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AN INTRODUCTION TO DCVR
Dispatchable Conservation Voltage Regula-

tion (DCVR) is one of the most simple, 
cost-effective ways utilities can manage loads 
to immediately reduce peak electrical 
demand.  Unlike traditional Conservation 
Voltage Reduction (CVR), in which voltage is 
lowered to decrease overall annual energy 
consumption, DCVR provides the utility with 
the capability to shift load and reduce peak 
demand. By combining Tantalus’ TUNet 
(Tantalus Utility Network) AMI (Automated 
Metering Infrastructure) with SCADA, DCVR 
provides a way to automatically monitor and 
adjust voltage on-the-fly, maximize the 
effectiveness of voltage regulation efforts, 
and maintain end-of-line voltages within 
regulatory limits.  This paper describes the 
benefits of DCVR and how it was deployed 
with TUNet by Morristown Utility Systems in 
Tennessee.  

The key benefits of DCVR with TUNet for 
utilities include:

1.  Ability to reduce demand charges  
immediately

2.  Program is virtually invisible to the 
consumer 

3.  Does not require consumer marketing 
programs or buy-in

4.  Rapidly deployable – up and running 
within hours

5.  Maximizes effectiveness of voltage 
regulation programs

6.  Identifies unrecognized inefficiencies in 
existing power grid

DCVR is designed to decrease a utility’s 
total electrical load in anticipation of a peak 
event by making slight reductions in the 
feeder voltages coming from substations. For 
example, on a hot summer day when the 
demand on a utility’s generation capacity is 
strained and approaching peak, DCVR
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CVR can save 
utilities up to 

4% in up-front 
energy costs

A A TUTUUUUNNNNNNNetetetetetett®®®®®®® DEDEDEDEDEDEDEDEMAMAMAMAMAMAMAANDN MMANANA AGAAGEMEMENENENNTTTT APAPAPAPPLPLICCATATIOIONN  

TM

Jodyy WWWWigggininininii gtgtggg ononn, General Manaager, Morristown Utility Systemmmmss (M(MM(M(M(M(MUSUSUSUSUSUSU ),),),),), MMMMMorororoorororo riririririristststsssss owwwwwn,n,n,nnnn TTTTTTTTN 
DaDaveve KKauauuuuffffffffffmmammm n, Software PrPPrododdododucuct Manager, Tantalus Systememememee s,s,s,s,ss,s, IIIIIncnccnccc..

applications acknowledge the peak and 
immediately act to temporarily decrease 
voltage. Appliances, light bulbs, certain 
types of motors, and heating elements will 
immediately draw less power – but still 
perform within acceptable levels. Although 
the reduction is slight and power quality 
remains within adequate regulatory 
tolerances, the cumulative impact of 
thousands of electrical devices simultane-
ously using less power has a significant 
impact on a utility’s load.

While voltage control as a means of 
demand management is not a new concept 
and has been deployed by many utilities 
over the years, recent advances in the 
quality, automation, and real-time nature of 
certain AMI communication and data 
management technologies have significantly 
multiplied the usefulness of meter data.  
This, in turn, has translated to increased 
control and power quality.

REDUCING PEAK LOADS BY SHIFTING 
DEMAND WITH DCVR

When electric demand exceeds available 
power, brownouts, blackouts, and the need 
to purchase expensive wholesale power can 
occur.  This risk makes the pro-active 
management of such peak loads critical to 
maintaining grid reliability and managing 
utility costs. Using AMI-enabled tools like 
DCVR helps the utility manage peak load by 
responding to peak reduction requests with 
immediately dispatchable voltage regulation 
commands.  Furthermore, instantaneous 
feedback from the AMI system on the 
voltage impact of DCVR provides utility 
decision-makers with the real-time system 
visibility needed to make additional 
decisions to reduce overall load, if needed.
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Thermostatically controlled devices provide another 
classic example of how DCVR can be utilized to shift load. 
With DCVR, devices such as electric heaters, heat pumps, 
stoves and refrigerators may run for slightly longer periods 
of time to reach their desired temperatures, but will also 
draw less power under carefully monitored DCVR.  The 
impact of this application during peak times results in a 
reduction (or “smoothing”) of peak load. 

