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Loctite® Liquid Threadlockers

* Available in varying strengths — low strength
for small screws, medium removable strength,

and high strength

e Wicking grades available for pre-assembled parts
o Specialty products available for oil resistance,

low halogen and low sulfur applications,
and plastic fastening

e Fast curing threadlockers eliminate the
need for primers

¢ High temperature threadlockers withstand
temperatures to 450°F

Loctite® Hand Pumps

e Dispense
threadlocker
directly from
the original 50 ml
& 250 ml bottles

Provide simple,
clean, and
precise hand
held dispensing

Dispense at

any angle from
0.01 ml to 0.04 mi
without leaks =
or product waste

LOCTITE 1
Maintenance
Workshops

Every time your equipment
goes down, or springs a
leak, your profits do too.
Eliminate expensive
breakdowns and
time-consuming repairs.

MAINTENANCE

The Loctite® Maintenance Workshop is
exactly what your technicians need to
keep you up and running.

¢ Asingle two-hour on-site
training session

¢ Hands-on training
® Product application techniques
o Customized content

Loctite® QuickStix™ Threadlockers

Loctite® Tight®

Gel Threadlocker

e Threadlocking in a no drip or run gel form
* Gel stays where you want it, on the part
e Fast, clean, and easy to apply

® Less waste and less mess

Semi-solid stick form offers less waste and less mess
Threadlocking with no leaks, drips, or spills
Fast, clean, and easy to apply

Convenient and portable, they are easy to
carry from job to job

Keep toolboxes, workbenches, and hands clean
Color-coded caps for easy application identification
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from the bottles
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Words of Wisdom

What is world-class maintenance and what does it look
like? How can organizations achieve world-class mainte-
nance performance? Industry leaders wade in on the sub-
ject and discuss reliability trends.

Numbers Don't Lie

PEM’s recent survey provided remarkable results. When
asked if their companies have achieved world-class main-
tenance performance—92 percent of readers said no.

Business of Maintenance

Reliability guru Terry Wireman outlines how maintenance
impacts a company’s ability to make a profit by examining
the return-on-fixed-assets (ROFA) indicator.

Hydraulics Unplugged

To improve world-class maintenance performance, the
name of the game is reliability and ensuring uptime with
your hydraulics. Check out these useful toolbox tips.

Start With a Click

It’s not easy selecting the right infrared camera for the
job. In fact, choosing the wrong camera can be a costly
decision. It pays to fully understand your infrared needs.

Take Hot Shots

When purchasing an infrared camera, you need to have a
good grasp of pixels, accuracy, range and more. Different
thermal imagers are best suited for different tasks.

LIFT TRUCK SAFETY REPORT

Look and Listen

Not using lift trucks safely can lead to product damage,
personal injury and even death on the job. Operators and
pedestrians both have to work smart and stay safe.

19
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Excellence on the
shop floor

e hope the PEM World-Class Maintenance

Handbook will help you on the job. As you

can tell by the results of the PEM world-
class maintenance online reader survey (page 12) and
comments from key industry stakeholders—evolving
into a world-class maintenance organization isn’t easy
for companies.

At MainTrain 2007 held late last month in Toronto,
Grant Forest Products Inc. (GFPI) was named the
winner of the PEM 2007 Maintenance Awards. GFPI
is the leading Canadian manufacturer of Oriented Strand Board (OSB).

The company manufactures OSB in panels of varying lengths and thick-
ness, as well as specialty products, such as web stock, rim board and oversized
panels, among others. GFPI’s head office is located in Earlton, ON. Canadian
manufacturing facilities are in Alberta and Ontario.

Lean, mean and full of steam in northern
Ontario—you don’t have to go half way
around the globe to witness world-class
maintenance practices, nor do you have
to target a large multi-national company.
GFPI and its flagship mill in Englehart,
ON, are a testament to this fact.

In the last four years, 15 month-specific
production records have been broken. At
the same time, the GFPI Englehart mainte-
nance team prides itself on its relentless pursuit of equipment uptime through
a comprehensive preventive maintenance (PM) and predictive maintenance
(PdM) program, as well as a culture that doesn’t tolerate repeat failure.

In the past 10 years, the GFPI Englehart mill has lowered its equipment
downtime by more than 50 percent and now boasts a total annual mainte-
nance downtime of only seven percent, which includes scheduled shutdowns.
The increased uptime has allowed for the reduction of maintenance unit costs
by 10 percent over the last five years.

Congratulations to maintenance manager Jean-Pierre (J.P.) Pascoli and
his GFPI Englehart mill reliability team. In the PEM February 2008 issue,
we’ll include a profile article on the award-winning GFPI Englehart mill.
PEM would also like to thank FLIR Systems for sponsoring the PEM 2007
Maintenance Awards. Let’s hear from you today, as you could be our winner
next year. Watch the PEM Web site for updated submission information.

Happy holidays!

You don't have
to go half way
around the globe tO
witness world-class

Mmaintenance practices.

Robert Robertson, Editor
PEMAC Allied Member
rrobertson@clbmedia.ca
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Digital Dosing™
Large Flow — Perfect Mix

The new DME 375 and DME 940 from
Grundfos Alldos work as perfectly as the
small Digital Dosing™ range - but up to
940 I/h.

Grundfos Alldos remain frontrunners in
dosing technology when it comes to
extreme accuracy, reliability, easy
operation - and now also large flow! With
the new DME 375 and DME 940, the
Digital Dosing™ range covers most dosing
needs and is capable of supplying from
2.5 ml/h to 940 I/h.
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World-class maintenance :

is a lofty goal

By Robert Robertson

Lots of companies and their maintainers use the term world-class maintenance, but don’t really know
what the process entails or how to improve operational performance. Having high maintenance stan-
dards is admirable. At the same time, however, you need to have a solid game plan and understand
fully what must be accomplished. PEM asked top industry experts for their world-class maintenance
insight and helpful advice. Here’s what they had to say:

KEN BANNISTER

etting achievable goals along
Swith a well-managed and ex-
ecuted business plan are min-
imum requirements for charting a
course toward world-class mainte-
nance. A performance-improvement
program entails a paradigm shift, and
companies must be willing to com-
mit to at least a two to three-year,
change-management plan if they’re
to achieve sustainable change. It
starts by understanding the difference between what you
manage and what you can control. This enables you to map
out partnership inputs and outputs, align goals and expecta-
tions and allows for the building of a truly integrated working
partnership between maintenance, other departments and
management.
Try not to fall into the trap of believing that purchasing a
new software package, or new diagnostic tool up front will

¢

4y

Ken Bannister
President
Engtech Industries
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drive change. It's important to change attitude first—then
back it up with a tool kit that’s designed specifically to deliver
on your specified requirements. Looking to the future, | predict
many companies will reflect on the much forgotten basics.
This includes lubrication and contamination management, as
well as the development of effective planning and scheduling
skills, prior to moving into a condition-based, event-response
environment."

DAVID BERGER

ou must have a maintenance

Ystrategy with measurable

? goals and objectives that

! support operations and the overall

k business. In turn, you need to de-

- fine consistent maintenance pro-

. cesses that will allow you to achieve

Rl e ARy ) cxceed performance measures

MR BRI  ond targets within the maintenance
Consultants




strategy. As well, you require information systems, an orga-
nizational structure and a corporate culture of change. This
will ensure that processes are followed and targets met or
exceeded. Finally, you need to have leadership that can moti-
vate and manage this transformation through all of the usual
hurdles, especially the management of behaviour change.

When it comes to world-class maintenance, companies
aren’t doing enough. Many don’t understand the importance
of maintenance and the tremendous contribution it can
make. One key trend is greater integration of maintenance,
operations and engineering. I'm talking about information
systems, processes, organizational structure, training and
strategies. There also seems to be a steady increase in regula-
tory pressures that affect maintenance in all industries regard-
ing health, safety and the environment."

SHAWN CRAWFORD

orld-class maintenance
success is dependent upon
how well each function

and activity are integrated into exist-
ing work processes. To make change
happen, everyone has to take own-
ership. It’s all about education and
teamwork. In the future, the human
dynamic will become the most cru-
cial aspect of our business.

