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Constant monitoring of critical motors while de-energized prevents failures on startup, reduces unscheduled 
downtime, saves on major rewinding repairs and increases personnel safety

For decades, utility plant personnel have performed insulation resistance tests with handheld meg-
ohmmeters to prevent motor failures that lead to costly unplanned shutdowns, penalties and re-wind-
ing repairs.

However, these tests only provide a “snapshot” of motor health.  In a matter of only a few days, motor 
windings and cables that are exposed to moisture, chemicals, contaminants or vibration can become 
compromised and fail at startup.

Portable megohmmeters also require electrical technicians to manually disconnect the equipment ca-
bles and connect the test leads on potentially energized or damaged equipment to perform the manu-
al testing.  

These tests expose technicians to potential arc flashes when they access the cabinet.  In the United 
States non-fatal arc flash incidents occur approximately 5 to 10 times per day, with fatalities at the rate 
of approximately one per day.

With so much at risk, plant managers are recognizing the value of continuous megohm monitoring of 

Continuous “Hands Off” Insulation 
Resistance Testing of Critical Motors
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insulation resistance that initiates the moment 
the motor is off until it is re-started again.  

Armed with this real-time information, main-
tenance personnel are able to take corrective 
actions ahead of time to avoid a failure that would 
interrupt production.  By doing so, they can save 
utilities hundreds of thousands of dollars in repair 
fees for expensive rewinding, failure-to-produce 
penalties and lost production time.

Furthermore, permanently installed automatic 
testing devices allow for “hands-off” monitoring 
without having to access cabinets – keeping tech-
nicians out of harm’s way.

Motor Protection at Utilities
Power generation utilities rely heavily on motors, 
though the number and type vary depending 
on the size of the plant and type of fuel burned.  
Coal-fired power plants can have as many as 
20-30 critical motors, with less for other types of 
fossil fuels.  A combined-cycle plant may have less 
motors. 

Critical motors are essentially those that could 
significantly impair the ability to safely meet 
business objectives or affect production levels 
if unexpectedly offline.  This could include small 
480 volt motors up to 13,800 volts.  Some exam-
ples include circulating water motors, boiler feed 
pumps, gas compressors, forced draft and in-
duced draft fans.

Most utilities maintain these motors through 
time-based preventative maintenance (PM) pro-
grams.  Insulation resistance tests are typically 
scheduled on a semi-annual basis; however, given 
the reduction in personnel at most plants, it may 
even be less frequent.  Based on these tests, 
motors may be scheduled to be sent out to repair 
shops for reconditioning.  

Typically, insulation resistance tests are also 
conducted at the start of annual overhauls or 
planned outages, to identify any motors that 
might also need repairs.

Still, despite PM programs, motors that are offline 
or are frequently cycled can be quickly compro-
mised.

“We had our fair share of motor failures, and it 
became quite costly,” says Richard Hohlman, who 
retired after 37 years working in power genera-
tion.

In the 90s, Hohlman was plant manager at a four-
unit 1500-megawatt plant located on Long Island 
Sound. 

“Sometimes the failures can be really expensive,” 
says Hohlman.  “At that particular plant, we had 
a couple of Westinghouse two-speed PAM AC in-
duction motors and rewinding one of them would 
have been a six-figure expense.”

“From an O&M [Operations and Maintenance] 
perspective, if we can identify a weak motor and 
avoid the risk of trying to start it up and having it 
fail, that is a big savings,” adds Hohlman.  

To avoid this scenario, Hohlman says he required 
all critical motors that were shut down for 24 
hours or more to be manually tested with a meg-
ohmmeter before being restarted.  

“That became an expense in itself, because the 
tests are often conducted at different hours of the 
day, at overtime rates,” says Hohlman.  “But, by 
doing it we avoided a number of motor failures.” 

Hohlman says a member of his team discovered 
a continuous testing and monitoring device, the 
Meg-Alert, and installed it initially on four circulat-
ing pumps and several induced draft fans.  Later, 
the devices were also added to several forced 
draft fans and other critical motors throughout 
the plant.
The Meg-Alert unit is permanently installed inside 
the high voltage compartment of the MCC or 
switchgear and directly connects to the motor or 
generator windings.  The unit senses when the 
motor or generator is offline and then performs 
a continuous dielectric test on the winding insula-
tion until the equipment is re-started.  

The unit functions by applying a non-destructive, 
current limited, DC test voltage to the phase wind-
ings and then safely measures any leakage cur-
rent through the insulation back to ground.   The 
system uses DC voltage levels of 500, 1000, 2,500 



http://www.scantekinc.com


10	 SZM • May 2019

or 5,000 volts that meet the IEEE, ABS, ANSI/NETA 
and ASTM International standards for proper 
testing voltage based on the operating voltage of 
the equipment.  