With the right real-time Smart Grid communications 
platform, DCVR can be utilized throughout the day to 
lower voltages during peak periods and increase voltages 
during off-peak periods. TUNet offers real-time 
TRUPUSH™ functionality, which, when integrated with a 
utility’s SCADA system, pro-actively monitors, notifies, 
and enables the control of feeder voltages within seconds. 
Continuous data feedback allows operators to monitor line 
voltages and alerts while making adjustments as neces-
sary.

PRACTICE SAFE DCVR
Properly conducted DCVR is safe for electrical equip-

ment, which is designed to operate with some voltage 
flexibility in mind. In North America, end use voltages in 
the range of 114-126V are standard  and provide the 
variance needed for DCVR. Smart meters supported by a 
robust real-time communications network can monitor 
voltage throughout a grid to ensure that levels remain 
within a prescribed range.  As such, demand management 

3. Range A in ANSI standard C84.1

programs like DCVR are some of many high-value benefits 
offered by a flexible, reliable Smart Grid communications 
network.TUNet is designed in a way that supports safe, 
effective DCVR. With TUNet’s AMI network, each meter 
continuously monitors many aspects of power.  For 
instance, TUNet devices check line voltages several times 
a second, 24 hours a day, and 365 days a year. If the 
voltage exceeds or drops below preset levels at any end 
point, the meter can immediately report this change in 
power quality by utilizing TRUPUSH event driven, 
command and control communications to push alerts and 
status updates in real-time.  The ability to optimally 
manage thousands of smart devices on an electric grid in 
this manner is historically unprecedented.

AUTOMATED DCVR, THE TUNET ADVANTAGE
A cornerstone feature of TUNet is its ability to acknowl-

edge and transmit real-time notifications.  This feature 
ensures that during a DCVR period, the utility receives 
real-time voltage alerts from any meter that is reaching its 
threshold. To take this a step further, integrating a TUNet 
Voltage Regulation interface with existing SCADA systems 
provides an automated way to ensure maximized DCVR 
savings while maintaining reliable customer power quality.  
The main advantages of automated DCVR include 1) labor 
savings from eliminating the need to have operational 
personnel continuously monitor load, 2) the ability to 
deploy at multiple locations concurrently and 3) the ability 
to handle unanticipated load peaks. 

DURING A SUMMER PEAK DAY, MUS DEMONSTRATED THAT IT COULD USE DCVR TO 
SUCCESSFULLY LEVEL DEMAND THROUGHOUT THE PEAK EVENT.
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TUNet’s Voltage Regulation interface requires no other 
infrastructure beyond AMI and SCADA. Tantalus is 
continuously improving existing feature sets like its 
recently unveiled DNP3 interface for the delivery of 
voltage alert data from selected meters to the SCADA 
system. Developed in conjunction with the EFACEC-ACS 
SCADA system and deployed with Morristown Utility 
Systems’ (MUS) high speed FiberNET, this low-latency, 
AMI-DNP3 interface delivers voltage sag alarms to MUS’ 
SCADA system within seconds of any detection of a 
voltage event by any affected meter, including those 
deployed near the end-of-line or at any strategic point in 
the distribution system.

CASE STUDY: MORRISTOWN UTILITY SYSTEMS AND 
DCVR‘s EFFECTS ON UTILITY OPERATIONS

Because of the flexibility that TUNet provides, MUS can 
utilize a suite of advanced metering and demand manage-
ment solutions while relying on a common, unified 
network. This advantage is clearly demonstrated by MUS’ 
use of various features of the TUNet demand manage-
ment suite.  Not only can MUS use the network to 
leverage the DCVR program, it can expand its demand 
management options to include the management of 
distributed generation sources, Commercial & Industrial 
applications, and utility water pumping demand reduction 
as opposed to traditional “constant CVR” alternatives. 
This program allows MUS to strategically pursue multiple 
business goals at once while multiplying the effectiveness 
of their overall demand management initiatives.