Measurement and how you
integrate this information into your
vision and strategy will also be important. This will allow
maintainers to function in an intelligent and expeditious
manner. Real communication will prove to be a strategic tool.
Through understanding—you will be able to achieve world-
class maintenance from where you are now."

e
Shawn Crawford
Manager, Facilities

Maintenance
City of Mississauga

KEN DESLOGES

he days of maintenance being
Tthought of as 'anecessary evil'
can no longer exist in today’s
competitive environment. Interde-
pendence and not dependence is
the key to success. Companies need
the support from all sectors of their
business to produce a quality prod-
uct at the best price. This will ensure
profitability, which then enables
companies to provide the resources
and funding required to move them
forward. Within maintenance, it takes vision, leadership and
senior management support to achieve world-class perfor-
mance.
Maintenance and management require the same vision.
This vision has to be translated to the shop floor. The imple-

Ken Desloges, PLog
Maintenance, ASRS/
Conveyor Manager
Canadian Tire

mentation of new and innovative technology (along with
openness to dynamic ideas) is critical if you want to sustain
the department's growth, as well as the organization. World-
class maintenance doesn’t occur overnight. It takes great
effort and energy to develop a maintenance strategy, and
then begin the arduous process of implementing it within a
maintenance department.

To become world-class, the first thing you need
to have is a good measurement system
that’s tied into a computerized maintenance
management software (CMMS) system.

You need to understand where you
alé—before you can move forward.

— Ken Desloges

It's important for management to have faith and confi-
dence in maintenance and its abilities. Such a relationship
takes time, but is critical and requires effort from both parties.
Maintenance must work hard to gain and maintain the trust
of management. | believe that maintenance departments are
changing at a much quicker pace than 20 years ago. Main-
tenance departments that don’t strive to achieve world-class
performance will find themselves on a very slippery slope.

To become world-class, the first thing you need to have is
a good measurement system that’s tied into a computerized
maintenance management software (CMMS) system. You
need to understand where you are—before you can move for-
ward. Secondly, you must benchmark yourself against similar
industries. This will ensure that what’s being measured will be
as accurate as possible.

We've created scorecards within the organization that roll
down to the team level. In maintenance, each team has a score-
card with 20 measures that are tied to five strategic objectives.
The measures come directly from our CMMS system. By using
these measures on a monthly basis, they assist maintenance in
targeting areas for continuous improvement. Information will
be the future for world-class mainte-
nance teams."

JOHN LAMBERT

ollowing a structured mainte-
Fnance strategy, such as reliabili-

ty-centred maintenance (RCM)
or total-productive maintenance
(TPM), is the best way although you
have to follow it religiously. If you
start taking short cuts and missing
steps—you won't realize the full ben-

John Lambert
President
Benchmark Mainte-
nance Services Inc.

www.pem-mag.com DECEMBER 2007 7
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efits of this type of program. Be warned, however, as there’s
lots of data showing that many of these programs fail after
three years. | believe the reason for this is that companies
underestimate how many person-hours these programs
take up.

In today’s economic environment, it can be hard to justify
the cost of implementing a new maintenance strategy. The
upside is this may cause maintenance managers to look at
the processes they already have in place. A good example is
a preventive maintenance (PM) program. We don’t rip open
machines like we did back in my early days. We can use

simple unobtrusive instruments, such as a vibration meter
to take measurements, and then we respond to any changes
we detect. This is the basis of a condition-monitoring pro-
gram, but it’s the calendar-based PM program that gives it a
strong structure.

Someone (maintenance mechanic) has the ownership of
the PM. He/she can take measurements before and after
the PM. If follow-up work is required, the planner moves
the work from the PM to a work request and schedules the
job. After the work is done, the machine should be com-
missioned back into service (using the same maintenance
mechanic)—taking and recording the same basic measures
as before. A condition-monitoring program is a fundamental
maintenance initiative. It’s also a stepping-stone on the path
to world-class maintenance. You can start the journey by
using simple instruments and then add more sophisticated
instruments, as your program grows over time.

I advise companies to build a stronger maintenance team.
I tell them to invest in related training. A maintenance team
has to be made up of well-trained, conscientious, proactive
employees. This will prevent more machinery breakdowns
than any maintenance strategy. A big trend in our industry
will involve going ‘green.’” Companies will focus more on
reducing their overall carbon footprint. These improvements
will take us closer to world-class maintenance."

CANADA'’S SOURCE FOR TURBO
COMPRESSORS, PARTS AND SERVICE

MicroTurBo (125/150/175 HP)
* 100% oil free - no gears

» Unparalled flow performance

* Almost zero maintenance
Quiet (65 dBA)

* Lifetime aero-foil

bearings

iinsrngg

TECHWIN

TurRBOMASTER (300 - 3200 HP)

» Highest quality - lowest power consumption

Toll Free: 1-800-715-9466
www.tg-aircompressor.com [

s T Gt it VA

PARTS & SERVICE

* New, fully warranted or re-manufactured
parts available

» Rotating assembilies, seals, bearings,
coolers, diffusers, etc. to OEM
specifications

* MP3 control board exchange program

» Factory re-build options

To contact this advertiser turn to page 30
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BRIAN MALLOCH

orld-class companies must
have a clear understand-
ing of the relationship be-

tween sustained improvements in
production performance and safe,
capable, reliable and repeatable pro-
duction assets. These organizations
also use reliable data to ensure that
metrics become clear indicators of
asset capability, reliability and re-
peatability. Through the use of key
performance indicators (KPIs), you can immediately recog-
nize when asset conditions begin to compromise produc-
tion performance.

Managing physical assets through maintenance needs to
be part of a company’s strategic planning process. Whether
the organization is trying to sustain business or grow their
business—it must be able to rely on production equip-
ment. Based on business objectives, you need to define
equipment-performance requirements, develop asset-
management programs that best fit the business strategy,
implement metrics (or performance indicators), establish
a performance-related management process and assess
progress against both short and long-term goals.

Brian Malloch
Director of
Manufacturing
DoAll Canada Inc.

Those organizations that haven't started to imple-
ment world-class, asset-management practices are
faced with increasingly more difficult challenges.

— Brian Malloch

| estimate that less than 10 percent of production com-
panies could achieve world-class status with their mainte-
nance programs. Those organizations that haven't started
to implement world-class, asset-management practices
are faced with increasingly more difficult challenges. The
implementation process is quite long, and in most cases, the
cost of training and technology required to ensure capable
and reliable equipment can be significant. It’s crucial to
recognize the aspects of asset-management programs that
have the highest rate of return, as you move forward with
world-class maintenance change.

Our company has launched a training process to help each
production and maintenance person understand the benefits
of a world-class, asset-management program. Our produc-
tion and maintenance employees receive extensive training
and education. This is a key point, as maintenance training
and education have evolved to include world-class manage-
ment principles of continuous improvement and lean. Once
companies begin to recognize the value and return on invest-
ment of this trend, the aspect of training and education will
continue to grow to significant proportions."

..

; '

Key Focus Key Factor

Reliable Machines
Predictable . performing
Profitable at optimum

™
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Paftner in PPlant Maintenance

Keeping a plant running at optimum efficiency
is a key factor to remain competitive. Take
advantage of Rexroth‘s comprehensive range of
services to support automation systems in the
field. We adapt our services to suit your
individual requirements ensuring optimum
resource deployment. Our service offering is
available from strategically located service
centers across Canada. Bosch Rexroth.

The Drive & Control Company

Bosch Rexroth Canada  boschrexroth.ca 905 735 0510

For more information, Reert h

go to boschrexroth.ca and
enter webcode CA0013 Bosch Grou P
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JEAN-PIERRE (J.P.) PASCOLI

o advance to world-class
Tmaintenance status, it takes

management support along
with the patience, understanding
and commitment of everyone in
the organization who interacts with
the maintenance department. You
also need a realistic road map with
a logical progression of elements
to implement over time. Finally, as
with any project, you need a leader
who will lead, manage, and drive
the maintenance team to victory. This can and should be a
full-time job—if starting from scratch and looking for decent
progress.

The largest gap deals with reliability management. The
root cause of a failure can involve a lot of work. Many com-
panies give up on the smaller items, which add tremendous
costs to the bottom line and equipment downtime. Once a
company gets going, it soon discovers that key data is miss-
ing from failures to do a proper analysis. Throughout the
process, everyone must re-think what they do and how their
efforts affect reliability. Getting an organization to this point
can be a challenging task. Always remember that informa-
tion management is a key component.