The test does not cause any deterioration of the 
insulation and includes current limiting technolo-
gy that protects personnel.

“With continuous monitoring, the O&M team is 
aware at all times of the motor’s fitness for duty,” 
says Hohlman.  

“Every single time the motor shuts off, if it is for 
seconds, a day, or for the 10 days of an outage, 
the motor is being tested,” he adds.  “And, if it 
goes below a safe level, it alarms immediately and 
can lock the motor from even starting.”

This stands in stark contrast to the snapshot tak-
en by a megohmmeter at the start of a shutdown.  
In a matter of days, the motor can pick up consid-
erable moisture due to humidity and contamina-
tion.  

“After a planned maintenance period, you can 
have megohmmeter readings that look good, but 
perhaps something happens to cause a delay to 
the start up,” says Hohlman.  “Now, the motor is 
sitting in moist or damp conditions and insulation 
resistance to ground is degrading.  Perhaps two 
days later, you start the motor and lose it because 
the conditions have changed.”
“Hands-Off” Monitoring
The continuous monitoring system also allows 
for a “hands-off” approach that does not require 
service technicians to access control cabinets to 
perform a manual insulation resistance test.  

Instead, an analog meter outside on the control 
cabinet door shows the insulation resistance meg-
ohm readings in real time.  The meter also indi-
cates good, fair and poor insulation levels through 
a simple “green, yellow, red” color scheme. When 
predetermined insulation resistance set point 
levels are reached, indicator lights will turn on to 
signal an alarm condition and automatic notifica-
tions can be sent out to the monitoring network.

“With the Meg-Alert, you can walk up and just 
look at the megohm meter on the panel,” says a 

Maintenance Supervisor who has spent 40 years 
working for a large American energy company.  
“The advantage is you know in real time, whether 
or not there is a low resistance reading on it.”

At the first facility he worked at, the company pur-
chased 23 Meg-Alert devices for critical motors.   

“If you lose a critical motor, especially during peak 
production time, you have just lost 350 mega-
watts of production at the site,” he adds.  “You 
could be down for weeks if you have to remove 
the motor and send it out for repairs.  That can 
have a huge financial impact.”

Even if a spare motor is available on-site, the 
downtime and labor costs can escalate quickly.  

Continuous monitoring can also show if the heat-
ers used to maintain thermal temperatures or 
prevent condensation are working properly.  

Most motors utilize heaters to maintain the 
temperature inside the motor so it doesn’t vary 
drastically from operating temperature or am-
bient temperatures outside the unit.  If it goes 
below the dew point, the motor will start picking 
up condensation while offline. 
However, if these heaters fail to operate properly 
or the circuit breaker is tripped, plant person-
nel may not be aware of it until the motor fails 
on startup.  Although these motor heaters are 
checked regularly, this can leave critical motors 
unprotected for weeks or even months.

“Given that a large 4160V pump motor costs 
about $150,000 to rewind, I can buy an awful lot 
of continuous insulation testing and monitoring 
devices for that price and it prevents the issue,” 
says the Maintenance Supervisor.  

“I’m just trying to automate the process to prevent 
problems,” he adds.

Preventing Arc Flashes
According to Hohlman, safety is another major 
driver behind the decision to install the contin-
uous insulation resistance monitoring devices. 
Reducing employee exposure to potential harm 
from arc flash is important to every safety pro-
gram.
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Arc flashes are an undesired electric discharge 
that travels through the air between conductors 
or from a conductor to a ground.  The flash is 
immediate and can product temperatures four 
times that of the surface of the sun.  The intense 
heat also causes a sudden expansion of air, which 
results in a blast wave that can throw workers 
across rooms and knocked them off ladders. 

Arc flash injuries include third degree burns, 
blindness, hearing loss, nerve damage, and  
cardiac arrest and even death.  

Among the potential causes of an arc flash listed 
by NFPA 70E includes “improper use of test equip-
ment.”

Although de-energizing equipment before test-
ing and wearing appropriate personal protective 
equipment (PPE) is recommended, the best solu-
tion is to eliminate the need to access the control 
cabinets at all to perform insulation resistance 
tests.

“Safety was definitely a major driver in our de-
cision to purchase the Meg-Alert devices,” says 
Hohlman.

Constant Vigilance
According to Hohlman, the bottom line with au-
tomated, continuous insulation resistance testing 
is that it can help utilities ensure critical motor 
reliability, decrease the probability of failure on 
startup, reduce unscheduled downtime and save 
on repair costs.

