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Severe Service

Handle With Care
The desired performance of an asset should always be within the 
envelope of what the system is designed to do – even in severe 
environments. Maintenance serves the purpose of restoring 
capability to as close to “built-in” as practical.8

CRITICAL SPARES

Rust Control
Support services, such as care and preservation 
of spare parts, are rarely at the top of the priority 
list. But when preservation and corrosion control 
specialists work with asset owners to ensure 
critical spares are fit for service, the savings can 
be worthwhile. 

VIBRATION ANALYSIS

Digging into Dragline Data
Severe duty motors and complex gearboxes place 
draglines at risk of breakdown. Failure can be 
reduced by using an embedded online vibration 
analysis tool to analyze stress waves and to 
detect gear and bearing defects. 

INDUSTRIAL INTERNET OF THINGS

Making of a Megatrend
Schneider Electric’s Martin Stephenson shares 
insights into the IIoT and what the barriers and 
what the barriers to adoption are in Canada.
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Canadian industrial, energy and mining companies are adjusting to the emerging 
ecosphere of the Industrial Internet of Things (IIoT). The use of automation 
technologies, big data and machine-to-machine learning to diagnose inefficiencies 
and save time and money has created a burgeoning industrial market that is 

reshaping organizational structures. 
A recent PwC survey, Big Decisions Global Data and Analytics Survey, reports that 69 per 

cent of Canadian organizations are being prompted to make big decisions in order to remain 
competitive and survive in an evolving marketplace, whereas 24 per cent are being driven by 
disruption. Harnessing data potential is touted as a definitive source of competitive advantage 
across all vertical markets.

On a global scale, technology research firm Gartner Consulting forecasts that there will be 
6.4 billion connected things in use worldwide this year and this number is expected to grow 
to 21 billion by the year 2020. For a practical example, where components are routinely 
kitted with connected devices to create new value through data, look no further than the 
airline industry; A Boeing 787 Dreamliner can generate a terabyte of data on an international 
round trip flight!

In spite of the disruption caused by the coexistence of traditional and new structures 
within organizations, the focus on asset reliability remains unchanged. Keep in mind that 
smart products represent less than half of all products sold, say analysts, and we’ll likely be 
manufacturing conventional products for decades to come. 

However, automation and track-and-trace technology have opened up unprecedented 
possibilities for integrated product development and production processes. In the after-sales 
service of industrial equipment, the more efficient, preventive remote method of service 
delivery and repairs has supplanted the traditional reactive method of making service calls to 
inspect machinery for failure.

What is different now is the need to use intelligence and analytic tools to uncover fault in 
the asset is being recognized as an integral part of the business protocol. Machine-to-machine 
communication and data-controlled equipment give managers visibility of what’s happening 
in their enterprises, while plant managers and maintenance leads can simultaneously co-
ordinate processes, provide status updates about contamination levels and operating 
temperatures while supporting regulatory compliance. 

The industry is merely at the cusp of this megatrend. Before firms can claim the full benefit 
of IIoT, they need to overcome a few vulnerabilities. When firms consider how data connects, 
they are inhibited by the cost of connecting, especially when they require specialized platforms 
and analytic capabilities in order to meet critical requirements. Another challenge is to ensure 
the safety and level of comfort with sharing data. Firms also realize that if they don’t connect, 
they will remain behind the curve and miss out on opportunities to exploit value chains. 

To ensure interoperability, standards and protocols are important considerations, too.It’s 
rare for any one company to have all of the required engineering capabilities on a common 
platform, which is why more than one vendor is likely to be involved in end-to-end execution 
of a product or service.

Looking ahead, if having data in context and in real time becomes the norm, scalability, 
speed and agility will be powerful drivers in setting the course for cost-effective and, hopefully, 
sustainable overall consumption. n

Disrupt,  
transform,  
thrive

Rehana Begg
Editor
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Newsmakers

Online job portal for engineering jobs

Engineers Canada launched EngScape, an 

interactive online portal that addresses the 

labour market needs of the engineering 

profession in Canada. With statistics and data about 

employment rates, salary, university enrollment 

and diversity, EngScape presents this information 

in an accessible and easy-to-understand way and 

breaks it down by engineering discipline and by 

province.

In addition to the labour market trends and 

projections for the 14 engineering disciplines, 

EngScape also features profiles of individual 

engineers, provides typical job descriptions and 

requirements, and presents career outlooks for 

each discipline to give visitors a true sense of the 

engineering profession. EngScape also includes 

a job search tool that aggregates engineering job 

postings from a variety of online sources and that 

is searchable by engineering discipline and location.

EngScape is the product of  a partnership 

between Engineers Canada and the Information 

and Communications Technology Council (ICTC).

EngScape can be accessed at  

engscape.engineerscanada.ca.

ExxonMobil Fuels, 
Lubricants & Specialties 
president retires 

New Red Seal  
Occupational Standard

Alan Kelly, president of ExxonMobil 

Fuels, Lubricants & Specialties 

Marketing Company, has announced 

his intention to retire effective Aug. 1, 2016, 

after more than 34 years of service. It is 

anticipated that the board of directors of Exxon 

Mobil Corporation will appoint Bryan Milton 

as president of ExxonMobil Fuels, Lubricants & 

Specialties Marketing Company and elect him 

as a vice president of the corporation. Milton 

is currently president, ExxonMobil Global 

Services Company.

For more information, visit www.exxonmobil.com. 

When the Canadian Council of Directors 

of Apprenticeship (CCDA) launched 

the Strengthening the Red Seal initiative, 

one of the top priorities was to achieve an improved 

standard. The Red Seal Program is the Canadian 

standard of excellence for skilled trades and provides 

all partners with industry’s guideposts for describing 

the trade, for designing useful and consistent 

apprenticeship training tools and for developing fair 

and consistent tools for assessment. 

The piloting of the Red Seal Occupational 

Standard (RSOS) in the Construction Electrician and 

Steamfitter/Pipefitter trades has now been completed. 

The CCDA worked closely with industry from 

the Construction Electrician and the Steamfitter/

Pipefitter trades to develop the RSOS.

The RSOS will take the place of the National 

Occupational Analysis (NOA). A primary 

enhancement being implemented is the broader 

engagement of stakeholders in setting the standard. 

Not only are active tradespeople involved, but 

insight from employers and trades instructors are 

also gathered to better inform the expectations 

of the trade and how they can best be taught in 

apprenticeship training. 

A number of features that have been added, 

including descriptions of the performance and 

evidence of attainment help to better define the skill 

requirements for the trade. Setting specific learning 

outcomes and learning objectives necessary to acquire 

the knowledge behind the trade is also an improvement. 

These additions will help apprenticeship training 

providers to develop technical training programs that 

meet the needs of industry that are in the standard. 

These features align well with the CCDA’s priority 

of supporting the harmonization of apprenticeship 

training across Canada.

All RSOS informational products will be available 

for download at www.red seal.ca. 

Federal Court of Appeal overturns Enbridge  
Northern Gateway approval

Glencore sweeps the 2016 TSM  
Excellence Awards 

Environmental lawyers are celebrating after 

the Federal Court of Appeal reached a 

decision to quash the federal government’s 

conditional approval of the Enbridge Northern 

Gateway pipelines and tankers project. 

The Court stated that the federal government’s 

consultation efforts with First Nations “fell well 

short of the mark,” and overturned Northern 

Gateway’s federal approval. Canada will now be 

required to properly consult with First Nations 

before the federal Cabinet makes a decision on 

whether to reject or approve the project.

The Court’s ruling comes as a result of a series 

of legal challenges launched after the federal 

government granted conditional approval for 

Northern Gateway in June 2014. Eight First Nations 

sought judicial review of the approval, along with 

four environmental groups and one union. West 

Coast Environmental Law acted as legal counsel 

for two of the successful First Nations litigants in 

the cases.

Since the legal challenges were launched, Prime 

Minister Justin Trudeau has pledged to formalize 

an oil tanker ban on the north Pacific coast, but 

so far there has been no movement on plans to 

implement the ban.

For their innovative projects that raise the bar 

for corporate responsibility in the Canadian 

mining sector, Glencore’s Kidd Operations and 

Raglan Mine were recognized with 2016 Towards 

Sustainable Mining (TSM) Excellence Awards at the 

CIM Awards Gala in Vancouver (May 2). 