You also want to get away from simply 'predicting" or
‘catching' failure and strive for maximum lifecycles. I'm
happy when we detect a bearing failure through vibration
analysis before it causes unscheduled downtime. Nonethe-
less, it’s even better when | know the equipment has served
us well for many years before failing, and has simply failed
due to reaching the end of its designed life. The current
industry trend of using predictive tools will continue to ex-
pand. Also, hand-held technology will become more afford-
able and popular."

J.P. Pascoli, PEng.
Maintenance Manager
Grant Forest

Products Inc.

JAMES REYES-PICKNELL

oes 'world-class perfor-
D mance' really mean ‘world-

leading performance' when
measured using a set of broadly
accepted measures, which are rel-
evant to the field? In maintenance,
we often consider what measures
are relevant and from that point on-
ward—we often get into a state of
confusion. There are no standards
to go by and ‘benchmark" perfor-
mance levels are hard to achieve. |
believe that world-class is all about
choices that are made. It means the company is doing what-
ever it takes to deliver results, which keep it in an industry

James Reyes-Picknell,
PENng., CMRP, MIAM
President

Conscious
Management

10 PEM Canada's Total Reliability Magazine

leading position. The organization is efficient and effective,
while doing the right things in the best possible way.

At the end of the day, it takes a solid choice.
You need to choose world-class
performance as a maintenance department,

a business function or as a company.

— James Reyes-Picknell

So what does it take? At the end of the day, it requires a
solid choice.You need to choose world-class performance as
a maintenance department, business function or as a com-
pany. Reliability and uptime (our maintenance deliverables)
aren’t just the responsibility of one department. It takes an
entire organization to make every part work well. The path
isn’t linear: without help throughout the organization in a
myriad of small ways—the choice isn’t truly being made.
Motivation, dedication and even inspiration are what | look
for in people—they’re signs that the choice is being made.
Find this—and you find a world-class maintenance organi-
zation."

ANDREW THORNE

ou need to really understand
Ywhat 'world-class' means

and feels like. In my opinion,
it’s a combination of culture and
performance. Relevant metrics and
KPIs must demonstrate truly out-
standing performance in all areas
relating to the organization’s goals
and objectives, as well as more spe-
cific maintenance and reliability. In
addition to demonstrating these
outstanding results, a world-class maintenance organiza-
tion is never satisfied with where it is. Employees also look
for ways to improve on performance. It’s about doing the
right things right—all of the time. This isn’t easy, however,
which is why few companies can consider themselves to be
world-class.

Many companies are trying to achieve world-class results.
They understand the benefits of getting good at maintenance
(more now than historically), but few are successful. We live in a
society of quick wins and people wanting to see instant results,
which hinders maintenance departments becoming world-
class. It can take three to five years of continuous effort and
commitment before an organization can say it's world-class.
Unfortunately, few companies have the staying power." o>

Andrew Thorne
General Manager
Cameco Corp.
(Port Hope, ON)

Robert Robertson is PEM editor. You can reach him by email:
rrobertson@clbmedia.ca.
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Numbers:
Don't Lie®

Tracking world-class -
maintenance trends

By Robert Robertson

.
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PEM recently conducted an online world-class maintenance reader survey and the results were

astounding. We also struck a nerve, as readers put a great deal of time, thought and passion into their
written verbatim answers. PEM wants to thank the readers who participated in the survey. Here are

the key survey results:

QUESTION #1

When asked if their companies have
achieved world-class maintenance perfor-
mance—a staggering 92 percent of readers
said no and eight percent said yes (Table
1). This finding was unexpected, but many
of the reader verbatim answers quantified
the 92 percent result. Think about it—92
percent of survey respondents said their
companies haven’t achieved world-class
maintenance performance.

“T believe that world-class
maintenance means being up
to date with the latest technology.

QUESTION #2

Readers were asked if their companies
would achieve world-class maintenance
performance in the next five years. Table
2 shows that 52 percent of respondents
said yes, and 48 percent said no. As you
can see, the split is fairly close between
the two respondent groups. This at least
reveals some progress on the world-class

12 PEM Canada's Total Reliability Magazine

TABLE 1
Has your company acheived
world-class maintenance per-

formance?
YES

8%
nNo
92%

TABLE 2

In the next five years, will your
company achieve world-class
maintenance performance?

48%

maintenance front, as readers look ahead
to the next five years.

QUESTION #3

Readers were asked which factors played a
leading role in achieving world-class main-
tenance performance. Table 3 shows that
planning and scheduling (80.5 percent),
training and education (70.1 percent) and
preventive maintenance (60.9 percent)
were listed in the top three. It should be
noted that predictive maintenance (PdM)
was close behind at 59.8 percent.

QUESTION #4

When asked if they believed industry has
enough qualified managers to lead world-
class maintenance initiatives and perfor-
mance—~82 percent of respondents said
no, and 18 percent of respondents said
yes (Table 4). Again, this result indicates
that much work needs to be done on the
world-class maintenance front—both in
terms of the corporate boardroom where
high-level decisions are made and down
on the shop floor.



TABLE 3
Which factors play a leading role in achieving world-
class maintenance performance?

FACTORS RANK % OF
RESPONDENTS
Planning/scheduling 1 80.5%
Training/education 2 70.1%
Preventive maintenance 3 60.9%
Predictive maintenance 4 59.8%
Reliability programs 5 51.7%
Key performance indicators 6 48.3%
Total-productive maintenance 7 42.5%
CMMS/EAM technology 8 39.1%
Benchmarking 9 37.9%
Asset management 10 21.8%
QUESTION #5
The last question asked readers to explain
what the term world-class maintenance TABLE 4

means to them. Their collective answers
are varied, pointed and insightful. Here’s
a summary of just some of the answers:

“World-class maintenance is defined as
being able to meet all company commit-
ments, on time and within budget. The
maintenance team needs to be focused
and well trained, while striving toward a
shared vision. The industry faces the chal-
lenge of a shrinking younger workforce.
We must sell the positive aspects of being
a qualified tradesman and the opportu- I.
nity to work in a great industry.”

“World-class maintenance is the use

of methods, technologies and management concepts to
achieve reliability and the extended life of manufacturing
assets. Challenges include finding the right people and
convincing management to invest in maintenance. We also
must raise the public profile of industry professionals. There
are many opportunities for us to produce quality products
reliably and cost effectively.”

“I believe that world-class maintenance means being
up to date with the latest technology and staying one step
ahead of your competition. It’s also about thinking outside
the box, team work, productivity, quality control, energy
savings, environmental issues and workplace safety.”

“World-class maintenance is 98 percent uptime and every
breakdown triggers an action. The main challenge is the
attitude that exists between production and maintenance
personnel toward their roles.”

Does industry have enough
qualified managers to lead
world-class maintenance initia-
tives and performance?

YES

NO
82%

“World-class maintenance is the repair or replacement of
mechanical systems in a cost-efficient manner within the
lifecycle of the asset. Using data collected from operational
and maintenance inspections and services, as well as weekly,
monthly and semi-annual service operations—it’s easier to
use predictive techniques to determine and schedule neces-
sary repairs before it turns into a ‘run-to-failure’ downtime
issue. Costs are the single biggest factor in selling this type
of approach to corporate management. The start-up costs for
vibration monitoring, infrared and other testing can be hard
to justify in the short term. Unfortunately, short term is where
many companies focus the majority of their attention.”

“It’s important to predict a breakdown before it occurs
and then conduct repairs/replacements before they impact
production. The biggest challenge involves budget restraints
and staffing.”

“In my opinion, world-class maintenance involves hav-
ing the right people (both trades and salaried), proven and
practiced procedures fully documented and utilized, as well
as obtaining maintenance support with
new equipment long before the instal-
lation. Challenges include the commu-
nication between hourly and salary staff,
acceptance of new PdM strategies, as
well as maintaining a proper history and
backlog for all maintenance activities. To
achieve world-class maintenance per-
0 formance, change has to be accepted by

all levels of the corporate organization
chart.”

