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Real-t ime performance 

data keeps systems 

operat ing eff ic ient ly

Continuous water and wastewater systems 
make uptime and throughput crucial. 
Preventing equipment failure, scheduling 

downtime and reducing energy consumption con-
tinually are top priorities. There are easy ways to 
protect systems, increase uptime and minimize 
maintenance costs.

With motor protection relays equipped with 
fieldbus protocols, maintenance and operations 
teams are monitoring key failure indicators on 
motors and pumps in real time. Because system 
performance problems are being addressed, energy 
waste is being avoided—simultaneously netting 
cost savings and improving system reliability. 

Most water and wastewater motors employ 
motor protection. Standard overload protection 
has evolved beyond strictly monitoring current: 
Today’s electronic overload relays monitor power, 
power factor, current and voltage. Further, they 
provide continuous data on a range of parameters 
and communicate via standard industry protocols 
that tie into SCADA, programmable logic control-
ler and distributed control systems. 

With real-time, continuous information, main-
tenance teams can realize potential issues before 
they cause downtime or waste energy. Instead of 
performing spot checks, personnel can detect vari-
ations from a centralized location, stay proactive 
and avoid downtime.

 
Improved Maintenance

When motor performance can be monitored 
and analyzed remotely, maintenance practices can 
be optimized. Downtime can be scheduled, spot 
checks minimized and service time reduced.  

Personnel can gain a better and earlier under-
standing of the fault type occurring by using 
advanced motor protection relays. Additional 
insight on the fault type means that a person 
with the right skill set is dispatched to address a 
specific issue. 

Motor and pump operation can be checked 
from any computer in the facility or at home. 
Trended data collection can detect or predict 
potential motor or pump failure conditions. When 
conditions are indicative of a failure, proactive 
measures can be taken to avoid catastrophic fail-
ures. This also stabilizes opportunity costs.

Energy Savings
Motor protection relays equipped with kilowatt 

monitoring and standard fieldbus can help avoid 
peak demand charges, identify increased con-
sumption in a given load, recognize discrepancies 
between similar loads and spot power-factor line 
items. Atypical and inefficient operation is recog-
nized in real time.  

The linear relation of power to motor load 
ensures visibility of these changes, which is not 
always detected by looking at current consump-
tion due to the nonlinear nature of current to 
motor load. In wastewater pump applications, 
motors typically are loaded and running at 
about 40% load. In this area of operation, cur-
rent is relatively f lat, so an increase in load 
caused by the introduction of an inefficiency 

may go undetected otherwise. Looking at kilo-
watts allows one to see this increase in con-
sumption easily and to deploy maintenance to 
rectify it.

Extended Equipment Life
Extending the life of valuable system assets is 

crucial. To prevent the failure of a motor or pump, 
motor protection relays can act on their data with 
flexible protection settings. For example, low-
power protection is engineered to protect the load 
or pump from a starved or deadheaded condi-
tion—a common cause of pump seal failure. When 
this happens, the motor protection relay acts as 
a pump-off relay and shuts down the pump to 
extend its seal life. 

Without a motor protection relay equipped with 
low-power protection, the pump or motor would 
continue to run and a second pump likely would 
be brought online to compensate. So, two pumps 
would be performing the work of one pump; the 
seal of the first pump would be heat-aging, and 
eventually it would fail.

Case in Point 
The Sheyboygan Regional Wastewater 

Treatment Facility serves 68,000 people in 
Sheboygan, Wis. Average daily flow is about 11 
million gal, and if there is a rain event or substan-
tial snowmelt, peak flow can reach 64 million gal. 
It is essential that all pumps operate effectively to 
ensure that increased flow levels can be managed 
properly and adverse sewer problems avoided. 

At its Indiana lift station, Sheboygan had three 
75-hp motors using three traditional bimetallic 
overload relays for protection, and flowmeters on 
the output of the pump. Flow data was commu-
nicated to headquarters and logged in a SCADA 
system. The city, however, had no means of moni-
toring anything else related to motors or pumps.  

After replacing the bimetallic overload relays 
with the Eaton C441 Motor Insight—motor pro-
tection relays equipped with power monitoring 
and power-based protection—the maintenance 
supervisor noticed one of the three motors draw-
ing more power. Still, all three flowmeters for each 
pump reported the same flow reading.  

Left undetected, this minor increase would add 
up to more than $10,000 in annual energy costs 
and extra mechanical and electrical stress on the 
system. Instead, C441 Motor Insight provided 
the data and a service technician removed a for-
eign object wrapped around the impeller, which 
decreased the power draw back to a normal level. 

With the help of the onboard power monitor-
ing and industrial communications, Sheboygan 
can more easily identify and resolve situations 
before they lead to energy inefficiencies or down-
time. With the ability to monitor motors and 
pumps in hard-to-access areas, the city now can 
trend real-time motor and pump conditions that 
could have gone unnoticed for weeks with tradi-
tional bimetal protection and f lowmeters. A full 
suite of protection is provided, including a low-
power feature protecting pumps against starved 
or deadheaded conditions. 

editor’sfocus

there are many ways to protect systems, increase 
uptime and minimize maintenance costs.
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Conclusion 
Water and wastewater systems need to 

keep motors and pumps up and running 
while reducing maintenance and energy 
expenditures. Increasingly, intelligent elec-
tronic overload relays can provide real-
time performance data and diagnostics 
to improve operations and avoid unneces-
sary energy consumption. WWD

Paul twaddell is the industry segment 
manager for pumps and compressors at 
eaton corp. twaddell can be reached at 
paulstwaddell@eaton.com. adam Krug is a 
product manager at eaton corp. Krug can be 
reached at adamwkrug@eaton.com. 

For more information, write in 1103 on this 
issue’s reader service form on page 38.
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configurable protection 
stays connected
Electronic motor protection relays are highly configurable. The level and 
type of protection can be customized and protect motors and pumps from:

•	 Thermal	overload;	 •	 Dry/low	suction	head	pump;
•	 Jam;	 •	 Severe	cavitation;
•	 Ground	fault;	 •	 Deadheaded	pump	conditions;
•	 Unbalanced	phase	currents;	 •	 Over-	and	under-voltage;	and
•	 Phase	loss;	 •	 Voltage	unbalance.
•	 Phase	reversal;

To	configure,	control,	monitor	and	address	issues	before	downtime	
occurs, motor protection relays can be integrated into existing systems 
through	standard	protocol,	including	Ethernet/IP,	Modbus	TCP,	
PROFIBUS,	DeviceNet	and	Modbus	Serial	communications.	With	HTML	
Web	services,	access	to	individual	loads	can	be	performed	from	any	
Internet-ready	device	by	utilizing	the	associated	IP	address	of	the	asset.