The Mining Association of Canada (MAC) 

awarded Glencore’s Raglan Mine with the 2016 TSM 

Environmental Excellence Award for its successful 

use of renewable energy with its wind turbine and 

accompanying storage facility in northern Quebec, the 

largest in the province. Glencore’s Kidd Operations 

was recognized with the 2016 TSM Community 

Engagement Excellence Award for helping local non-

profits secure long-term sustainability through its 

Community Partnerships program in Timmins, Ont.

“We congratulate Glencore’s Raglan Mine and Kidd 

Operations for sweeping this year’s TSM Excellence 

Awards. The awards recognize the company’s 

leadership in taking emerging environmental 

technologies and social practices and successfully 

implementing them at the site level, paving the way for 

the wider industry,” said Pierre Gratton, President and 

CEO, MAC. “These projects showcase the significant 

investments in innovation our members are making 

to protect the environment and to create lasting 

benefits for the communities where they operate.”

Critical environmental and  
social responsibilities
A total of 23 nominations were submitted by mining 

companies that participate in the TSM initiative, a 

performance-based program whereby mining 

operations evaluate, manage and publicly report on 

critical environmental and social responsibilities. The 

selection committee, comprised of members from 

the Mining Association of Canada’s (MAC) national 

Community of Interest (COI) Advisory Panel, selected 

the finalists based on criteria such as innovation, 

involvement of and engagement with communities 

and project outcomes. TSM performance was also 

considered as an indicator of the company’s ongoing 

commitment to corporate responsibility.

Source: Mining Association of Canada. For more 

information, visit www.mining.ca. 
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Newsmakers

Bearing Specialists Association elect new president 

The Bearing Specialists Association (BSA) 

has elected John Ruth, BDI, as president for 

2016-2017, effective July 1. 

Ruth takes the helm of the industry’s leading 

association for authorized distributors at an 

exciting time. 

Reporting on BSA’s recent Distributor Survey, 

Ruth told attendees at the 2016 Annual Convention, 

at the Turnberry Isle Miami in Aventura, Fla. (April 

16 - 19), that the results reveal 2015 aggregate 

bearing sales volume for participating distributors 

declined, 9.3 per cent over the 2014 volume. 

Additionally, participant estimates indicate that the 

2016 expected change in Bearings Sales will grow 

four per cent.

Delving further into the Distributor Survey, Ruth 

also told attendees that the results indicate the 

number of hours spent on training has more than 

doubled from 2015 to 2016. Results show 75 per 

cent of participants plan to expand their workforce 

in the next 12 months.  

In addition to Ruth, the following industry leaders 

were elected to serve BSA in 2016-2017: Tim Breen, 

Motion Industries, Inc., as Chairman of the Board; 

Brian Davis, B&D Industrial, as Vice President; and 

Jim Scardina, Bearing Headquarters, as Treasurer. 

BSA also elected Jason Vasquez, Applied Industrial 

Technologies, Jim Williams, Motion Industries, and 

Benito Rodriguez, RIRSA, to serve three-year terms 

on the Board of Directors. Thomas Weihsmann, 

Kaman Industrial Technologies and Brian Negri, 

Jamaica Bearings Company, Inc., were elected to 

fill one-year Board terms. The association also 

celebrated its 50th anniversary. 

BSA also recognized Alfredo Bichara, Baleromex 

S.A. de C.V.; Peter Fitzpatrick, Bearings Specialty 

Company; Steven Smidler, Kaman Industrial 

Technologies Corp and Dermot Strong, Motion 

Industries, Inc. (Canada), who completed terms 

as Board members. Those directors continuing 

on the BSA Board are 

B e n  Na t i o n s ,  B & D 

Industrial; Bill Shepard, 

BDI; Todd Hamlin, DXP 

Enterprises and Michel 

B o u c h a r d ,  G e n e r a l 

Bearing Service Inc. All 

newly elected leaders 

began their terms of 

office on July 1.

BSA is an interna-

tional service and edu-

cational organization of 

distributors represent-

ing a total of almost 100 

companies distributing factory-warranted, anti-

friction bearings and invited manufacturers of 

bearings and related products. 

For more information, visit www.bsahome.org.

New requirements 
for operating rotary 
foundation drill rigs 

Canada’s low-carbon future

Federal regulatory review 

The Mining Association of Canada (MAC) 

plans to be a full, active participant 

in the federal government’s review of 

environmental and regulatory processes. 

“The mining industry’s experience with the 

regulatory reforms of 2012 differs from many other 

sectors. In contrast to others, our sector experienced 

not less, but more oversight of projects, more 

stringent requirements, and more uncertainty, 

especially during the transition to the new regime,” 

stated Pierre Gratton, president and CEO, MAC. 

“We have considerable knowledge and experience 

to share with the government, Indigenous peoples 

and other stakeholders in terms of how the current 

system is being implemented and what can be done 

to improve overall public confidence, certainty and 

predictability of federal reviews.

Mining projects are subject to several federal 

laws, including the Canadian Environmental 

Assessment Act, the Fisheries Act and Navigation 

Protection Act. Today, mining projects represent the 

majority of federal environmental assessments and 

Section 35 authorizations under the Fisheries Act.

MAC reported that it welcomes the government’s 

approach to multi-stakeholder consultation. The 

government has committed to revive multi-

stakeholder forums, comprising environmental 

groups, Indigenous organizations and industry, 

to serve as consultative bodies during this review 

process – a key recommendation made by MAC 

and many others. MAC hopes and expects to 

participate on the government’s proposed multi-

interest advisory committee.

For more information, visit www.mining.ca. 

The Ontario Ministry of Labour has issued 

new requirements relating to the operation 

of rotary foundation drill rigs, which took 

effect on July 1. The requirements relate to new 

technical and operational safety measures and 

procedures, mandatory drill rig operator training 

and prerequisite certification.

Read “Cranes, Hoisting and Rigging,” sections 

150-156 of the amendment at www.ontario.ca/laws/

regulation/910213.

The International Energy Agency (IEA) 

forecasts global demand for energy, including 

oil, will grow by 32 per cent by 2040, and 

more than a quarter of total energy demand will be 

from oil. Energy demand will primarily be driven by 

emerging economies in Asia. With 171 billion barrels 

of oil, Canada has the third-largest reserves in the 

world and as of 2015 is the sixth-largest producer.

The National Energy Board reports that less than 

one per cent of Canadian oil is shipped overseas.

Demand for oil is forecast to increase significantly 

in China and India. Their combined demand is 

expected to grow by more than 10.8 million barrels 

per day by 2040, according to the IEA. These two 

markets represent almost 84 per cent of the total 

world oil demand increase from 2014 to 2040.

Canada alone spent $17 billion in 2015 importing 

oil from places such as the United States, Saudi 

Arabia, Algeria, Angola and Nigeria. For Quebec 

and Atlantic Canada this amounts to about 600,000 

barrels per day imported to meet their refinery needs.

CAPP’s annual forecast is developed from oilsands 

producer survey data, collected in March and April 

each year; and CAPP analysis of historical trends, 

expected drilling activity, recent announcements, 

and ongoing discussions with industry stakeholders 

and government agencies.

The full report is at www.capp.ca.

John Ruth, BDI,  
president of the 
BSA

Oilsands tradeshow 
cancelled 

The annual Fort  McMurray Oil 

Sands Trade Show & Conference 

will not go ahead in 2016 due to 

the overwhelming effects of the wildfires 

in May. The event has been rescheduled for 

September 2017.

For more information,  

visit oilsandstradeshow.com.
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“S
evere service” could mean 
operation in what we 
might consider an extreme 
environment – say deep 
underwater, the vacuum 

and extreme temperatures of space, very dirty 
places like mines or other services where the 
environment would harm anything not designed 
for them. To some it might also mean operating 
outside the normal context or envelope – like 
flying a plane in a dive faster than it is designed 
for or operating equipment beyond rated 
capacities for a particular production campaign. 

In both cases assets are operated under 
extreme levels of stress – levels that might 
otherwise lead to failures if the assets couldn’t 
handle it. Yet we want the assets to perform – 
flawlessly! 