“World-class maintenance means
having the diligence and tools to be able
to do everything possible to minimize
downtime and prolong machine ability
to hold tolerances. The biggest challenge
is cultural change and education of those
outside of the maintenance loop, especially those that drive
the decision-making process. We recently gained the sup-
port from a manager of the production team. This led to an
uptime project, which centres on reliability-centred main-
tenance (RCM) methodology. It’s a big step forward in the
mind-set of our facility.”

“World-class maintenance involves checking your pro-
cesses and not repairing or reacting to uncontrolled con-
ditions. The challenge is to implement a system whereby
you can predict failures before they happen. It's important
to have critical spare parts on hand or quick lead times to
improve the reliability of equipment. Think about using a
comprehensive computerized maintenance management
software (CMMS) system to bring all your maintenance
processes together. This makes for easier management of
critical-parts inventory, work orders, purchasing, equipment
history and different maintenance tasks.”

www.pem-mag.com DECEMBER 2007 13
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“World-class maintenance is being able to see where
your company is at in all of the key performance indicators
(KPIs) on a daily basis, as well as having the ability to react
to them.”

“I believe that world-
class maintenance con-
sists of defined routine
tasks on equipment com-
pleted by both operators
and maintenance person-
nel. Repair parts are read-
ily available or stocked.
Duties or repairs are cata-
logued by equipment or
tool-identification num-
ber in a database for future reference, whereby they can be
accessed by maintenance personnel to determine trends
and complete root-cause analysis.”

“World-class maintenance starts with a well-defined
maintenance strategy, which in-
corporates a preventive mainte-
nance program, inventory and
procurement strategies, as well as
maintenance work flow and con-
trols. Your efforts must be con-
sistent with the use of a CMMS
system along with training for
maintenance and operations. The
challenge is to convince management that the payback
is there. You also need a total commitment on the part of
maintenance and operations staff to follow the programs,
philosophies and strategies laid out in the world-class
maintenance program plan.”

“World-class performance involves doing it correctly the
first time by following best-demonstrated practices, such as
laser alignment, vibration isolation, proper lubrication and
preventive-based programs. A big challenge is obtaining full

support from production, management and maintenance.
Our industry also must start looking long term.”

“World-class maintenance organizations are those that
consistently demonstrate industry best practices and pro-
duce good bottom-line results. The

biggest challenge is a lack of trained

resources on the shop floor and in
maintenance-management positions.”

“Top management has to buy into
the concept of world-class mainte-
nance.”

“With world-class maintenance,

you maximize equipment uptime,

create a predictive and preventive mind-set and control

stock and physical assets. Industry needs to be able to sell

maintenance as an ‘asset’ instead of management viewing
us as a cost centre.”

“Maintenance management
is a living process that needs to
be consistently nurtured with
rigor and discipline.”

“World-class maintenance
comprises less than three per-
cent reactive maintenance. The
greatest challenges are aligning

information technology to the strategy. This includes using
leading and lagging KPIs and involving maintenance, opera-
tions and engineering to continue the improvement process
with the involvement and sponsorship of management.”

“World-class maintenance is simply doing the right things
at the right time.” o>

Robert Robertson is PEM editor. You can reach him by email:
rrobertson@clbmedia.ca.
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IS maintenance a

core-business;

By Terry Wireman
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Malntenance

In many organizations, the term“maintenance”is often described as a necessary evil, an overhead

expense, or even a profit drain. The function of maintaining equipment or assets can be viewed as a

non-critical business function. In other companies, however, the maintenance function is considered

mission-critical and a core-business function. Which view is correct? The issue can be clarified by con-

sidering the definition of a core-business function.

hat are core business processes? There are several
Wdefinitions, but all of them focus on processes

that allow companies to differentiate themselves
from their competitors. A core business-related process may
have an impact by lowering costs, increasing profits, provid-
ing improved service to a customer, raising product quality
and allowing for regulatory compliance.

If management doesn’t feel that maintenance is core to the
business, then it’s important to reflect carefully on what main-
tenance really involves. It’s generally a lack of understanding
of the true impact of maintenance on the profitability of a
business that contributes to this mind-set. The first step is to
understand how maintenance actually impacts a company’s
ability to make a profit by examining the return-on-fixed-
assets (ROFA) indicator.

Maintenance and ROFA

The investment a company makes in its assets often is mea-
sured against the profits the company generates. This measure
is called ROFA. This indicator is often used in strategic plan-
ning when an organization picks what facility to occupy or the
plant in which to produce a product.

Profits

ROFA = Investment in Assets

16 PEM cCanada's Total Reliability Magazine

Best practices in asset management focus on achieving the
lowest total lifecycle cost to produce a product or provide a ser-
vice. The goal is to have a higher ROFA than your competitor
and be the low-cost producer of a product or service. A com-
pany in this position attracts customers and ensures greater
market share. Also, a higher ROFA will attract investors to a
company, ensuring a sound financial base on which to build
further business.

It’s the responsibility of all departments or functions within
a company to measure and control their costs, since they ul-
timately will impact the ROFA calculation. It's only when all
departments or functions within a company work together
that the maximum ROFA is achieved. It's beyond the scope of
this article, however, to deal with all those areas in detail. So,
the maintenance function is the focus here.

The overall goal for any company is to increase profitability.
This is a fact, whether the company is public and has share-
holders, or is private and held by an owner(s). The mainte-
nance or asset-management function can increase profits in
two main ways—decrease expenses (a cost-based strategy)
and increase capacity (a profit-based strategy).

Cost-based strategies

While considering decreasing expenses, it’s estimated that
one-third of all maintenance expenditures are wasted through
inefficient and ineffective use of maintenance resources. There
are two main divisions of maintenance costs—labour and ma-
terials. If a maintenance-based labour budget for a company



is $3 million annually, and one-third of it is wasted, then $1
million could be saved over time. This savings wouldn’t nec-
essarily be in head count reduction. It may be a reduction
in overtime, a lowering in the use of outside contractors, or
being able to perform deferred maintenance without ad-
ditional expenditures.

If the aforementioned budget is $3 million annually, then
studies show that the materials budget will be a similar
amount. If one-third can also reduce the materials budget,
then the savings for improving maintenance efficiency and
effectiveness could approach $2 million per year. This savings
is actually expense dollars that wouldn’t be required. Expense
dollars not used translate to profit dollars.

When improving a reactive-type maintenance organization,
however, these savings aren’t immediate. It takes some time
to realize the total savings. This is due to the fact that chang-
ing from a reactive culture to a proactive, best practice-driven
organization can take from three to five years.

Profit-based strategies

The pure maintenance contribution to profitability is dwarfed
when compared to the savings realized by increasing the
capacity (availability) and efficiency of the assets being main-
tained. For example, in some companies, equipment downtime
may average 10 to 20 percent and even more. The equipment
being down, when it’s supposed to be operating, restricts the

amount of product that’s deliverable to the market. Some com-
panies have gone as far as to purchase back-up or redundant
equipment to compensate for equipment downtime. This has
a negative impact on their return-on-net-assets indicator and
lowers their investment ratings in the financial community.

Even in markets where there’s a cap on volume, downtime
increases costs and prevents a company from achieving the
financial results desired, whether it’s to increase profit margins
or to be the low-cost supplier. There are some organizations
that refuse to calculate the cost of downtime, and some have
even said that there’s not a cost to downtime. They fail, how-
ever, to consider the following:

e Utility costs;

e Cost of idle production/ operations personnel;

e Cost of late delivery;

® Overtime costs to make up lost production to meet sched-
ules, etc.

In reality, the true cost of downtime is the lost sales dollars of
the product not made on time. While this is significantly higher
than the base costs mentioned previously, it’s the true cost of
downtime. Most company finance departments end up with
a compromise number. An organization, however, needs to
have a clear understanding of this cost to make good decisions
concerning its assets and how they’re operated.