He adds that plants can also avoid penalties 
associated with failure to meet contractual pow-
er generation commitments.  If a surprise motor 
failure occurs, it can cause production delays or 
cause the utility to be temporarily de-rated.

“If you have continuous monitoring, it reduces 
exposure to those kinds of penalties as well,” says 
Hohlman.

For more information, contact Meg-Alert at www.
megalert.com; phone (800) 778-5689; or at 8766 
Frank Drive, Minocqua, WI 54548.

www.megalert.com    •

https://maltadynamics.com/fall-protection-plan/?utm_source=safety-zone&utm_medium=banner&utm_campaign=fall-protection-plan
http://www.megalert.com/
http://www.megalert.com/
http://www.megalert.com/
http://www.wooster-products.com
http://www.wateralert.com


https://maltadynamics.com/fall-protection-plan/?utm_source=safety-zone&utm_medium=banner&utm_campaign=fall-protection-plan


14	 SZM • May 2019

http://www.bollesafety-usa.com


http://www.coretexproducts.com


16	 SZM • May 2019

Cintec™ Fire  
Resistant Anchors

In view of the recent fires and loss of life in refurbished 
buildings, Cintec™ has been fully aware of the danger of fire 
and has always produced fire resistant remedial anchors and 
reinforcement. 

In the past few years, fire has been an increasing concern 
when buildings are being retrofitted, restored, or modern-
ized. On June 14th, 2017, a fire broke out in the 24 storey 
Grenfell Tower, widely reported as the worst residential fire 
to take place in the U.K since the second World War, due to failures by design. 

As concerns over fire safety spread through the 
country, Prime Minister Theresa May ordered a 
public inquiry. As stated in the final report of the 
review of building regulations and fire safety, En-
gland is by no means alone in needing to improve 
building safety, as building regulations are a global 
concern. 

Under the terms of the EC Construction Products 
Directive, resistance to fire is one of the essential 
requirements for which performance tests are re-
quired. In Europe, thin-joint mortars have become 
popular, thus there are a number of situations 
where fixings are made using organic polymers as 
either the tie body, or in the form of resin glues. 
Such ties are not inherently fire resistant and could 
fail and shorten the life of a cavity wall in a fire, or 
lead to the collapse of cladding resulting in danger 
to escaping occupants and fire fighters. 

As a leader in structural preservation, Cintec™ 
has always been an advocate for the restoration 
of safe buildings through fire-resistant anchors, 
as long ago as 1993 fire tests were carried out by 



http://www.safetyrailcompany.com
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the internationally recognized Building Research 
Establishment in accordance with BS476( ), ISO( ), 
and CEN( ). The fire rig was designed for use in the 
measurement of the performance of Cintec’s™ 
anchors in a fire situation while subjected to a 
mechanical load which might be a result of wind 
suction of fire-induced thermal movement. 

Cintec’s™ remedial anchors survived a two-hour 
test without failure of any of the samples. Every 
sample reached several hundred degrees in the 
part of the anchor nearest to the fire face. This in-
dicates the anchor system can be recommended 
for repair work to buildings requiring a fire rating 
of up to two hours.

Cintec™ Anchors were later, unintentionally, put 
to the test at the Fullers Brewery in London. The 
Cintec™ anchor system had been used extensive-
ly to repair and restore the Brewery’s facade. A 
fierce fire followed, destroying large sections of 
the building. Despite the brickwork being subject-
ed to extremely high temperatures, tests revealed 
that the cementitious Cintec™ anchors did not fail, 
performing to their original design. They retained 
their integrity and could be reused for the repair 
work. If the anchors were an epoxy or resin type, 
they would have melted, releasing potentially 
dangerous fumes in the process and have been 
easily pulled out, allowing the wall to collapse. 
One could say that the Cintec™ Anchors having 

survived the fire are in fact fire proof.

In New York City, according to the NYC Buildings 
Department, adhesive anchors are not permitted 
to support fire-resistance rated construction un-
less the use of such anchors meets the conditions 
set forth in the acceptance criteria. Post-installed 
anchors in masonry must be designed in accor-
dance with the NYC Construction Codes, describ-
ing the masonry substrate type and condition, as 
well as proof of pull tests.

Howard Zimmerman, the well-known NY Archi-
tects, had concerns about the lack of fire rat-
ings for resin-based anchor systems in high rise 
apartments near Central Park, New York. After 
reviewing Fire Test Data and performance tests 
on a severely damaged building after a fire, it was 
determined that the Cintec™ System was the best 
anchor to meet the project engineers’ concerns. 