Every physical asset has a designed operating 
range or capability – what the asset “can do.” 
Often engineers, being conservative in their 
designs, include a margin of safety (a fudge 
factor) to allow for anomalies in material 
properties, manufacturing errors, or operating 
conditions that might be encountered. It helps to 
ensure the asset can do what it’s designed to do. 
Electric motors often show a “service factor” on 
their nameplates indicating a power level above 
rated at which they can be operated. That’s not 
the same as a safety factor, which would be even 
greater. These safety factors are known only 

to the designers – their customers, operators 
of assets, are kept in the dark. Yet we know 
that the safety factor exists and sometimes push 
the limits (sweat the assets) to get some short-
term advantage, such as taking advantage of 
particularly strong market conditions.

Designed for purpose
When systems are designed they utilize 
components, devices, other equipment and 
connecting pipes, wires, etc. to connect them 
together. They are designed for a purpose. A 
cooling water system will be designed to pump 
a specific volume of coolant within a specific 
temperature range in order to provide a specific 
amount of cooling capacity. Like many systems, 
it operates over a range – it may need less coolant 
when the coolant is cold and more when it is already 
warmed up to operating temperatures, yet it needs 
the full pumping capacity for those warmer coolant 
temperatures. A recent polar icebreaker design 
required four seawater cooling pumps for tropical 
operations but only two when deployed in the 
arctic. It also needed additional design provisions 
for arctic operations that it would never use in the 
tropics – it could recycle warm cooling water back 
to the seawater intakes to de-ice them. That system 
was arguably designed for severe service, but none 
of its components are actually overstressed at any 
time. Its desired performance is within the envelope 
of what it can do. 

Running an asset outside of its capability 
envelope will degrade its performance capability 
quickly. Putting an airplane into a steep dive at 
speeds beyond what it was designed for will put 
the airframe under extreme stress and could cause 
it to fail. Doing this with an aircraft that has been 
in service for a long time and already suffering 
some airframe fatigue is very risky, and perhaps 
foolhardy, but we can’t design for such behaviours 
in all cases. 

The figure above illustrates the concepts of 
built-in capability, design capability and desired 
performance. Desired performance must always 
be below the built-in capability, otherwise 
the asset will fail in service. Note that it can, 
occasionally be pushed above design capability 
without exceeding built-in limits. The margin 
between built-in and desired lines provides some 
room for degradation in service and resilience to 

  HANDLE 
WITH 
  CARE

Severe services demand special care in design, 
operation and maintenance if the systems designed  
for those services are to operate safely and reliably.

Severe Service 

By James Reyes-Picknell
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failure. That degradation is represented by the 
arrow sloping down to the right.

Asset degradation
The closer we place desired to built-in capability, 
the less margin we have and the more likely the 
asset will be to fail frequently. Over time and 
during operation, the asset’s built-in capability 
will naturally degrade. Erosion, corrosion, fatigue, 
components becoming loose due to vibration 
or thermal cycling, or extended operation 
above “desired” performance levels all conspire 
to degrade capability. Once that capability is 
below the desired level of performance, then the 
asset can’t do what you want it to do and it is 
“functionally failed” (point FF), but it may still 
be operational. Continued operation at desired 
performance levels (or attempting to get to those 
levels) after FF is equivalent of operating above 
the built-in capability – the asset will degrade 
at an accelerated rate and eventually suffer a 
complete failure (F).

Any asset should be capable of operating 
in its intended operational environment. For 
severe services those environments are, by 
definition, severe, but the asset should be capable 
of handling it. Desired performance should 
always be within the envelope of what the 
system is designed to do. Maintenance serves 
the purpose of restoring capability back to as 
close to “built-in” as practical. Only complete 

replacement will achieve completely “built-in” 
capability, but good maintenance can get close. 
A good maintenance program will result in 
intervention before reaching point FF. That will 
ensure achievement of the reliability the system 
is capable of according to design. Reliability is, 
after all, another (often undocumented) design 
feature of any physical asset or system.

Planned repairs
It is important to do the right maintenance. 
The physical mechanisms of degradation will 
vary depending on the asset’s design and 

operating environment and levels of applied 
stress (that is, how close do we operate to the 
built-in capability?). If the degradation is due to 
wear out (such as a pump in slurry service), then 
maintenance intervention is needed before the 
internal erosion degrades performance before 
reaching FF. In the case of that erosion (with 
a predictable wear rate) we can likely forecast 
the operating age we will achieve with some 
confidence. If the degradation is largely a 
result of random events (such as dirt ingress 
to rotating element bearings), then we must 
monitor condition in order to know just when 
we are approaching point FF. The randomness 
of the triggering mechanism for failure denies 
us the ability to know when it will occur, but 
we can usually monitor to detect when we are 
getting close to FF. In both cases however, once 
we reach that point, it is necessary to restore the 
asset’s capability through a planned repair. If we 
don’t do that by the time we reach FF, then we 
will probably get to point F soon and have an 
even more extensive repair to perform as well as 
additional production or other losses when the 
equipment stops suddenly. 

Unmaintainable equipment 
We should be aware of  “severe service” 
environments. Space agencies know that their 
equipment will operate in a vacuum, at extremes 
of temperature (both hot and cold), exposed 

Severe Service 

Maintenance serves  
the purpose of restoring 
capability back to as 
close to “built-in” as 
practical. Only complete 
replacement will achieve 
completely “built-in 
capability,” but good 
maintenance can  
get close. 



10   REM Summer 2016 • www.rem-mag.com  

Severe Service 
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to radiation and possibly even very high-speed 
space debris. They also know that except for some 
built-in resilience to failure mechanisms, their 
equipment will be largely unmaintainable. The 
International Space Station can be maintained 
because of human presence and a supply chain 
that can get parts to it. Most satellites and other 
spacecraft are designed without consideration for 
maintenance because they will operate remote 
and unmanned until they eventually fail and 
become space junk. In that severe environment, 
components and structure must be reliable. 
Corrosion and erosion may not be a problem, 
but fatigue and extreme stresses during launch 
are. The need to minimize launch weight means 
that structural elements (such as solar panels) are 
designed to survive launch before being deployed 
but might not take the stresses of attitude 
adjustments (orientation to the sun). Rarely will 
spacecraft be capable of withstanding high speed 
impact of space debris. 

Deep underwater is another severe environ-
ment because of immense hydrostatic pressures. 
Submarines can only dive so deep before they 
reach “crush depth.” Bathyspheres can go deeper 
and some vessels can go to the deepest waters 
on our planet. They are operating in “extreme” 
environments but not necessarily severe given 
their design. They are designed with spherical 
shapes (very strong), with minimal hull penetra-
tions (stress concentrations), thick material cross 
sections and even stronger materials (titanium 
instead of steel). During deployment underwater, 
these systems will receive minimal maintenance 
and indeed may be unmaintainable to a degree. 
They must be removed from their operating envi-
ronment for most work to be accomplished. 

Wear resistance for components 
Mining equipment is usually exposed to dirt, 
dust, water, corrosive solutions (brine) and other 
chemicals used in processing the ore. Materials 
are selected that resist degradation in those 
environments. Sealing systems are designed to 
keep the excessive amounts of dust and dirt out 
of gearboxes and motors. What looks very dirty 
on the outside can actually be very clean inside – 
like hydraulic systems. Like the deep underwater 
environment, maintenance during operation 
is more or less out of the question. It must be 
performed in shops or with processing systems 
shut down. 

Other severe services may simply operate at 
stress levels that would harm more common 
materials. For instance, gas turbine blades operate 
in very high temperatures. Only special materials, 
sometimes grown as single crystals in special 
environments will survive. A high strength steel 
blade may not survive in service for long. Gears 
in a gearbox are also subjected to high cyclical 
stresses as they rotate through loading and 
unloading cycles. They experience wear so they 

need both the right lubricants, clean lubricants 
and even special surface hardening of the gear 
teeth themselves to make them more wear 
resistant. Internal components of pumps in slurry 
services are made of erosion-resistant materials or 
coated to improve their wear resistance. 

Random failure
Electronics tend to fail randomly with no warning. 
In some services this is a nuisance but in many it 
could be catastrophic. Failure of electronics often 
means loss of control systems capabilities and 
exposure of the controlled systems to excessive 
stresses. For instance, if an airplane’s fly by wire 
controls fail, the wing and stabilizer control 
surfaces could act unpredictably (or fail in safe 
position) but further control allowing safe landing 
could be difficult. Fortunately, electronics are very 
small and light weight – adding in redundancy to 
take over service is a common practice that allows 
components to fail without compromising system 
integrity until an orderly shutdown (landing) can 
be achieved. 

