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The Drivers 

Â Manage wholesale demand costs  

Â Deliver load to TVA under S.G. contracts  

Â Drive retail rates low to attract industry  

Â Technology to aid economic development  

Â Time of use rate options for residential & 

small business  



  

 

 
 

 

 

Â TVA Municipal  

Â 14,500 customers  

Â 305 miles distribution  

Â 46 customers/mile  

Â 72% Load Factor  

Â 70% sales industrial/commercial  

Â All voltage regulation via LTC at substations  

Â Entire feeder length affected in VR  

Â Peaks: 167 MW Summer / 165 MW Winter  

Â Regional Water System /Telecommunications  

 

Quick Facts 
Morristown, TN  



  

 

 
 

 

 

MUS  

Distribution 

System Service area 

contiguous with 

cooperatives 



TVAõs All-Time Peak Demand Summer 
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TVA Smart Grid Project 

Â Voltage reduction:  Deliver 6000 kW  

Â Water load:   Deliver 740 kW  

Â Direct Load Control:  Smart Thermostats/Hot 

Water Disc Switches up to 2000 kW  

Â Time of Use w/ CPP overlay  

Â TVA Calls:  100 hrs per year for 10 years  

Â Verification:  Using VR but not TVA tested  

Â Upgrades: SCADA, LTC controls, AMI deployment 

on FTTH system  

Â Requirement: ANSI Range A, 114 V minimum  

 



  

 

 
 

 

 

Advanced Metering Infrastructure 

Â FTTH network:  Fiber touches 4 of 10 customers  

Â IPC collectors:  20-30 meters collected via 900 

MHz wireless mesh then backhauled over high speed 

Ethernet network  

Â VPLS network - Cyber secure  

Â Push system:  Meters report up every 15 min  

Â Abnormal events:  report in sec/min  

Â Special application:  Tantalus TUNet  server to 

post meter info to SCADA real time  

Â SCADA linked to TVA with ICCP  



STB,

Wiring

STB,

Wiring

Fiber-to-the-Home Optical Network 



  

 

 
 

 

 

 

Test Day  

Base Voltage 125.0 V 



  

 

 
 

 

 

MUS uses LTC at 

substation supported by 

capacitors downline 

Flatting profile allows for 

greater voltage drop and 

higher kW reduction 

AS IS 



  

 

 
 

 

 

Aug 8, 2011 



  

 

 
 

 

 

Á MUS peaks between 

8-5, Mon-Fri 

Á TVA will dispatch 100 

hrs per year, likely 

outside these hours 

Á Automation desired 

to schedule or 

remotely start VR 



  

 

 
 

 

 

Voltage Reduction Method 

Â Historical information & temperature  

Â Voltage reduction between 2 -6% 

Â Monitor customer calls & LV alarms  

Â Desired Procedure:  

Â Instigate voltage reduction in steps  

Â Script files in SCADA issue commands and alarm 

and/or exit VR  

Â AMI interface for selected meter alarms/voltages 

provide performance verification  

Â Operators can poll for individual voltages  

 

 



  

 

 
 

 

 

ANSI C84  

Voltage Standard 

 

TVA contract requires 

adherence to Range A 

 

114 V 



  

 

 
 

 

 

Meter Configuration 

 



  

 

 
 

 

 

Low Voltage Alarms 



  

 

 
 

 

 

On Demand Read 

11:22:00  Request sent 

11:22:02  Meter makes read 

11:22:10   TUNet server posts 



  

 

 
 

 

 

Voltage Reduction Application 



  

 

 
 

 

 

 

 

TuNet server polled 

from SCADA as a  

DNP 3.0 device 



  

 

 
 

 

 

 

Selected Meters from 

TuNet ported  to 

SCADA real time 

Voltages report regardless 

every 15 min 

Alarms report voltages at 

time of  event 

 

This is Smart Grid 

Real time interface with 

customer metering 



  

 

 
 

 

 

DR Event ð Nov 11, 2011 

  

8 of  9 substations in voltage reduction 

Only 15 of  11,000 installed meters under 114V 

10 of  the 15 on one street off  same feeder 



  

 

 
 

 

 

 

 

Low voltage mid-span of feeder 



  

 

 
 

 

 

4/26/11 (the max demand)  - approx 11am to 5 pm 

 

 



  

 

 
 

 

 

 
May afternoon. 

Let go at 5:00 PM 



  

 

 
 

 

 

January morning test 

Let go at 10:00 am 



  

 

 
 

 

 

 VR during cool morning 

April morning 

Started at 7:30 am 

TOO LATE 



  

 

 
 

 

 

Demand Reduction Testing 

Prior to TVA Smart Grid Submittal 

 

Testing 0.9% drop in load for each 1% in Voltage 

 

 



  

 

 
 

 

 

Demand Reduction Estimates 

Using 3.98% reduction in demand per VR Event 

 



  

 

 
 

 

 

Voltage Reduction History 

NOTE:  These numbers are best engineering guess.  Software not available 

yet to automatically calculate demand reduction and energy sales loss. 

 

 



  

 

 
 

 

 

Voltage Reduction History 

�‡ This is an approximate amount manually generated 

�‡ Actual savings is less due to retail demand reduction on customers 

�‡ Studies pending on how many customer peak coincident to MUS peak 

�‡ However, this is also a òwinó for the customer 


