariya Alsaihati
Imran Khan

. Bara Yousef

: Chad Adams

: James Flockhart
Ricky Lucas
Austin Mehner

¢ Chris Rudisill
Stephen Scott

. George Warwick
Jonathan Yelverton
: Bellal Ragoub

: Bashir Al Midani
: Paul Bishop

¢ David Dotey
Scott Fischer

¢ Tom Fletcher

: Mike Hissink

. Javed Igbal
Pierre Leroux

: Mark Mendonsa
¢ Bruce Meyers
Michael Repko

. James Sandland
© Luis Valdes

: Neil Young
Poonam Bishnoi
Moghram Alshehry
Brian Kevin
Kedric LaDerald

¢ Abdulaziz Atallah
: Rob Wayne
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Leon Rohan

Mohd Hafiz Bin
Mohannad Ahmad
Kabir Olaide
Babajide Afolabi
Taiwo Adeola
Jackson Friday
Kolapo Olubukola
Timothy Scott
Joshua Andrew
Chukwuma Francis
Gregory Dean
Idowu Oluwole
Freddy Alonso
Edwin Alberto
Paul Edward
Mohammed Awad Saeed
Ronald Reme
Andrew Kingsley
Nicky Keneo
Anthony Wayne
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'NEW CMRT

© CH2M

: Ronald Dingess
: Daniel Jimenez
Stephen Matoska
Dennis McCue

: Mosaic

. Keith Cedeno

: Marcus Peterson
Tyler Scheele

: SABIC
* Hadi Al-Harbi
* Turki Al-Sulimani

SABIC - Kemya
- Faisal Al Dossary

: SABIC -Ibnrushd

: Osamah Al Bathili

: Khalid Al Thupyani

: Mazen Aljirfali

¢ Ali Alomari

¢ Abdulrhman Al-Qabsani
: Abdullah Al-Sayed

: Rayed Al-Zahrani

- Ahmad Shagroon

. Saudi Aramco

: Abdullah Al Ahmari

: Mohammad Al Ahmed
: Abdulmajeed Al Bakhit
. Saleh Al Ghamdi

¢ Ali Al-Ahmari

© Humod Alenazi

. Abdulelah Alenezi

: Khaled Al-Faify

. Yousif Al-Ghamdi

. Ghayath Aljabal

. Turki Al-Motairy

. Awad Alobthani

: Mohammad Al-Otaibi
. Nasser Alotaibi

- Mohsin AlQahtani

¢ Saad Al-Qahtani

: Dhari AlShammari

: Saad Alsubaie

- Ahmed Alyami

. Ahmed Batiyah

: Mohammed Hathal
Saad Shammari

Saeed Al Bahrani
Khalid Al Laythi
Mohammed Al Talaqg
Haitham Al-Ahmadi
Mitham Al-Ebrahem
Sami Alghamdi
Humoud AlGuraibi
Ahmad Al-Haddad
Sadeq Alhalal

Ali Al-Hussain

Ali AlJaffal

Humod Alkhaldi
Meshari Almutairi
Mohammed Al-Otaibi
Khaled Al-Qahtani
Jaffar AlQalalif
Abdullah AlQarni
Hassan Al-Qatari
Ahmad Al-Saihati
Mohammed Al-Salam
Ali AlSaud

Khalifah AlThawadi
Abdulrahman AlWadei
Abdullah AlYami
Saeed Al-Yami

Adel Badawood
Abdulaziz Dosh

Saudi Electric
Mohammed Alhejaili
Fareed Al-Mahri

Abdulrahman Al-Shamrani
Saudi Electricity Company

Abdulaziz Al-Mutairi

SUEZ

Bruce Bunnell
Stephen Pawlowski
Kelly Smith

John Wilmes

Suez Enviormental Services

Roger Pyle
Lane Leitch
Kelvin Moore
Mark Pierce
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