Consider the context
Failing to consider the environment, operation 
and maintenance can result in failure – possibly 
with disastrous consequences. One example is 
the pipe rupture that occurred at the wellhead 
of BP’s Deepwater Horizon rig in the Gulf of 
Mexico. Although the Blow-Out Protector had 
been tested and operated, it actually punctured 
the buckled pipe. The pipe had buckled in this 
extreme circumstance because it simply couldn’t 
withstand the extremes of pressure that occurred. 
It was off centre within the BOP when it was 
activated. That led to cutting of the pipe without 
containing it. In attempts to plug the well, rig 
workers cemented it, tested the cement, and 
decided it was stable despite anomalous readings. 
That mistake contributed to the long period of 
uncontrolled spillage. Even human intervention 
must be done with a great degree of diligence in 
these severe environments. 

Severe services demand special care in design, 
operation and maintenance if  the systems 
designed for those services are to operate safely 
and reliably. Putting an asset into a severe duty 
application without careful consideration of its 
design (fitness for purpose), its operation (keeping 
it within its operating envelope), its maintenance 
(must be timely and well executed), and what to 
do during emergency situations is a recipe for 
failure or even disaster. n  

James Reyes-Picknell, is president of Conscious Asset 
and the author of Uptime – Strategies for Excellence 
in Maintenance Management (Productivity Press, 
2015). Reach him by phone at 705-719-4945, email: 
james@consciousasset.com or visit his website at www.
consciousasset.com.

Severe Service
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Critical Spares

RUST CONTROL
Maintaining spare parts using low-cost preservation solutions, such as 
non-toxic rust removers, will help prevent production hold-ups. 

P
ump failures at oil production facilities globally – be it the 
Canadian oilsands, Persian Gulf or the Mexican Gulf – are an 
occupational hazard, resulting in halted production and the 
loss of several thousand dollars of revenue and productivity 
for the business. It is mission critical to get the production to 

line up and running quickly.
While this scenario occurs frequently, many companies fail to anticipate 

it. Consequently, maintenance crews usually scramble to find spare parts, 
which, if on hand, are likely to have been in storage for a few years, and are 
now covered in rust. If the crew is lucky, the spare part works. If not, more 
time and money is lost in trying to refurbish the old part or find a new one.

Support services such as preservation of spares are often overlooked 
and considered to be low priority. Too often, critical spares are stored with 
no protection at all and the equipment degrades. But this scenario can be 
avoided with a little forethought and planning, minimizing downtime and 
ensuring operations are kept running at peak performance.  

Preservation and corrosion control specialists, such as Cortec, work with 
asset owners in developing best-in-class, zero-defect, low-cost preservation 
solutions. Since many oil, gas and power generation operations have 
warehouses full of spares that may have already rusted, critical spare 
preservation often starts with restoration. Non-toxic rust removers such 
as VpCI-422 can effectively clean the rust off parts to restore them to 
usable condition on the same day. Bio-based cleaners such as EcoLine 
Cleaner Degreaser remove greases, oils and other contaminants to prepare 
the parts for preservation.

Once the critical spares are rust free, an extensive range of Vapour phase 
Corrosion Inhibitor (VpCI) rust preventives, foams, emitters, additives 
and films allow the cost-efficient preservation of equipment – whether 
on indoor racks or in open outdoor yards. Ease of removal renders this 
equipment operationally ready in a matter of minutes rather than days. 
Some Cortec VpCI water-based treatments have even been known to 
outperform oil-based protection. Spares may also benefit from temporary 
VpCI coatings that can easily be removed by alkaline spray or may be 
unnoticeable enough to leave on for installation.

Spares that are effectively preserved with Cortec VpCIs will be ready 
for rapid installation the next time a critical operating part fails. Instead 
of encroaching on production time while the plant operation is suspended 
and personnel scramble to deal with a rusty replacement part, workers can 
simply unwrap the VpCI-preserved critical spare and install it as quickly as 
a completely new part. This not only saves expensive downtime losses but 
also lowers labour and preservation costs through more efficient protective 
materials. In order to avoid massive operational losses and headaches like 
these, it is definitely worth sparing a thought for critical spares. n  

This article was submitted by Cortec Corporation, a global leader in innovative, 
environmentally responsible corrosion control technologies for packaging, 
metalworking, construction, electronics, water treatment, oil & gas and other 
industries. For more information, visit www.cortecvci.com.

When critical spare parts are left unchecked and unpreserved, the downtime 
required to restore it can be costly.  

Corrosion control specialists are able to restore equipment using a range of rust 
inhibitors, foams, emitters, additives and films.

Non-toxic rust removers such as VpCI-422 can effectively clean the rust off parts 
to restore them to usable condition on the same day.
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DIGGING 
INTO 
DRAGLINE 
DATA 
Using an online data 
monitoring tool to 
improve safety and 
production from pit to 
processing.

By Todd Schools

Vibration Analysis 
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M
ulti-million-dollar, mammoth draglines 
can stand 22 storeys tall, scoop up 240 tons 
of earth in one bite and dump it 200 yards 
away in half a minute. There is no doubt 
they are a vital piece of equipment in the 

mining process. However, the daily interaction between man 
and large machinery creates an environment of ongoing risk. 
Add to that the unexpected shutdown of a dragline and the 
result is a real threat to both personnel safety and produc-
tion goals. 

The severe duty motors and complex gearboxes typi-
cally required to operate a dragline puts it at constant risk 
of breakdown. Something as common as sweeping a wall 
can break teeth in the gearbox and stop production. Keeping 
spare parts on hand costs too much; and, if a hoist or swing 
motor goes out, a crane will be needed – and at least one 
entire shift – to replace the part. The time, effort and money 
spent to secure the parts and expertise to quickly fix the 
dragline are far less than the value of lost production time, 
which at least will run into the thousands of dollars, but most 
often runs in the millions. But personnel are pressed to move 
quickly and quick repairs increase the likelihood of mistakes 
and introduce new issues that could have been avoided in the 
first place. 

The good news is that the impact of a failure can be signifi-
cantly reduced by monitoring the condition of key dragline 
components, such as the crowd, hoist and swing drives (used 
to rotate the dragline left or right). Hoist motors and gear-
ing, propel motors and gearing, motor generator sets and 
blowers may all be monitored, as well. Traditional periodic 
data collection methods are of some value, but this can place 
personnel in harm’s way as data must be collected on an op-
erating dragline under special test conditions. And periodic 
methods can easily miss problems that can quickly unfold 
between collection times. 

When a dragline is in operation, the arc of the swing may 
be approximately 90 degrees or so. It then stops, dumps the 
load, and returns in the opposite direction. All of this is done 
in less than a minute; therefore, the window for manual data 
collection is short.

At one of the world’s largest fertilizer companies, three 
draglines are in use 24/7 in its phosphate mine, producing 
more than 7 million tons of phosphate products per year. 
The mine was using traditional “walk-around” data collec-
tion and monitoring. But walk-around monitoring was time 
consuming, required travel to the dragline and sharing the 
road with large haul trucks. After driving to the mine to 
collect data, technicians were often told to come back later 
because of other priorities, so data wasn’t collected on a regu-
lar basis. Often the reading times were planned during high 
production periods, which meant interrupting production for 
at least 1.5 hours per month per dragline. Manual collection 
meant boarding the dragline and collecting data around op-
erating equipment, which provided inconsistent data.

Managers at the phosphate mine were looking to increase 
dragline availability and to use reliability as a key business 
differentiator. They quickly determined that vibration analy-
sis would provide the most information relative to the overall 
health of the mine’s assets because vibration analysis could 
monitor the many bearings and gearings on the dragline.

Once mine management decided to focus on vibration 
technology, they had to consider the implementation hurdles. 

A dragline’s very low RPM operation under heavy and con-
stantly changing loads presents a unique challenge to most 
monitoring technologies. The phosphate mine, was able to ini-
tiate remote testing using an online machinery health monitor 
– Emerson’s CSI 6500 – that measures vibration on the drag-
line. With a quick call to the dragline operator, the technicians 
avoid unnecessary trips from manual rounds. 