For example, if the company (discussed previously under
maintenance savings) examined unplanned downtime for
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the past year, it may find that there
was a considerable amount, only part
of which can be corrected by improv-
ing maintenance. Some of the other
causes for equipment downtime could
be raw materials-related, production
scheduling, quality control, operator
error, etc. If the maintenance downtime
alone was valued at $38 million and a
50 percent reduction was achievable if
maintenance was improved, however,
the savings could be $19 million. If only
10 percent of this amount was spent
improving maintenance—the total
savings would still be $17 million in
throughput. This relegates the projected
maintenance savings previously discussed to a minor issue.
Beyond pure downtime is the cost of lost efficiency. One
company examined the efficiency of its gas compressors on
an offshore operation. It was found that compressors were
operating (due to age and internal wear) at 61 percent effi-
ciency. This loss was approximately $5.4 million annually. The
overhaul would cost $450,000, including labour, materials and
downtime-related production losses. The decision was made
to overhaul the compressors serially and avoid total shut-
down. The compressor overhaul was paid back in 28.1 days

possible for1t‘r?'1'na|ntenance
function to CONtribULe O over-
all plant profitability.

after re-start and the $5.4 million in
increased production was realized
in the next 12 months.

Efficiency losses are always great-
er than pure downtime losses. This
fact becomes more alarming, how-
ever, when it’s discovered that most
of the efficiency losses are never
measured and reported. This leads
to many chronic problems that
are never solved until a machinery
breakdown occurs.

To determine the root cause of an
efficiency problem—you must have
accurate maintenance records com-
bined with financial data.

If a company truly understands ROFA, it’s possible for the
maintenance function to contribute to overall plant profitabil-
ity. While it takes cooperation and focus of all departments and
functions within an organization to be successful—the main-
tenance department can have a dramatic positive impact on
ROFA. Maintainers can contribute to the overall improvement
of ROFA for their companies. >

Terry Wireman is vice-president of Vesta Partners, LLC. You can reach
him by email: twireman@vestapartners.com.
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World-class jOU IMEY starts

with reliability

By Robert Robertson

4" Hydraulics
<7 Unplugge

At the recent hydraulics training day sponsored by Bosch Rexroth Canada in Welland, ON, attendees
learned about hydraulics unplugged. The number one message was reliability and the importance that
hydraulics plays in helping companies achieve world-class maintenance performance.

Role of hydraulic fluid

According to Kevin Eaton, service supervisor-OEM support
hydraulics business unit for Bosch Rexroth, there are a number
of well-known situations that are introduced into a hydraulic
system, which get little or no attention until it’s too late.

“These items because of their seemingly low importance
receive a lack of attention,”he said.“And when left unattended
or monitored—these items can easily escalate to take down
an entire machine system unexpectedly.”

Among the many requirements of the fluid, including sta-
bility against shearing, thermal loads, oxidation and foaming,
etc., viscosity is the most significant factor in hydraulic sys-
tems. Viscosity dictates how thick or thin a fluid is at a given
temperature, which determines friction between the layers of
the fluid.

“Viscosity is required to maintain a lubricating film between
the internal parts of the component,”said Eaton.““Low-fluid
viscosity can result in component damage through inadequate
lubrication caused by excessive thinning of the oil film.

“As the viscosity becomes lower, physical contact between
internal parts will show signs of premature wear. While on
the other extreme, excessively high-fluid viscosity can result
in damage to system components through cavitation. The
latter is caused by the fluid’s inability to fill a void created by a
moving part.”

Poor viscosity damages aren’t isolated to individual compo-
nents. These damages will be seen throughout the hydraulic
system. Although the affect will be different depending on the
sensitivity of the components—excessive damage throughout
the system can result if not attended to.

“Don't ignore the temperature/viscosity relationships,” said
Eaton.“Address temperature-related issues before it’s too late.”

Predictive maintenance
Darren German, Bosch Rexroth’s field service manager, hy-

draulics business unit, said there are pitfalls associated with
traditional predictive maintenance (PdM) strategies, including
a lack of planning and training (consistency), as well as routine
schedules not adhered to.

“Requirements for effective PAM include data must be cur-
rent (‘live’), data collected must be measured in a consistent way,
data must be collected at regular intervals and data must be col-
lected over a long period,”said German.“It all leads to data being
collected automatically, from a fixed installation, performed at
set intervals and stored (ready for use) automatically.”

Hydraulic components

Flav Quiquero, manager-Edmonton (Prairies region) for Bosch
Rexroth, said the purpose of a component-failure assessment
is to determine requirements for preventive measures to pro-
tect against component failure; determine requirements for
analytical information that prevent or provide for warning of
component failure; and establish safety margins (time line) for
managing risk due to component failure.

He also said that the purpose of a component-wear
assessment is to understand the wear affects that individual
components have on the performance and efficiency of the
machine; and determine the optimal replace/repair interval for
each component.

“In terms of maintaining acceptable performance pumps
and motors, consider the following important factors: fluid
maintenance; periodic confirmation of settings; ensure proper
cooling; bearing flushing, if possible; and mounting/align-
ment confirmation (foot-bracket unit),” said Quiquero.“It’s
important to understand the equipment you have, identify
potential risks and determine requirements for maintaining
performance and life expectancy.”

Robert Robertson is PEM editor. You can reach him by email:
rrobertson@clbmedia.ca.
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Start with
a Click

How to select the right
infrared camera for the job

By John Keane

Choosing the correct infrared camera can offer a 10X return on your investment—often in the first year

of use. Selecting the wrong infrared camera, however, can be very costly. Purchasing an infrared camera
is a significant investment for any buyer. Add to this the fact that most buyers use their camera for five

to seven years.

an important and long-term decision. The following
guidelines can help ensure a successful and cost-effec-
tive, infrared-camera purchase for maintenance departments:

“Caveat emptor” or “buyer beware”is particularly true with
infrared cameras. Make sure any manufacturer you’re con-
sidering is a reputable company. You want to“buy” the com-
pany—not just the camera. Find out what kind of customer
service, infrared certification/training and applications support
the manufacturer can provide. Also consider what lenses,
accessories and software options are available, as these are
crucial to the efficient use of your infrared camera.

Since an infrared camera is a major investment in your
predictive maintenance (PdM) program, make sure it’s backed
by service support. Ask for 10 customers currently using the
infrared camera you’re considering to purchase. Then contact
at least three at random. In addition, important commitments
should be in writing from the manufacturer (preferably on
company letterhead) and not just from the representative or
distributor of the product. If you don't think your sales repre-
sentative is knowledgeable or can offer credible consultation,
then it's recommended to deal directly with the factory.

This means the equipment selected represents both

Used systems

“Caveat emptor”is even truer with used infrared cameras,
which are plentiful on the open market. Ensure the cam-
eras you purchase aren’t missing key components or software.
Buyers also have purchased cameras only to discover that the
unit is out of production and can no longer be serviced by the
manufacturer. Make sure you understand where in its lifecycle
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the system you’re considering to buy is. It’s also extremely
important to understand what warranty the product comes
with. This may be your only recourse down the road should the
system not perform to your expectations.

“Specmanship”

There’s a tremendous amount of technical data available on
the Internet about infrared cameras. Detailed product bro-
chures and specifications can be gathered on nearly every
infrared camera. Just go to the Web sites of manufacturers,
training organizations and resellers. Purchasers must note,
however, that there’s no governing body verifying the authen-
ticity of brochures or specifications on the Web.

Two different cameras may be specified at the same sensitiv-
ity of 0.1 degrees Celsius, yet when you evaluate them at your
facility, one is substantially more sensitive. Some cameras spec-
ify accuracy of two percent. When tested, however, they can be
off as much as 10 to 20 percent. This is troublesome because
you pay a premium for a camera that measures temperature.
In PdM applications, inaccurate temperature data is also more
dangerous than no temperature data. A field demonstration is
the most effective way of evaluating an infrared camera.

On-site field demonstration

The“specmanship” examples mentioned above demonstrate
why it’s important to request an on-site demonstration of the
infrared camera you’re considering and not rely solely on Web
or product-brochure data. Also don't let the vendor stay in
a conference room. Using a truck analogy, would you buy a
vehicle for work or personal use without getting a““test-drive”?

SIILSAS dIN4 :OLOHd



Selection summary checklist:

* Find a reputable manufacturer;

» Check several customer references;

» Obtain commitments in writing
directly from the manufacturer;

The answer is no, as they all look great
in the showroom.

