I’ll leave the meter running!
How an electrician with a power quality analyzer solved a mystery, saved a
company a lot of money, and helped protect a plant’s safety
The powerful blowers that transport powdered cement from the transport barge to onshore storage silos were shu7ng down too o8en. So too were the cranes, dust
collectors, and other equipment supplied by a 1,600-amp circuit breaker that was
tripping regularly, even though it was at only 75% of its maximum capacity. Unwilling to
conHnue losing $300,000 a year in lost producHon, the cement company was
considering adding another 4,160-volt feeder from the main switchboard to the
transformer at a cost of about $250,000. But before talking that expensive step, the
company called in electrician Zach Bryson, seeking a beOer understanding of what was
going wrong.

Suiting up, going hunting
Bryson suited up in his “ﬂash gear”—the ﬂame-retardant overalls, balaclava, rubber
gloves, face shield, and other personal protecHve equipment that help to protect people
who work with industrial-strength electricity. Then he connected a Fluke 1745 Power
Quality Analyzer to the secondary of the 4,160-to-480-volt transformer the supplied the
barge.
“I have found Fluke 1745 power quality analyzers to be an excellent tool for
troubleshooHng power quality issues,” Bryson said. “These instruments can
simultaneously log up to 500 parameters for up to 85 days to uncover intermiOent and
hard to-ﬁnd-power quality issues. I download the data recorded by the instrument to a
personal computer. So8ware included with the instrument runs on the computer to
analyze trends, create staHsHcal summaries, and generate detailed graphs and tables to
quickly assess the quality of power at the service entrance, substaHon or load.”
Bryson monitored the power going to the barge for about a week to see how heavily
loaded the transformer was. “In the power logs we could see the blowers turning on and
oﬀ while other loads such as dust collecHon fans and lights ran conHnuously,” Bryson
said. His aOenHon was drawn to the fact that the current ﬂowing in one of the three
phases—the C phase—was 20% to 200% higher than the other phases. He downloaded
the informaHon as a database ﬁle and graphed the results for presentaHon to the
customer.

Loose connections, high resistance
Next, Bryson turned his aOenHon to the motor control center (MCC), a gray electrical
cabinet that houses the cement plant’s motor starters. The MCC has a number of small

doors arranged in rows and columns along its front. Behind each door is a unit called a
“bucket” that connects the electrical devices inside to the Hn-plated copper electrical
bus bars behind it. The buckets are connected to the bus bars with 3/8” nuts and bolts.
Bryson noHced that many of the bolts in the motor control center were loose, causing
excessive resistance. Signiﬁcantly, most of the loose connecHons were in the C phase.
Bryson described the problem to the plant’s electricians who then Hghtened the
connecHons.
“If the problem had not been discovered and ﬁxed,” Bryson said, “the company would
have run the risk of an arc ﬂash event”—an electrical breakdown of the resistance of air
which can occur when a path opens up between a high voltage line and a lower voltage
or ground. An arc ﬂash with 1,000 amperes or more can cause substanHal damage, ﬁre,
or injury. “This type of event is o8en not repairable, so it might have required replacing
the motor control center at a potenHal cost of $200,000,” Bryson said.
The frequent power outages also increased wear on the motors and occasionally
damaged them, so correcHng the power problem also provided a signiﬁcant reducHon in
maintenance expenses.

Getting the big picture
Impressed by this demonstraHon of the power of data logging, the cement company
then asked Bryson to take a look at overall power usage in the facility. Even a8er the
correcHons in the motor control center, electrical service in the facility was close to
hi7ng the limits. The cement company asked for a determinaHon of how much
electricity was used across the facility for various acHviHes such as unloading cement,
blending cement, and so on. Bryson connected a second Fluke 1745 to the cement
blender service to try to ﬁnd addiHonal capacity that could be used elsewhere.
“When these studies are complete, we’ll understand where every amp is being used and
ensure that our customer is fully uHlizing its exisHng equipment,” Bryson said. “I am
conﬁdent that we will ﬁnd enough spare capacity to enable current operaHons and
expansion without addiHonal investment. Our customer is now a believer and is even
planning to permanently install meters that provide instant access to power quality data.
This is just one more in a series of successes that we have been able to achieve for our
customers by using power quality analysis to pinpoint the cause of a problem.”