Using an online monitor mounted on the dragline, techni-
cians gather data and send it back to the reliability office where 
they can evaluate it from a desk instead of driving miles to 
the mine. The PeakVue technology embedded in the online 
monitor detects and analyzes stress waves, detecting gear and 
bearing defects early so outages can be planned. Data from the 
CSI 6500 is sent to asset management software – in this case, 
Emerson’s AMS Machinery Manager – for trending, diagnos-
ing and reporting of the developing faults in the dragline.

By conservative estimates, the switch from manual collec-
tion to automation increased availability at the mine one hour 
per month per dragline, increasing availability an estimated 
36 hours per year, saving the mine an expected $5.8 million 
annually and substantially improving reliability. The mine will 
save another $1 million by detecting just one eight-hour event 
failure before shutdown. However, the most important impact 
has been improved safety. Technicians no longer collect data 
manually on a moving dragline. With the online machinery 
monitor, data is collected as frequently as needed, production 
is never impacted and technicians stay out of harm’s way.  n

Todd Schools is Global Industry Solutions Manager – Metals and 
Mining Reliability Solutions, Emerson Process Management. For 
more information, visit www.emersoncanada.ca.  

Vibration Analysis

Manually collecting data on draglines can present a safety challenge. 
Switching to an automated data monitoring method is a solution. 
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M
artin Stephenson, vice presi-
dent of process automation 
at Schneider Electric Canada, 
uses his expertise in Industry 
4.0 and the use of Big Data to 

help guide and transform industries such as oil 
and gas, telecommunication, data centres and 
mining. Stephenson is currently responsible for 
managing and growing the industrial automa-
tion and control and safety systems business 
across Canada, and, as part of his strategic role, 
is tasked with observing megatrends across 
the globe to see how Schneider can use innova-
tive ways to go to market. At a recent event in  
Toronto, the Industrial Internet of Things 
(IIoT), Big Data & M2M Summit: Mining Panel, 
Stephenson provided a pointed look at the in-
tersection between information technology and 
operational technology. In the interview that fol-
lows below, Stephenson shares insights on Can-
ada’s IIoT positioning and adoption rate in key 
sectors, including mining and food & beverage. 

REM: You’ve worked in the United 
Kingdom,  which has been at the leading 
edge of adopting strategies that align 
Industry 4.0 and the Internet of Things. 
How do they differ from Canada?

I think the passion for Industry 4.0 is identical. 
I look at what I learned from working with key 
customers in the U.K., and although in different 
centres, food and beverage and water were the 
predominant segments in the U.K. This is slightly 
different in Canada, where there is a focus on 
oil and gas and mining. I think the difference is 
understanding what Industry 4.0 means in context. 
If I look at the U.K. and Ireland, maybe because it 
is dominated by the finance data centres, people 
are comfortable with the cloud-based solution. 
Although, it is surprising to learn that the number 
of people actually accessing the Internet in Canada 
is the greatest per capita across the globe. You have 
more people per hundred people using the Internet 

than you have in the U.K.
The U.K. is more advanced in completing 4.0. 

What do I mean by that? If you look at automation 
and control, which was really Industry 3.0, the 
majority of industry has gone through that journey 
- or has more or less completed that journey. They 
have optimized their plant and they’ve made 
their plant as efficient and effective as possible. 
One key driver for that is legislation for energy 
management, which has sort of forced their hand 
for making their sites more energy efficient and led 
them into automation. So, to have variable speed 
drives, to have energy management systems, to 
have energy monitoring systems is just what every 
site wants in the U.K. I think it’s mainly because 
of the drive from legislation and the subsequent 
taxes if you’re not aligned. In Canada, I don’t think 
you’re driven that hard. In Canada, I think there is 
a lot more that plants can do as far as networking 
and monitoring and managing their energy. It’s 
easier to take the leap into Industry 4.0 if you have 
a connected site, or an energy efficient site. 

REM: What are the barriers in Canada?
We have a lot of customers in Canada who are 

open to taking the leap of faith to 4.0. The difficulty 
is they don’t know how to do it and where to 
start. And I think that’s my job – and other people 
similar to me – to try and educate them as to what 
can be done, what can be done quickly, what can 
be done with a simple return on investment and 
with credible cues of evidence that it works. And 
I think the more credible cues we build, the more 
we start small, the more customers trust us with 
Industry 4.0, the more they get comfortable with 
transforming. 

REM: Can you provide an example of how 
you’ve helped a specific plant transform 
their processes? 

We recently worked with an airport in West 
Vancouver. Their major concern was around 
safety. So, we built a system whereby we could 
network the intelligence systems already on 

their site. This is important because a lot of 
manufacturers have changed their ethos over the 
last 15 years to enable their individual components 
to be connected to the Internet. That technology 
shift has already happened. What we don’t see is a 
lot of companies adopting that. With the airport, 
we’re able to network quickly their existing power 
infrastructure. What we managed to do was to 
make a cyber asset –  that is, where you have a 
physical asset on site, we also create a cyber asset 
by setting it in the cloud. We then visualize that 
and start to do simple analytics on the power 
infrastructure to give reports. It also gives the key 
engineers/end users who are off-site the facility to 
monitor what’s going on onsite. So, they’re looking 
at information in the cloud on a handheld device. 
They can observe where the benefits are. Some 
of the key stakeholders would open their iPad in 
the morning and have a report from energy usage 
onsite along with some diagnostics. They don’t 
have to ask for it, they don’t have to dial into it; it’s 
just there sitting and waiting. The second thing 
is with regards to diagnostics and switching; we 
can energize and we can de-energize. We can do 
remote diagnostics without going anywhere near 
the physical asset. And there is a major concern 
with the whole industry with regards to arc flash. 
So when you’re energizing or de-energizing a 
switchboard, or there is a short circuit, the 
individual is kept safe. By networking, pushing the 
information to the cloud to a cyber asset, bringing 
it back to a handheld device, that end-user has 
the ability to do remote diagnostics, analysis and 
remote energy management. That’s a huge tick in 
the box from a safety point of view. That’s a typical 
example of where something can be done quickly 
and relatively cheaply to give you a tangible return 
on investment. And that’s really what we need to 
do – educate the market. Start small in Industry 
4.0, start small in the Internet of Things. The 
good news is that there’s a likelihood onsite that 

MAKING OF  
A MEGATREND
An advocate for IIoT says that if Canadian resource plants 
adopt better IT strategies, they can enhance productivity and 
overall competitiveness.

Industrial Internet of Things By Rehana Begg 

Martin Stephenson, VP of Process Automation, 
Schneider Electric Canada.
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you already have the ability to do this, because, 
from a manufacturing point of view, we made that 
step change 15 – 20 years ago with our assets by 
embedding intelligence in our devices. We just 
haven’t started to network these devices. 

REM: What if customers have legacy 
systems and processes that they just don’t 
want or need to get rid of?

There are two discussions there: First of 
all is the culture and second is the technology 
discussion. The first thing is the culture. A lot of 
industry a still adapting and adopting Industry 
3.0 (automation and control). It’s taking a while 
for them to get comfortable with the technology 
to try and replace manpower with automation 
and control. And that’s fine. That’s just a cultural 
difference from end user to end user, segment 
to segment, culture to culture. That’s the first 
thing. But you have to understand the culture of 
your business and whether it is able to change, or 
whether you have to educate, coach and manage 
your business to become more comfortable with 
Industry 4.0 and IoT. The second thing is to 
look at your existing infrastructure; has it been 
refreshed in the last 12 - 15 years? I am more 
than comfortable that [existing systems] can be 
networked. At Schneider Electric,15 years ago, 
we made the move toward connected devices by 
placing intelligence within our devices. Therefore, 
if you’ve refreshed your plant and your processes 
recently, then we will be able to network and get 
you towards Industry 4.0 quickly. If you haven’t 
refreshed your plant, and it is 20 years old, then it 
will be far more difficult to network your existing 
systems to make it smart. But we need it to be 
smart to get relevant information back to the 
cloud in order to have us start doing the analytics. 

REM: What should plants be focusing on 
in order to strengthen their offerings?

