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Protective Relay Considerations for Industrial Plants 

Industrial Plants’ Can Not Afford Down Time 

The heading read, “A recent fault on a pharmaceutical company’ electrical system shut down the majority of the plant’s manufacturing process.  Hundreds of thousands of dollars of lost product as well as lost production time occurred from this event”.  Can this happen to you?  Better yet, are you willing to accept this risk? 

Today’s industrial plants are 24/7 operations.  They can’t afford to have any down time.  Company’s profit margins are based on certain expectations.  Unexpected plant shutdowns are not one of them. How can you prevent them?

 Periodic “System” Checkups are Wise

A periodic checkup of your system protection is an excellent “preventive medicine” idea.  Have any electrical installations or modification occurred on your system in the last couple of years?  Have you installed any new transformers, motors or other loads on your system?  Do your existing circuit breakers have the proper interrupting rating?  Do your protective relays' time-overcurrent or instantaneous relay settings need to be updated to reflect any system modifications?  Has the utility made any modifications on their system that would affect your driving point impedance?  Have you asked?  Do you know what questions to ask?

An Industrial Plant’s Transformer Connections Can Wreak Havoc on Your Protective Relaying Decisions 

The pharmaceutical company mentioned above installed new switchgear and transformers on their system.  The tertiary winding on the transformers had a Wye grounded – Delta connection.  This connection provides a ground source for faults occurring not only at the industrial plant’s location, but on the utility‘s electrical system as well.  Simply stated, your protective relays may experience unintentional operation causing a partial or total plant shutdown.  Does this mean the wrong transformer connections were used?  No, not at all.  Does this mean the outage could have been prevented?  ABSOLUTELY.  One important requirement when designing system protection is to maintain electric service and minimize down time.  Service continuity is sometimes neglected when designing system coordination.

Another type of transformer connection is the Delta-Wye connected transformer. Delta-Wye connected transformers permit no zero sequence current to flow electrically from the source side of the transformer to the low side.  This eliminates ground relay coordination between the high and low side connections of the transformer.  Phase relay coordination is still required.  

Wye-Wye connected transformers require both phase and ground coordination.  Delta-Delta connected transformers require only phase coordination.

Transformers are a source of fault current which are often misunderstood in protective device coordination.  Care needs to be exercised when coordinating between the high and low side of transformers.  

Remember Your Protection Objectives

Prevention of human injury is the most important objective of electrical system protection.  Protective relays provide the intelligence for interrupting devices to isolate a fault.  The engineer’s responsibility is to isolate a fault as quickly as possible, thereby minimizing the scope of any potential outage.  When designing a protective relay scheme, its important to isolate the faulted portion of your electrical system as fast as possible, yet secure enough to keep the remaining electrical system intact.  Simplicity and economics also play key roles in a well-executed relay scheme.

KTR Provides Relay Protection Assistance

KTR understands system protective requirements.  KTR has many years of experience with protective relay coordination and settings.  KTR’s power system engineers specialize in designing safe power systems while insuring compliance with NFPA 70E standards. KTR can provide the following:

· Evaluate your existing electrical system and provide an electrical safety inspection.  This program will document any electrical concerns that need to be addressed.

· Provide a system protection “checkup”.  This checkup will include an updated short circuit study with documented coordination curves.  This system protection “checkup” will also review isolation protection (voltage, frequency protection, etc.) and documented. 

· Provide an arc-flash evaluation.  Identifying the “incident energy” employees are exposed to is an NEC 2002 regulation.

For additional information on power system protection requirements, please contact the following:

Joseph Deane, PE

610 670 6061  EXT: 101





