Many infrared cameras that can per-
form in an air-conditioned room don’t do
so well in higher or lower-temperature
environments. Have the camera demon-
strated under the actual conditions and
environment in which it will be used.You
can tell firsthand if the camera will be
rugged enough, easy enough to use and
perform your applications sufficiently.
Prepare an identical list of questions and
a sampling of different targets for ven-
dors to perform. This will allow you to
compare models and vendors in an iden-
tical setting. This requires some time, but
it's the most important thing to ensure a
successful purchase.

Ease-of-use

Ease-of-use is an often-overlooked cri-
terion, but is critical to the success of an
infrared-camera inspection program.
Multiple users with varying levels of
experience frequently operate infrared
cameras. If an infrared camera is too
difficult to use, it may not be utilized
at all for inspections. During a product
demonstration, it’s important to operate
the camera and evaluate its ease-of-use
firsthand.

Resolution matters

The image quality of an infrared camera
is primarily a consequence of the num-
ber of pixels or resolution. The higher the
resolution of an infrared camera—the
better the picture quality is. A higher-
resolution camera offers a better ther-
mal image, which will allow you to find
more thermal anomalies faster. Higher
resolution will also give you more ac-
curate temperature measurement from
further away. This enables you to obtain
better results at a safer distance.

Ruggedness

The industrial environments these cam-
eras are used in are often very harsh. It
may be wet, dirty and the equipment
is sure to get“knocked around” on a

* Know what the warranty is;

» Always insist on an on-site demon-
stration;

» Consider future applications;

« Evaluate software options; and

* Get training.

regular basis. If the camera isn’t rug-
ged enough, it will spend more time
back in service than out finding thermal
problems.

Think about the future

Once you select a manufacturer/sup-
plier, write down all of the applications
you intend to use the infrared camera
for (i.e. electrical, mechanical, steam,
roofs and boilers). Also consider any
applications that you may add in the fu-
ture. Then make sure you purchase any
accessory equipment you may need for
these applications (i.e. lenses, software,
high-temperature and flame filters).You
may also want to make a list of future
applications and what accessories might
be required.

Software

Not all software programs for infra-
red cameras are created equal. Some
amount to nothing more than share-
ware to a thermal image pasted in a
report. Some programs provide fully
integrated reporting and database pro-
grams that permit image archiving and
thermal trending. Other programs in-
clude full-featured analysis, which en-
able you to do in-depth “real-time”
thermal trending. Understanding your
software needs in advance can help en-
sure the most complimentary software
purchase. Make sure you see the soft-
ware and exactly what it will do when
you have your field demonstration.

Training

The most powerful infrared camera
in the world is useless without proper
training. A person can learn to operate
an infrared camera in a few minutes,
but understanding what the images and
temperatures mean takes training and
experience. Include training costs when
budgeting for equipment. o>

John Keane is director, U.S. sales for North
Billerica, MA-based, FLIR Systems, Inc. You
can reach him by email; john.keane@flir.com.
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* Transfers new fluids from
drums to storage tanks or
system reservoirs

ELIMINATE YOUR WEIGHT
WATCHING WORRIES.
CALL TRICO.

MAXIMIZE, OPTIMIZE, NEVER COMPROMISE.

www.tricocorp.com
800-558-7008

To contact this advertiser turn to page 30

www.pem-mag.com DECEMBER 2007 21



WORLD-CLASS MAINTENANCE | PEM HANDBOOK

j By Colin Plastow

J Hot Shots

know What you want

with a new thermal imager

How do you pick a thermal imager? Is it about price? Bells and whistles? Do you pick the one that looks

cool? A good thermal imager can play a vital role in implementing a successful preventive and predictive

(PdM) maintenance program.You have to pick the right one, however, for your application and needs.

ver the last few years, managers, maintenance tech-
Onicians and PdM specialists have discovered the

importance of using thermal imaging as a key com-
ponent in what they do. A recent study conducted by Acuity
Market Research, Inc. found that more than 60 percent of
engineers and managers working in the U.S. maintenance
field are using thermography as a PdM tool. In the same study,
nearly 40 percent of respondents said their company would
increase the use of thermal imaging.

Thermal imagers detect the infrared part of the electromag-
netic spectrum. Most cameras operate in the long wave (8 to
14 pm) part of the spectrum and produce visual images of that
radiation. All objects emit infrared and the amount radiated
increases with temperature. Thermography allows users to see
these variations and differences in temperature.

Warmer objects will stand out against a cooler background
and vice versa. Thermography measurements have the ad-
vantage of being non-contact. This makes the technology
particularly useful for moving or electrically live objects and
many hazardous locations.

Of course, heat is often an early symptom of equipment
damage or malfunction, making it a key performance param-
eter monitored in PAM programs. That’s why thermal imaging
has evolved into an important tool for capturing quality data
for routing and reporting, maximizing machine uptime and
reducing operational costs.

As the need for thermal imaging has grown, so has the
number of models and types of functionality on the mar-
ket. As with most new technology, the first imagers were
complicated and expensive. But now with a wide variety of
models and prices to choose from—you might be thinking
that it’s time to clarify which thermal imager would work
best for you.

What do you need to do?
Different thermal imagers are best suited for different tasks.
For example, if you need to take your imager into a harsh en-
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vironment, you want to ensure it’s robust enough to take some
abuse. You'll also need to determine how detailed the images
have to be, what temperature ranges you’ll be measuring, what
kind of reporting and analysis will be done and which lenses
will need to be used. Even simple things like battery life and
portability should be considered.

Pixels, accuracy and range

Just like digital cameras, generally speaking, a thermal imager
with a high resolution (pixel count) will provide more sharply
defined images than one with a lower-pixel count. If your ap-
plication requires capturing images from longer distances, or
images of “small components,”you may want to consider a
thermal imager with a higher resolution—around 320 x 240.
Lower-resolution imagers (160 x 120 or 128 x 96), although
often less expensive, are better suited to applications requiring
less detail.

Temperature ranges can vary greatly depending on the
model and manufacturer, from 100 degrees Celsius to as high
as 1,200 degrees Celsius or higher. Similarly, thermal sensitivity
varies with some cameras detecting differences as low as 0.05
degrees Celsius. Again, the usual rule of thumb is—the higher
the temperature range and/or better the thermal sensitivity
—the higher the price tag.

Accuracy is another important consideration. Most imagers
available for PdM applications offer an accuracy of about +2
percent at +2 degrees Celsius (whichever is greater) with ac-
curacies generally falling off a little at lower temperatures to
about +/-3 degrees Celsius when measuring below 0 degrees
Celsius. Spectral range is usually 8-14 microns.

Future proofing

Resolution, temperature range and accuracy aren’t adjustable
or can’t be upgraded after the fact. They're integral to the spe-
cific model. When considering your options, think about future
uses of the imager and ensure you select a model that will be
able to accommaodate your needs down the road.

VAVYNVYJ SOINOHLIO3TI INNTH ‘OLOHd
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What do you need to see?

With all the different imagers on the
market, your options are wide open.
The colour display palettes include grey-
scale, reverse grey-scale, rainbow, iron-
bow, blue-red, amber, amber-inverted
and high contrast. Many imagers allow
the user to switch between palettes with
the push of a button.

A thermal imager should feature a
good, high-resolution display like a sun-
light-readable LCD, which allows the user
to get a solid idea of the image quality
on-site. Regardless of the size of the LCD,
one challenge facing many PdM person-
nel is the difficulty of identifying key de-
tails and locations within infrared images.
Heat transfer between adjacent objects
can washout or blur temperature differ-
ences. This can make it difficult to produce
images of emitted radiation with well-
defined edges.

Stopgap solutions to this challenge
have most often incorporated the use of
“control images,” or in other words, con-
ventional images taken from the same
angle and perspective that can be used
next to infrared images to aid in identifica-
tion. Of course, this often means juggling
between your digital camera and your
thermal imager.

New technologies and software let you
see conventional and infrared images on
a single display. This allows you to eas-
ily identify the circuit breaker, motor or
switch for future reference.

Of course, not everything you need to
measure is easy to reach. Some situations
are unsafe or impractical to get too close
to, some are around tight corners. An array
of features, add-ons and optional lenses
are available (i.e. an articulating lens that
lets you see around corners or telephoto
lenses that let you take close-up images
of components you just can’t get close to).
Again, this is where an assessment of your
future needs is important. If you're going
to add a lens down the road—you need to
know your imager will be compatible.