I think if there were a playbook, it would 
start with a company vision of where you are 
now. There needs to be an audit done for the 
culture of the business. Do they embrace change 
management? Then, look at the infrastructure 
on site. Look at the four Vs of data: we look at 
their existing infrastructure and understand how 
they use the variety of big data, the velocity, the 
volume and how does it manage the voracity of 
that data? It’s pointless taking the step change 
and multiplying the data 20-fold if the customer 
doesn’t understand how he manages the data now. 
We both have to be open and honest about their 
principles and protocols around data management 
now and around cyber security now. We have to 
lay everything bare for the customer and say: this 
is what you have now. Then you have to talk about 
how they can manage what they have now. Bring 
in very clear cyber security principles and drive 
a cyber security ethos through that company. 
Once you have that in place, then you have the 
ability to say: Where do we want to be in 12 
months? Where do we want to be in 24 months? 

Where do we want to 
be in 60 months? Now 
you have a benchmark 
and a  f ixed point  to 
bring in new principles and 
processes whilst it’s still in its 
early form. Once you have that, you can build on a 
solid platform. What we shouldn’t do is set a vision 
now because that vision may be unattainable and 
that alienates CFOs when they don’t get what 
they want. If there’s no return on investment, the 
whole initiative falls over. 

REM: In what way can we leverage 
technology to take advantage of the IIoT?

Mining is a little slower on the uptake; the 
principles around mining haven’t changed a 
whole lot over the last 30 years. Whereas, the 
principles around food manufacturing have been 
radicalized in the last 20 to 30 to 40 years. You 
go back to a plant manufacturer 40 years ago and 
there were 300 people on a line, manually moving 
things around. You look at a mine 30 years ago 
and they’re still blasting and putting rocks on 
conveyors. You look at food and beverage now, 
and there’s probably six to 10 people on the 
manufacturing line because it’s all automated. 
So their leaders are in tune with that business 
transforming. In mining there’s still the same 
number of people blasting and putting things 
on conveyers. The culture of the two segments 
are slightly different. Food & beverage adapts 
because they’ve had to adapt. Every food & 
beverage plant I’ve been to is optimized, very 
clean, effective, very energy efficient. Not all 
mines I’ve visited have been optimized. In mining 
it’s still a bit old school – not to be derogatory 
– it’s just a different environment, a different 
business. 

REM: What insights can you share about 
other vertical markets?

What excites me is that IIoT and 4.0 are 
segment agnostic, no matter what segment 
you’re in. We’re doing fantastic work with 
telecommunications and water works, where 
we’re running treatment devices to make 
analytics more efficient to run the devices. The 
take up in different segments is different, so 
adopting the principles is different and changes 
from segment to segment. They all have 
different engagement strategies on Industry 4.0. 
Some are more relaxed than others. The more 
difficult to engage on Industry 4.0 are finance 
and data centres because they can’t get past the 
security piece. Mining lags because technology 
hasn’t changed and it’s been a challenge to 
bring people into a change philosophy. 

Finally, if  you look at the four domains 
where Schneider has expertise – power 
management, process and automation, IT, 
white spacing and building management – 
then building management is probably the 
easiest to bridge the 4.0 discussion because 60 
per cent in this segment are already looking 
for energy savings usage in their homes. There 
are phenomenal savings to be made and we can 
help customers become 10 – 30 per cent more 
efficient. That’s a quick win for them, it’s a 
quick win for Schneider Electric, and another 
customer adopting 4.0.  n  

Rehana Begg is the editor of REM – Resource 
Engineering and Maintenance magazine. Reach 
her at rbegg@annexweb.com.

Industrial Internet of Things
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Energy Efficiency 

INTELLIGENT 
PUMPS
How IIoT and smart pumping can contribute to solving the global water crisis.

S
carcity of water resources, growth 
in urban population, environmental 
regulations and process inefficien-
cies are all contributing to a crisis 
in the water & wastewater indus-

try. It is estimated that the amount of energy 
wasted as a result of traditional methods of 
water processing and delivery can be cut by 
up to 25 per cent. The urban population of the 
world is forecast to grow to 6.3 billion people 
in 2050, from 3.4 billion in 2009, according to 
the  World Economic Forum report, “Energy 
Vision Update 2009 – Thirsty Energy: Water 
and Energy in the 21st Century.”

Energy efficiency is a point of main concern 
as a quarter of  the energy consumed by 
industrial motors is used by pumps (see Figure 
1). The U.S. Department of Energy – Office 
of Industrial Technology reports that 75 per 
cent of pump systems are oversized, many by 
more than 20 per cent. Electricity costs account 
for 40 per cent of the total cost of ownership 
(TCO) of a pump.

The solution for the issues mentioned 
above lies in Smart Pumping (also known as 
Intelligent Pumping) along with use IIoT. 
These approaches result in energy savings, 
increased equipment lifetime and maintenance 
cost reductions by providing higher quality and 
precise data.

A “smart” pumping system has the ability 
to combine greater efficiencies with sensors 
and software to regulate and control flow and 
pressure. IIoT incorporates machine learning 
and big data technology, harnessing sensor data, 
machine-to-machine (M2M) communication 
and automation technologies that have existed 
in industrial settings for years.

A smart pumping system along with IIoT 
enables energy efficient systems through:
1. Monitoring pumps, which helps operators 

detect higher energy usage
2. Libraries and algorithms to ensure that 

pumps are running in energy efficient 
manner

3. Pumps driven by variable speed drives, which 
can save up to 30 per cent energy compared 
to fixed speed pumps 
A pumping system is considered “efficient” if it 

is available, reliable and compliant with standards 
defined by governing bodies, such as EuroPump 
and AHR. With smart pumping, along with IIoT, 
efficient systems can be realized by:
1. Establishing preventive maintenance plans 

for systematic inspection to detect potential 
failures

2. Enabling condition-based maintenance by 
monitoring pumping system data for an 
accurate status and risk assessment

Traceability
By remaining connected with pumps, the 
manufacturers know the location of the pumps 
and are also able to provide timely support and 
spare parts to their customers.

The connected variable speed drives with 
active QR codes can be used for diagnostics and 
also to give information easily to operators for 
support.

Start small, start smart
• Introduce energy measuring devices into sys-

tem architectures
• Use controllers with intelligent applications 

for better protection and reduced commission-
ing time, while following guidelines for stan-
dards as set by local and global organizations

• Replace fixed speed pumps with variable speed 
pumps

• For “smart” visibility of pumping systems, use 
remote monitoring for maintenance and en-
ergy efficiency

This article originally appeared on the Schneider 
Electric Blog. Hussain Ahmed is the Schneider Electric 
Marketing Manager for the pumping offer in Machine 
Solutions. Schneider Electric is the global specialist is 
energy management and automation, with employees in 
more than 100 countries worldwide. To read more from 
Schneider Electric, visit blog.schneider-electric.com.

Figure 1: Pumps use a quarter of all energy used 
by industrial motors. Elecricity costs account for 40 
per cent of the cost of ownership.  

Figure 2: Operators can enable condition-based 
maintenance by regulating flow and presssure 
using remote monitoring technology.
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Hot Products

Condition monitoring kit
The SKF Basic Condition 
Monitoring Kit (CMAK 400-
ML) includes the SKF Machine 
Condition Advisor (CMAS 100-
SL) to simultaneously measure 
machine vibration signals 
and temperature indicat-
ing machine health and 
bearing condition; a compatible 
external sensor featuring a 100 mV/g 
accelerometer with coiled integral cable and magnet for 
accessing hard-to-reach surfaces and providing repeat-
able data measurements; the SKF Infrared Thermometer 
(CMSS 3000-SL) serving as a dual laser sighted non-
contact instrument for temperature monitoring at a dis-
tance; and the SKF Inspector 400 Ultrasonic Probe (CMIN 
400-K), which senses high frequency sounds, leaks, and 
electric discharges that may signal problems and makes 
them audible.
www.skfusa.com

Spherical roller bearings for  
vibratory applications
Upgraded SKF Explorer spher-
ical roller bearings for vibra-
tory applications have been 
newly engineered to pro-
vide ideal performance and 
longer service life compared 
with conventional types. Typical applications include 
vibrating screens, compactors, road rollers and similar 
end-uses operating with high vibration and exposed to 
contamination, and/or poor lubrication conditions. The 
bearings additionally are designed to accommodate very 
heavy radial and axial loads suiting applications where 
misalignment or shaft deflections may occur. Optional 
PTFE coated cylindrical bores can be supplied to reduce 
fretting corrosion on the shaft.  
www.skfusa.com

