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Southern Company Devises Automated Method to Monitor Capacitor Bank Health
Southern Company has devised an automated method to monitor the health of its capacitor banks, the Atlanta-based company told us in advance of an EPRI case study to be released next month.  The utility’s smart meters trigger an alarm when a capacitor bank fails, said Dexter Lewis, research engineer for Southern Company Services.


The new automated method provides more visibility and saves money over traditional inspection techniques, Lewis said. Capacitor banks are important to maintaining a high power factor and an acceptable voltage profile within ANSI guidelines.


In the past, company technicians checked capacitor banks once a year, a practice   
that required more man hours and truck rolls and yielded less reliable monitoring, Lewis said.  “If a capacitor bank is inspected [on site] on Monday and then fails on Tuesday, it goes a whole year before being inspected again,” Lewis said.  “We’ve done away with visual inspection of capacitor banks because of the success of this new method.” Even an on-site inspection is not infallible unless the lineman takes the time to remove the fuse barrels from the capacitor-bank switch and tests the fuses to verify they are still good, the forthcoming EPRI case study said.


The new system has often alerted technicians to problems that could not have been verified by visual inspection, according to the study, which describes a Smart Grid Demonstration Initiative in which Southern Company is participating with 22 other utilities.  The other utilities are testing other strategies and technologies.
 With daily automated monitoring via AMI, Southern Company receives alarms within 24 hours after a problem occurs, according to the case study.  When a failure is identified, an email is sent to a technician monitoring daily reports of potential capacitor bank failures.  Technicians can make repairs immediately.


“If capacitor banks aren’t operating correctly, that’s when you start to see power quality issues such as voltage imbalances and under-voltage situations,” Lewis said.  “This monitoring system gives us the confidence to know that our system is operating as designed.” That confidence means Southern Company can use conservation voltage reduction (CVR) schemes to lower the voltage closer to the ANSI limit to reduce load, knowing the system will remain within the limits, he said.


Southern Company, which also includes Gulf Power and Mississippi Power, won a $165 million SGIG to upgrade T&D across a four-state territory (SGT, 2010-Aug-12, http://www.smartgridtoday.com/members/1921.cfm Southern Company speeds ahead with upgrades, thanks to SGIG).  The T&D projects include $8 million to install smart meters on  capacitors at Georgia Power and Alabama Power.  Installation has cost about $1,000 per capacitor bank, Lewis said.  Gulf Power and Mississippi Power have started installing the AMI capacitor-bank monitoring system now, Lewis said.



Van Holsomback, distribution support manager for Georgia Power, came up with idea of using smart meters to monitor capacitor banks in 2009. 

Southern Company had planned to move ahead on the project even before getting the SGIG funds, Lewis said.  Using a single-phase Form 2S meter, Georgia Power engineers tested the concept that higher-than-normal neutral current was a good indicator of an unhealthy capacitor bank.  That notion proved true, the case study said.


Georgia Power and Alabama Power began installing smart meters on the capacitor banks in 2011.  As of June, the company had installed about 6,400 AMI monitoring units out of about 8,000 planned, the case study said.


About 10% of monitored banks were discovered to have failed soon after being installed, the case study said.  Blown fuses accounted for the highest percentage of failures.  “The increase in maintenance cost was supported by executives because of the reliability gains from proper operation,” the case study said.


The companies also are saving money -- about $50 per inspection ​​-- since eliminating 6,400 truck rolls/year so far to inspect the capacitor banks, Lewis said.  Lewis said he was not aware of any jobs eliminated based on the changes and that 550 jobs were created or retained in the fourth quarter of 2011 based on the SGIG. 

Capacitor banks are important to utilities for several reasons, the case study explained.  They control voltage levels and provide reactive support.  They help balance transmitted, or apparent, power -- measured in volt-amperes -- with real, or consumed, power -- measured in watts.  Power factor is the ratio between the two, with 1.0 denoting complete balance or unity.  Southern Company strives for a power factor of 0.97 or higher, Lewis said.


When working properly, capacitors help keep the power factor at good levels by supplying leading reactive power, measured in kVAR
, to the electric system to counteract the inductive, or lagging, reactive power required by motor loads from equipment such as air-conditioners, pool pumps and refrigerators.  This is an especially important issue for Southern Company, and any other utility, with mostly inductive/cooling loads, Lewis said.


Capacitor banks that are working improperly can lead to voltage imbalances, which can damage utility and customer equipment, the case study said.  In manufacturing, a voltage imbalance can damage three-phase motors, Lewis said.  For residential customers, a voltage imbalance can cause abnormally high neutral-to-earth voltage.  That can lead to minor electric shocks at swimming pools--not large enough to be deadly, but still a nuisance, he said.
Capacitor-bank failures also can lead to poor power factor.  Even 0.92 lagging is considered poor.  A low factor can cause voltage drop, poor performance in equipment such as motors
 and reduced capacity in transformer and T&D systems, the case study said.  Malfunctioning capacitor banks can cause unwanted power-factor correction.  That can result in an extreme power factor of 0.45 leading, which can cause big voltage imbalances, the case study said.


Southern Company has been using capacitor banks since the 1960s.  Its first banks were fixed, meaning they were manually switched in and out of service as needed.  Some of these are still in use.  Capacitor-bank controllers, a newer technology, automate the banks to switch on and off based on defined parameters such as the time of day, system voltage level and local VAR requirements.  This automation lets a utility dynamically adjust for grid conditions, the case study said.  Georgia Power is putting automated monitoring system on all new fixed and switched capacitor banks while Alabama Power is putting the new system only on its fixed banks, Lewis said.
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