Reporting tools

The key to a good PdM program is es-
tablishing a baseline and then having the
ability to spot anomalies before they be-
come shutdowns. This means your ther-
mal imager needs a good reporting and
analysis software program. Your program

should let you store and analyze thermal
images and associated data, create in-
spection routes, adjust key measurement
parameters and report findings. Helpful
features may include:

* Easily create inspection routes and re-
ports;

e Compatibility with standard operating
systems, such as Microsoft Windows;

e Images taken in the field are easily up-
loaded and stored;

¢ Image gallery provides quick overview of
measurements taken in a given session;

¢ All images date and time stamped, con-
tain location information and stored with
the associated temperature data for every
pixel in the thermal scene and for that
location;

e Ability to see temperature readings at
any point in the scene, or select an area
of interest;

* Maximum, average and minimum tem-
peratures of the selected area immediately
displayed;

e Ability to perform accurate in-depth
analysis and to pinpoint "hot spots" with
adjustment of image parameters, without
re-scanning equipment; and

e Ability to adjust: temperature level and
span, palette settings, emissivity and re-
flected temperature-correction values.

Safety, training and ease-of-use

All the features in the world won’t help you
be successful if you can’t use them. If your
team is already made of up thermography
“hot-shots,”you can get the most out of
an imager with every bell and whistle. A
less experienced team, however, may ben-
efit from a productivity standpoint with
an imager that’s straightforward and easy
to use. Many incorporate step-by-step,
on-screen instructions and require limited
advanced training to get started.

When shopping, you may wish to evalu-
ate your team’s skill level and any training
needs, then look for an imager that comes
with a training package that covers all the
bases required to get your program started
or upgrade skills. Maintenance profes-
sionals are now on their way to thermal-
imaging success. >

Colin Plastow is industrial product manager
for Mississauga, ON-based Fluke Electronics
Canada LP.You can reach him by email:
colin.plastow@fluke.com.
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Fast Funnel®
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Convenient.

Trico’s Industriai Fast Funnei®
helps keep your machinery in top
condition by preventing cross-
contamination that can occur with
reusable funnels.

Clean every time, our one-time use
funnels are compact and easy to
store, carry and use. Fast Funnels
come in two sizes and can be used
with most lubricants and liquids.
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CALL TRICO.
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The Good Vibrations

of Increased Operational Reliability

With a comprehensive range of products and
services from F'IS - FAG Industrial Services —
Schaeffler Group offers increased competence to
help customers save maintenance costs, optimize
machine availability and avoid unexpected
machine downtime.
From tools and equipment available from stock to
the most highly tailored solutions, Schaeffler is an
invaluable maintenance partner for:

e Bearing installation and repair

e |ubrication

e Alignment

¢ Condition monitoring and balancing

* Maintenance management
Conceived and designed to promote efficiency
around bearing applications, Schaeffler
maintenance solutions and services support
reliable, longer service life.

SCHAEFFLER GROUP

INDUSTRIAL

Schaeffler Canada Inc. ® 2871 Plymouth Drive ® Oakville ON L6H 555 ¢ 905/829-2750
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LIFT TRUCK SAFETY | REPORT

It pays to work
safely around
lift trucks

yster Company conducted a
comprehensive study of acci-
dents involving lift trucks and
pedestrians. These accidents
are among the most frequently reported
and often involve serious or fatal injuries.
Here are some of the key study findings:
Lift trucks have good visibility, par-
ticularly to the rear. If a trainer operator
keeps a proper lookout in the direction of
travel and maintains the lift truck under
control, and if pedestrians are trained to
maintain a proper lookout for their safety,
there should be few; if any, lift truck/pe-
destrian accidents.

ACCIDENT DATA
Hyster’s evaluation of its own accident
reports indicates that approximately as
many of these accidents occurred while
the lift truck was travelling forward (in-
cluding tail-swing accidents) as in re-
verse. Most reverse-travel accidents
occurred within the first 10 feet of travel,
whereas most of the forward-travel acci-
dents occurred after the first 25 feet.
Many of the accidents involved injury
to pedestrians who were not only aware
of the presence of the lift truck, but who
were, in fact, working with the operator of

PowerlLogic
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the truck that struck them. Hyster found that some lift trucks in-
volved in these accidents were equipped with audible and visi-
ble alarms, and that some lift trucks were equipped with alarms,
which were non-operational at the time of the accidents.

ACCIDENT CAUSES

The lack of detailed information concerning specific accidents
makes it impossible to isolate a common or predominant
cause of accidents involving lift trucks and a pedestrian. Some
of the factors, however, that may contribute to these accidents
include:

e Ambient-noise levels;

¢ Ambient-light levels;

* Number of lift trucks and pedestrians present;

e Level of training of lift truck operators;

* Level of education of pedestrians concerning lift truck oper-
ating characteristics and how to work around them;
 Physical workplace layout, including separate travel zones
for pedestrians and lift trucks;

e Presence of audible or visible warning devices on lift trucks
and other mobile equipment in the workplace;

e Presence of audible or visible warning devices on cranes,
conveyors or other stationary industrial equipment;

e Lack of specific operating rules for lift truck-related travel,
such as sounding the steering-wheel horn at intersections or

UNIVERSITYo/ TORONTO

Professional Development Centre

PHYsicAL AsSET MANAGEMENT
CERTIFICATE PROGRAM

Enhance your expertise with the tools and
methodologies you need for maintenance
excellence.

An eight day course spread over four months
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L e Condition Based Maintenance
~ B o |mplementing Maintenance Optimization &
- Reliability Management

Register Now for Courses Starting February 2008

Program information may be subject to change. Please check the web or call the PDC
for the mi te pr information. The PDC is not liable should a program be
cancelled due to circumstances beyond or within our control

tel: 416-978-3481
toll-free: 1-888-ADD-UofT (233-8638)
email: pdc@ecf.utoronto.ca

Education for a lifetime

www.pdc.utoronto.ca
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when changing directions; and
* Lack of enforcement by management of workplace safety
procedures for lift truck operators and pedestrians.

PEDESTRIAN SAFETY

Pedestrians should understand the operating characteristics of
lift trucks when working in their proximity, and should under-
stand and follow pedestrian rules that are established for their
specific environment by employers. Unlike automobile and
pedestrian traffic, there are no universal“rules of the road” for
the manner in which lift trucks and pedestrians interact.

Many of the largest and most sophisticated users of lift
trucks have concluded that the most effective way to reduce
these accidents is to separate lift truck and pedestrian traffic
to the greatest extent possible. They use travel lanes dedicated
to the trucks and separate travel lanes dedicated to pedestrian
traffic.

Travel lanes may be marked with paint on the floor, or sepa-
rated by physical barriers. Limitations may also be placed in
travel areas for lift trucks to keep them away from high-density
pedestrian traffic, such as near washrooms, break rooms or
time clocks.

Every lift truck application environment is unique.Yet, when
it comes to reducing or preventing accidents involving lift
trucks and a pedestrian, they all have common resources,
including independent safety consultants, employees and
loss-control specialists. They can all assist in developing ap-
propriate rules that may help reduce or prevent the incidence
of lift truck/pedestrian accidents in the workplace.

Here are some examples of workplace rules that are effec-
tive in many applications, which help to reduce or prevent the
incidence of lift truck/pedestrian accidents:

e Limit lift truck travel speed;

¢ Use high-visibility work clothes or vests for pedestrians;

® Restrict customers and non-employees from areas where lift
trucks may be operating;

e Require lift truck operators to stop and sound the steering-
wheel horn at intersections or before passing through plastic
strip curtains; and

® Require pedestrians not to come closer than a predetermined
distance from the lift truck, even when speaking to the operator.

HEARING IS IMPORTANT

Hyster’s study of optional warning devices indicates that ap-
proximately 70 percent of current lift truck users equip their
vehicles with some form of audible or visible warning device.
The available accident data doesn’t show, however, that trucks
equipped with optional warning devices are involved in a
lower incidence of lift truck/pedestrian accidents than those
without them. Many of the largest and most sophisticated
users choose not to equip their trucks with such devices.