Intelligent compaction system 
Atlas Copco’s intelligent compac-
tion system, Dyn@Lyzer, provides 
real-time material stiffness 
by using a global naviga-
tion satellite system, such 
as GPS, to track the number 
of completed passes and the precise position of the 
roller at all times. The unit’s drum-mounted accelerometer 
measures the surface’s relative material stiffness and uses 
Evib readings to give operators immediate material stiff-
ness results from within the cab and help minimize the 
number of passes. Use the intuitive system on a tablet to 
set project parameters and view compaction data. Once 
the optimal level of compaction is achieved, the program 
alerts the operator, so he can stop and reduce the risk of 
over compaction. 
www.atlascopco.us

Hidrostal pumps and pump systems 
Wajax has added Hidrostal pumps to its product port-

folio. Hidrostal LLC, specializing in 
pumping solutions for solids and 
sludge handling, is the lead-
ing designer and manufac-
turer of screw impeller 
pumps, which are ideal 
for transporting most 
sludges, raw sewage 
and stringy, fibrous fluids. 
Hidrostal pumps are available 
with flows to 50,000 US GPM and heads to 250 feet. 
The Hidrostal screw centrifugal impeller is, by virtue 
of its axial extension, able to pass solids, and handle 
rags and fibrous material, while at the same time 
avoiding compromising the hydraulic design. The axial 
extension provides sufficient freedom for a hydraulic 
designer to develop impellers of high efficiency, which 
is important for customers who want to minimize life-
cycle costs as well as have true non-clogging operation. 
www.hidrostal.com

Spin-on filters provide superior  
cleanliness levels 
Eaton’s Spin-on Filters feature 
cartridges are engineered to fit 
into many leading filter systems 
on the market. The product line 
includes an extensive range of 
sizes, ratings and material for 
hydraulic, lubrication and other 
fluid applications. Spin-on fil-
ters and elements provide the 
following benefits: compatible with a variety of mediums 
such as oils, fuels, emulsions, glycol water and synthetic 
fluids; cartridge pressure values in 12, 25 and 35 bar; 
flow rates up to 48 gpm (180 l/min); and wide range of 
operating temperatures from -13°F to 230°F (-25 °C up 
to +110 °C).
www.eaton.com

Hardy floor scales
Hardy Process Solutions offers custom sizes for Hardy 
floor scales and Hardy lift deck floor scales. These process 
weighing scales combine best-in-class durability with 
Hardy’s process toolbox features: weightless calibration 
(C2) and operator diagnostics (Integrated Technician). 

The scales are built for harsh chemical and washdown 
industrial environments. Hardy lift deck floor scales offer 
manufacturers multiple ways to reduce their maintenance 
costs and downtime.
www.hardysolutions.com 

Backwardly inclined fan for  
air purification 
Howden American Fan Company offers the BCS 

Backwardly Inclined 
Fan for air purifica-
tion in applications like 
woodworking, chemi-
cal mixing, welding, 
dry storage, and more. 
The BCS fan delivers 
non-overloading horse-
power characteristics 
and stable performance over the entire pressure curve 
for maximum efficiency. The Howden America Fan BCS 
Backwardly Inclined Centrifugal Blower Fan is quieter and 
more efficient than radial bladed fans for air purification 
applications, and delivers better performance due to its 
non-overloading design. The BCS fan is typically installed 
on the clean side of an air purification system’s dust col-
lection bag or cartridge, thereby reducing maintenance 
needs and improving overall product life.
www.americanfan.com

Award-winning crawler dozer design

Heavy equipment manufacturer Komatsu America Corp. 
introduced the D39EX/PX-24 crawler dozer, a smooth, 
powerful, quiet machine for grading across a wide range 
of applications. Features under the hood include: a 3.26 
L, 105 HP, EPA Tier 4 Final certified, SAA4D95E-7 engine 
offers the same power, while increasing fuel efficiency 
with the addition of the Selective Catalytic Reduction 
(SCR) system and Diesel Exhaust Fluid (DEF); a new water 
cooled, Variable Flow Turbocharger, provides added dura-
bility and excellent engine response; the Komatsu Diesel 
Oxidation Catalyst provides 98 per cent passive regenera-
tion and does not interfere with machine operation; and 
new auto-idle shutdown and economy modes that help 
reduce idle time and save fuel. Performance enhance-
ments include a standard, operator-selectable, automatic 
reverse grading mode, which enables automatic blade 
control, per customer feedback.
www.komatsuamerica.com

KSB introduces mounting adapters for 
submersible pumps  
KSB has a new family of mounting adapters that will make 
it simple to install KSB’s Amarex N submersible pumps in 
facilities that were originally configured for pumps from 
other select manufacturers. Submersible pumps used in 
wastewater treatment facilities are typically installed on 
a duckfoot and claw arrangement. The duckfoot, also 
referred to as a discharge elbow, is a fitting that is located 
at the lower end of the outlet pipe, normally at the bottom 
of the tank or well. When the submersible pump is low-
ered onto place (usually with a guidewire or guide rail sys-
tem), a claw adaptor mounted at the outlet nozzle of the 
pump engages with fittings on the duckfoot to ensure that 
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the pump is properly 
aligned with the out-
let pipe. The pump 
is held in place by 
gravity. When it is 
necessary to gain 
access to the pump 
to clear a blockage 
or for service, the 
pump can simply be hoisted to the surface. KSB’s new 
mounting adaptors make it possible to use KSB pumps 
as “drop in” replacements for other manufacturers’ 
pumps without any changes to the plant infrastructure.  
www.ksb.ca

Portable solar-powered tower  
on seven-foot trailer 
Larson Electronics announced its solar-pow-
ered trailer equipped with a 30-foot mast, 
two, 265-watt solar panels and a 400aH 
capacity battery bank.
The SPLT-.53K-LM30-2XN3B-
PW-TLR7 portable solar 
powered tower features 
two solar panels, a solar 
charging station, battery 
bank, and a manual crank up 
mast mounted to a seven-foot trailer with outriggers. This 
system delivers 12 volts for lighting, cameras, sensors 
or other electrical equipment mounted atop the manual 
crank mast. The three-stage steel mast is designed to 
allow operators to quickly and safely deploy electrical 
equipment. It can be extended 30 feet above the trailer 
floor for maximum coverage. 
www.larsonelectronics.com

Material spreader 
Philippi-Hagenbuch 
released its new 
Material Spreader 
Body, designed pri-
marily for mining 
but with benefits in 
a variety of applica-
tions. The material 
spreader provides a 
safe and efficient solution for mine haul road mainte-
nance. It improves the safety and traction of icy haul roads 
in winter by applying road grit. The heart of the system is 
a patented PHIL Rear-Eject Body coupled with the new 
Material Spreader attachment to spread road grit, sand 
or other material ranging in size from very fine to more 
than two inches. Operators can easily adjust the material 
spreading width from about 15 feet to more than 60 feet. 
The haul truck operator controls the material spreading 
rate and width from the truck’s cab. 
www.philsystems.com

Profinet interface for explosion-proof 
rotary sensors 
Posital has added an optional Profinet communications 
interface to its range of explosion-proof IXARC rotary 

encoders. These devices have been designed to comply 
with ATEX/IECEx directives for Category 3 electrical prod-
ucts and are suitable for Zone 1 and Zone 21 conditions 
(potential exposure to hazardous levels of explosive gases 
and dust concentrations). Areas of application for these 
encoders include oil and gas facilities, underground mines, 
chemical plants, milling 
operations and grain-
handling facilities.
www.posital.com

Mixed flow cooling fan 
Continental Fan’s MNC mixed flow cooling fans are 
designed for exceptionally quiet and rapid heat dissipa-
tion. MNC fans utilize the high capacity “MF” mixed flow 
impeller, incorporating an adjustable blade geometry to 
provide a wide range of performance options. Designed 
with the latest computer aided technology, the MNC 
fan has “non-stall” airflow properties and are ideal for 
electric cabinet cooling, clean room modules, 
dust collection, refrigeration 
equipment and more. 
MNC fans have 
medium-pressure 
capabilities and are 
available in eight sizes 
that can produce airflows 
to 20,000 cfm. 
www.continentalfan.com

Interchangeable L-Jaw couplings 
The TB Wood’s line of L-Jaw couplings has recently been 
expanded to include a larger range of bore sizes, as well 
as new aluminum and stainless steel hubs. TB Wood’s 
jaw couplings are part-for-part interchangeable with 
industry-standard designs and are an excellent choice for 
a wide range of light- and medium-duty industrial applica-
tions including fans, blowers, 
pumps, compressors, 
agitators and con-
veyors.
tbwoods.com