Cintec™ anchors are the cementitious fire-resis-
tant alternative to resin anchors. Since Cintec’s™ 
anchors are based on reliable restoration mate-
rials, cementitious grout and stainless steel, they 
easily provided the elusive fire rating typically 
absent in other systems.
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Established in 1932 in Detroit, Michigan, by the grandfather of the current owner, 
Jesco Industries Inc. has grown to become one of the leading manufactures of materi-
al handling equipment.  We serve our customers very well by offering a wide variety 

of products which may be used from the processing department through to the ship-
ping department.  A Woman Owned Small Business is WBE Certified.



Established in 1932 in Detroit, Michigan, by the grandfather of the current owner, 
Jesco Industries Inc. has grown to become one of the leading manufactures of materi-
al handling equipment.  We serve our customers very well by offering a wide variety 

of products which may be used from the processing department through to the ship-
ping department.  A Woman Owned Small Business is WBE Certified.

JESCOHUSKYDUMPERS® available in over 60 different sizes and maintain stock of standard 
sizes over 800 standard units of self dumping hoppers (2000#, 4000# and 6000# capacities).  
We offer several large volume self dumping hoppers in 6 cubic, 8 cubic and 10 cubic yard 
6,000-10,000 capacity.  Special applications deserve a specially designed unit.   After many 
customers inquiring about a controlled dump or hydraulic unit, we decided to engineer and 
add several different hydraulic units to the product line.  

JESCOHYDRATILT™ Dumpers which are available in 4000# capacity in .50, .75, 1, 1.5, and 2 
cubic yard.  The units are operator controlled with the hydraulic system of your forklift and 
used while seated on the lift. These new units are ideal when controlling the speed of dis-
charging material is critical. The quick-disconnect lines are included on each of the units and 
a safety retaining chain.  To fill out the line even more we have included ten different sizes of 
our Filter Press Hopper.  Then along came the 90 degree Side Pivot Hopper and Low Profile 
Portable Hoppers with casters already installed.

Wire Mesh Partitions:  2”x1” rectangular mesh 10 gauge wire welded into an angle frame sys-
tem is easy to use and easy to install.  Ideal for around your automation enclosures, prevent 
your valuable tools from walking away from the tool crib, and quality control on non-con-
forming material, computer rooms, high security storage and so many more uses.  JescoPal-
letGards®  are wire containment backs for the pallet racks with stand-off clips (1.25, 4, 6 or 8 
inch) design to fit most standard drilled pallet racks spaced two inch on center.  Double hinge 
doors or double slide doors is an excellent way to secure high value products on the shelves.  

1-1/2” Diamond mesh 10 gauge wire partition system are engineered for easy installation 
allowing unrestricted visibility and total air circulation.  Inventory of standard height panels 
of 7, 8 or 10 high are available; but don’t stop there because many industries require parti-
tions to reach the trusses or building joists and that certainly can be accomplished.  If you are 
installing partition on a raised platform (mezzanine) remember this requires zero or “no” 
sweep to keep everyone safe walking below. This is to prevent tools from dropping from the 
edge of the platform. (OSHA 1910.23(e)(4)     Either partition system will work well but the 
more project information you are able to supply, the more knowledgeable we all become and 
it is truly amazing how that works!  

The JESCOGARD® industrial guard rail 3-rib corrugation system will act as both a visual and 
physical barrier around your facility.  The Economy Rail System is a 2-rib system and has been 
tested to withstand an impact of 10,000# traveling 4-mph.  Should the need arise you can 
count on its strength without compromising quality at a price you can afford.  Each system 
has available a self-closing single hinge gate with a sound dampening gasket on the gate. 

Industrial shelf carts, platform trucks die storage racks and material handling trucks are built 
tough to move raw stock, cartons or finished materials in your plant for many years to come.  
Special carts are no issue just let us know what you need.

JESCOHUSKYDUMPERS®, wire partition systems, industrial guard rail systems, wire tenant 
storage lockers, industrial shelf carts, LP cylinder cabinets, machine guarding just to name 
a small portion of the products we offer to our customers.  Our products are built to be the 
best in the industry and it is the reason customers keep coming back.  Your satisfaction for a 
project well done is what really counts when the day comes to a close. We look forward for an 
opportunity to be able to assist your next industrial guarding or material handling require-
ments.  Check out the full product line shown on the website at www.jescoOnline.com      
 
“From the simplest to the complex, Jesco does it best!”

Jesco Industries Inc. • 950 Anderson Rd • PO Box 388 • Litchfield, MI 49252-0388

Email:  Jesco@jescoOnline.com • Toll Free:  800-529-6691 • Direct:  517-542-2903 • Fax:  517-542-2501
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