No manufacturer of audible or visible warning devices has
undertaken a study on the effectiveness of their devices in re-
ducing accidents; and no manufacturer could provide Hyster
with any data concerning the effectiveness of its devices. The
instructions that accompany such devices instruct the lift truck
operator to always look in the direction of travel, regardless of



Periodic maintenance

Periodic maintenance should be based on each lift truck’s application, make,
model and operating environment. A periodic-maintenance program should
include different services based on the number of hours of service through-
out the year. An example plan would include:

(1) Every 250 hours or six weeks for IC Trucks; 500 hours or three months for
electric trucks:

» System lubrication and general inspection;

* Operational evaluation;

 Engine oil and filter change;

* Wheels and tires—check for damage; and

* Hydraulic lines—check for wear or leakage.

(2) Additional items performed every 1,000 hours or six months of operation:
» Complete tune-up; and
* Fuel filter change.

(3) Additional items performed every 2,000 hours or one year of operation:
* Antifreeze coolant change;

» Transmission fluid and filter change;

* Hydraulic oil and filter change;

« Clean and re-pack wheel bearings ; and

* Brake-system inspection.

You should always refer to the operator’s manual for the maintenance sched-
ule for your lift truck.

Power System s Schneider Canada Services’ highly
g . experienced Power Systems Engineering

Eng tneering (PSE) team provides a wide range of

Focused solutions comprehensive, focused solutions to

to performance problems performance problems for any type of

electrical equipment. Complete service
solutions are available for installation,
maintenance, analysis and modernization
of your electrical system including:

m Arc Flash Analysis

= MP4 Consulting Services

= Harmonics Assessments

= Power Quality Analysis

= Power System Design

= Power System Assessment

= Electrical System Audit

= System Co-ordination Studies

= Ground Grid Studies

= Transient Motor Starting Analysis

For more information, please call 1-800-265-3374
or visit: www.schneider-electric.ca
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the presence of the device.

AUDIBLE AND VISIBLE ALARMS

In determining whether an audible or
visible device may be beneficial in the
workplace, several factors, including the
following, should be considered:

n Audible devices (back-up or motion
alarms)

¢ Sound produced must be loud enough
to be heard over other noise in the lift-
truck operating area;

¢ Sound should be readily distinguish-
able from other noise or audible devices
in the work area;

e Audible devices may contribute to em-
ployee noise exposure and exceed OSHA
noise limitation;
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of the law

The Law of Dismissal for Human Resources
Professionals provides a complete account of
virtually every issue you may face as an HR
professional or executive involving dismissal.
Through Howard A. Levitt’s practical tips and
strategies you’ll gain the clear-cut, easy-to-follow
guidance you need to meet the demands and &
challenges of dismissal, and to avoid liability. -

Make the right decisions regarding
dismissal and avoid liability with ...

Practical dismissal law tips and strategies
from one of Canada’s foremost authorities

S
1 .

Organized for easy use, this resource includes:
e a practical explanation of your rights, potential liabilities and
possible strategies you can implement to make the right decisions

e many examples of actual cases that illustrate each point and help
you to avoid making common mistakes

e practical charts and checklists in several chapters outlining the
steps you must take when analyzing cause, determining what
severance to provide and contemplating changes to terms of

e anin-depth review of the strategies you need to build or defend a

e aspecial chapter on the unique role and responsibilities of federal
employers regarding dismissal, you won’t find anywhere else
e a glossary of important terms to help you understand the language

Everything you need or want to know about dismissing someone, legally and
fairly, is laid out clearly and comprehensively in this single, portable book.

Perfecthound ¢ Approx. 200 pp.  November 2007 $64
P/C 0174010000 * ISBN 978-0-88804-464-8

PEM1007

For a 30-day, no-risk evaluation call: 1 800 263 2037 or 1 800 263 3269

www.canadalawbook.ca
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¢ Hearing protection makes it more diffi-

cult to hear the audible device and to de-

termine the direction and distance from

which the sound is coming;

® Audible devices can be annoying to

operators and workers, and may be de-

activated; and

e Audible devices may also be objection-

able to nearby residents.

n Visible devices (flashing, rotating

and strobe lights)

e Placement of visible devices must be

considered based on use of the lift truck

and workplace conditions;

¢ Lights must clear low overhead ob-

structions and must not shine or reflect

excessively into the operator’s eyes;

¢ Shielding may limit the light’s visibility

to pedestrians;

e Light colour should be different from

lights used on stationary equipment or

background colours in the workplace;

* Workplace-light conditions and reflec-

tive surfaces should be considered when

selecting the type of light; and

* Brightly lighted or outdoor areas may

necessitate bright or intense strobe lights,

or may make the use of lights ineffective.
Whether an optional warning device

may be beneficial overall is dependent

on factors specific to the workplace, and

may require the assistance of a qualified

safety professional to evaluate.

OTHER CONSIDERATIONS
It's important to always consider the fol-
lowing when using audible and visible
warning devices:
* Operators and pedestrians can become
accustomed to, and may ignore, visible
and audible signalling devices;
¢ Operators and pedestrians can become
dependent on these devices and be less
likely to watch for each other;
* Multiple signalling devices in the same
area can create confusion or indifference
for operators and pedestrians;
* Operations and training should be ad-
justed to counter these and any other
potentially negative effects;
¢ Constant exposure to these devices can
be fatiguing to operators/workers; and
e Lift truck users consider the steering-
wheel horn to be an effective means of
warning pedestrians of the presence of
a truck.

Lift truck users must assess their own



workplace to evaluate whether it would
be desirable to equip trucks with op-
tional warning devices, and whether it
would be desirable to change the layout
of the physical workplace. While Hyster
[and other manufacturers] designs lift
trucks to perform basic tasks in moving,
stacking and handling materials—users
must decide how to equip their lift trucks
based on factors that are unique to their
operations.

Safety professionals and workplace
safety consultants are available to as-
sist you in making decisions concerning
workplace layout and the configuration
of lift trucks and other equipment. Insur-
ance companies, industrial safety con-
sultants, workplace safety engineers and
other safety professionals should be con-
sulted by anyone who needs assistance
in determining how best to meet their
specific workplace requirements.

This is an edited version of an article pro-
vided by the Hyster Company. For more in-
formation, visit www.hyster.com.
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Modicon® Advance Program
Your migration to the future

Schneider Canada Services
is committed to partnering
with its installed base to
face the future together.

The Modicon Advance
Program is yet another
innovative solution Schneider
Canada Services offers
to migrate legacy Modicon 1
platforms to state-of-the-art
automation systems.

Call Schneider Canada
Services for cost effective
solutions to upgrade

your legacy automation
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The Timken® Fafnir® housed unit combines the bearing, housing, seal and locking system
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not just about strength. Housed units with shaft guarding technology take the pressure off
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Lightweight Thermal Imager
From Industry Heavyweight

240 x 320 thermal resolution

Forget struggling with bulky, hard-to-use infrared images.
Invest in the new FLIR T400 infrared imaging camera and make your job easy.

This camera uses the latest technologies including optics that tilt at the flick of a wrist, an LCD that also serves as a touch screen, 4-hour rechargeable
battery, and software that makes reporting and documentation a snap.

Check out these great features

* New IR Detector Delivers Four Times the resolution * FUSION made for combining visible light and IR images
of Competing Brands * Removable SD/Memory Card

* Large 3.5" Full-Colour LCD * Rugged Yet Lightweight - Less than 2 lbs

* Optics head tilts 1200 for ease of use « Long 4-hour Battery Life

* Microsoft® Compatible, Email Friendly « FREE QuickReport Software

* 1.3 megapixel visible light camera « Touch screen annotating tool

DETECT hot spots, avoid electrical failures, increase worker safety, and protect building assets now! For Electrical, Mechanical & Building Inspections!

To request your FREE demo or to obtain more information call:

1 800 613-0507 ext: 24 or go to www.goinfrared.com/T400

FLIR

SYSTEMS

The Global Leader in Infrared Cameras
W Servicing Canada for 46 years

Holster for Portability and Target llluminator and Tiltable Optics Reduces Touch Screen Text/Sketch
Easy Access to Camera 1.3 Mega Pixel Visual Camera Back and Arm Strain Functionality

To contact this advertiser turn to page 30