Air chuck jaws 
Dillon chuck jaws offers a 
new line of air chuck jaws, 
including both Style M and 
Style R. CNC machined for 
accuracy, the pins serve as a locator and allow precise 
repeatability and fast installation. Available as blank top 
jaws in 1018 steel or 6061 aluminum, or pie shaped jaws 
using A360 or 6061 aluminum, plus 1018 steel, they 
are ideal for all types of air chucks including Kitagawa, 
Northfield and Microcentric brands.  
www.dillonmfg.com 

In-line pressure-boosting pumps 
KSB Pumps has introduced a new, larger 
member of its Movitec series of in-line 
pumps for pressure boosting applica-
tions. The new Movitec 125 can deliver 
flow rates as high as 192 m3/h and 
has a maximum head of 128 m. A 
range of construction materials, seal 
types and number of impeller stages 
are available, helping ensure that the 
configuration is best suited to specific 
needs. Bearings are lubricated by the 
pumped fluid and feature ultra-hard 
tungsten carbide wearing surfaces. Careful hydraulic 
design has resulted in optimized NPSH values and in 
an industry-leading 80 per cent efficiency rating. A wide 
range of fluids can be handled, at temperatures ranging 
from -20° to 140° C. 
www.ksb.ca

Combustible gas 
leak detector 
Spectroline PRO-Chek 
CG combustible gas leak 
detector (CG-1000) pro-
vides a safe and effec-
tive way to detect gas 
leaks in industrial sys-
tems. This specialty tool 
is ideal for finding leaks in 
natural gas systems, propane tanks, pipelines, regulators 
and valves, heat exchangers and much more. The unit 
detects natural gas, propane, ammonia, methanol, etha-
nol, ethane, butane and other gases. The PRO-Chek CG is 
certified intrinsically safe for use in combustive/explosive 
environments. It’s twice as sensitive as competitive units, 
and features an adjustable sensitivity control that helps 
pinpoint the exact location of every leak fast.  
Spectroline.com

Cast steel gate valve with  
butt weld ends
KSB launched an extension to its 
ECOLINE GT 40 range of cast steel 
gate valves. A version with butt 
weld ends is now available alongside 
the model with flanged ends. The new 
butt weld end variant can be supplied 
in nominal diameters from DN 50 to 
DN 600 and in pressure classes up 
to PN 40. The gate valves come 
with connection branch extensions 
made of high-quality forged steel as 
standard. The valve range has been specially 
developed for industrial applications and is suitable for use 
with non-corrosive media such as water, steam, gas or oil. 
Its design pays special attention to ensuring absolutely 
reliable sealing to atmosphere. 
ksb.com
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How long does it take to improve maintenance productivity dramati-
cally? You can do it in about two weeks if you are determined and 
have a team that allows you to do it. In the last issue of REM, we 

saw a plant go from completing an average of 238 work orders per month 
to completing 339 work orders per month. That plant made the jump in a 
single month. They made the jump quickly and decisively, and so can you.

When I first got planning “fixed” at the company where I worked as a 
practitioner, it took about a year to get everything just right. However, I 
had no guide for what was right or wrong. We had to reinvent the wheel for 
every piece of the puzzle. However, I soon learned that it does not have to 
take a year when I was helping another company 
set up its program. I explained how we could 
plan all the work by not having to be “perfect” 
and could improve jobs plans over time with 
the Deming Cycle. I talked with the manager 
there about having enough plans to start weekly 
scheduling. I guess I was expecting an answer 
of a month or so and then extra time to perfect 
the process. This manager’s answer astounded 
me. The manager said “in two weeks.” He was 
right! There was no reason why we could not 
quickly plan enough work for a crew for a week. 
The planners started planning work and, in two 
weeks, we started each crew with a batch of work. 
The scheduling process was even less compli-
cated than telling the planners they did not have 
to be perfect (although planners should do the 
best they can in the time they have available). The 
scheduling process is simply obtaining the crew 
labour forecast and gathering enough planned 
work. The plant started batch weekly scheduling 
and completed more work each week.

We tend to make things overly complicated. 
We also tend to bog down in activities instead of achieving objectives. We 
take for granted the idea that we are doing something useful. Dr. Peter 
Drucker developed the MBO Management by Objectives idea in the 1950s. 
It is critical to know where you are going before you start doing anything. 
The Cheshire Cat said it more simply in Lewis Carrol’s book Alice in Won-
derland. The cat explained to lost Alice that if she did not know where she 
wanted to go, she could take either fork in the road. 

Knowing “why” is critical in planning and scheduling. The purpose of 
planning is not to make job plans so perfect that anyone can do them (al-
though I certainly would appreciate such great plans). The purpose of plan-
ning is also not to be “planning.” That sounds absurd, but most companies 
give you a blank stare when you ask them why are you doing planning. They 
answer that planned jobs are better than unplanned jobs. But that answer 

does not address the problems that real planners encounter. In fact, that 
thinking makes managers criticize planners for execution problems and 
frustrates everyone. Instead, the first purpose, the why of planning, is to 
give jobs a head start and gather feedback to make them better in the future. 
Planning is also critical for a second reason: it supports scheduling. With a 
solid grip on these two purposes, we can quickly plan enough work. Manage 
the planners to move jobs to a Waiting to Schedule status.

Similarly, industry does not understand the purpose of scheduling. Most 
people think that the purpose of scheduling is to complete the schedule. A 
more advanced notion might be that the purpose is have better co-ordina-

tion between operations and maintenance that in 
turn should help complete more work. This sec-
ond notion is close, but is usually misapplied and 
companies create overly complicated schedules. 
Instead, the simple purpose of scheduling is to 
complete more work. A schedule that simply gives 
crews a batch of work each week that matches their 
labour hours promotes higher work completion. It 
changes the mission of supervisors from “taking 
care of operations and keeping everyone busy” to a 
mission of “completing a certain amount of work.” 
We must also accept that it is okay to break the 
schedule. In real life, we obtain higher work order 
completion rates with lower schedule compliance. 
This is better than higher schedule compliance, 
but lower work order completion. Manage the 
schedulers to start off crews with a full batch of 
work each week.

These ideas are not that complicated, but they 
are unusual. You can implement them swiftly if you 
are determined. n

Doc Palmer, PE, MBA, CMRP is the author of  
McGraw-Hill’s Maintenance Planning and Scheduling Handbook and as 
managing partner of Richard Palmer and Associates helps companies worldwide 
with planning and scheduling success. For more information visit www.palmer-
planning.com or email Doc at docpalmer@palmerplanning.com.

Palmer & Planning

It only takes two weeks to 
achieve a dramatic boost  
in productivity

By Doc Palmer

It is critical to know where 
you are going before you 
start doing anything. The 
Cheshire Cat said it more 
simply in Lewis Carrol’s 
book Alice in Wonderland. 
The cat explained to lost 
Alice that if she did not 
know where she wanted 
to go, she could take either 
fork in the road.

Keep it simple. Focus on making planners 
move work to WSCHED status and making 
schedulers give each crew a batch of work 
that matches their labour availability to start 
each week. How’s that for role clarity? 

Palmer’s 

Tip:
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Unique design with a combination tightening surface that includes both hex area and a knurled surface.

• You can now Choose from 1/4” to 3” hubs sizes
• Optional embedded Viton O-ring ensures a watertight and corrosion-

resistant seal.

• Anti-friction washer that fits between  the nut and the bushing for easier 
compression.

• NPT, PG, and Metric threading available
• Available in Aluminum, Nickel Plated Aluminum, Steel & Stainless Steel

RSR SERIES

RSP & RSPV SERIES

Non-metallic Cord Connectors are constructed of a durable, 
nylon material which offers excellent corrosion resistance, is 
lightweight, durable and ideal for use in damp environments.

Non-metallic Cord Connectors are constructed of Valox 
for superior corrosion resistance and are suitable for use 
in FDA-mandated wash downs.

The RSP & RSPV series of Non-metallic 
Cord Connectors are both available for 
order in 90 degrees.

Available in 3/8” to 3/4” NPT Available in 3/8” to 3/4” NPT Available in 1/2” and 3/4” NPT

RSP - NYLON RSPV - VALOX 90 DEGREE
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