MUS is one of several distributors who received grants 
from TVA to explore new demand management technolo-
gies, glean valuable lessons and help replicate success for 
distributors throughout the Tennessee Valley. 

Second, MUS is utilizing DCVR to shave its own peak-
billed demand. Beginning in April 2011, TVA returned to 
the practice of billing power distributors for their maximum 
one-hour peak monthly demand.  Like many other distribu-
tors, MUS’ peak is not coincident with TVA peaks, so 
MUS must track its own load and perform DCVR as 
needed.  TUNet, coupled with DCVR technology, provides 
a data management and control tool for MUS to effectively 
audit voltage status and reduce thousands of dollars off its 
wholesale power bill.

Additionally, the introduction of alarms and voltages into 
SCADA opens the door for automating existing CVR 
programs.  In practice, the ability to port low voltage 
alarms from selected meters from TUNet directly into 
SCADA provides, for the first time, a tool for dispatchers 
to monitor voltage conditions across the feeders in real 
time and respond accordingly to maintain adequate 
voltage.  

In achieving MUS’ goals over the long term, demand 
management programs like DCVR will continue to provide 
a wealth of knowledge to identify weaknesses and ineffi-
ciencies in the power grid.  In Morristown, all voltage 
regulation is performed by load tap changers at the 
substation transformer. This means that all feeders are 
reduced by the same percentage voltage drop so the 
amount of load delivered is inherently limited by the 
weakest feeder.  MUS plans to use this and other lessons 
learned during DCVR events to improve overall voltage 
profiles and deliver more flexibility in demand regulation.

AS PART OF ITS SMART GRID PILOT WITH TVA, 
MUS DEMONSTRATES WATER PUMPING LOAD 

CURTAILMENT DURING WINTER PEAK. 

First, as part of a TVA Smart Grid Pilot Project, MUS is 
partnering with its generator, the Tennessee Valley 
Authority (TVA), to curtail load at TVA’s “day ahead” 
request for up to 100 hours per year. This initiative is part 
of TVA’s five-year plan to combine energy efficiency and 
demand response to achieve system wide savings goals 
of 2.9% by 2015 and 5.4% by 2020.  Eventually, this 
project will help lower TVA’s overall peak demand, reduce 
the need for additional power plant construction and avoid 
the need for distributors to make costly power purchases 
off the grid.  The project requires MUS to perform DCVR 
to deliver load reduction and operate during the period 
within the ANSI voltages limits. 

“     ”
S G

“    
“Tantalus’ voltage regulation 
application lets us reduce the peak 
electrical demand over time, while 
ensuring that all of our customers’ 
service voltages stay inside accept-
able levels.”

Jody Wigington, GM, MUS
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In addition to numerous utility benefits, reducing peak demand has long-term benefits for communities and consumers. By 
implementing effective tools to manage peak demand, the utility is able to avoid inconvenient and dangerous brownouts and 
blackouts while improving service quality.  Effective peak management tools allow distribution utilities to reduce peak demand 
charges. When several utilities participate in reducing peak demand, it allows generation companies to defer the purchase of 
expensive new power plants – which works to keep rates low.  DCVR is both effective and consumer friendly, making it an 
ideal choice for utilities looking for demand management solutions. 

DCVR SUMMARY
With Tantalus’ rapidly deployable voltage regulation application and interface on the TUNet platform, automated DCVR is 

made possible for utilities by integrating AMI with SCADA. This interface allows the utility to employ Dispatchable Voltage 
Conservation Regulation to quickly decrease peak demand by shifting load across longer time horizons. Simultaneous DCVR at 
multiple substations is possible through automation and avoids the need for active involvement of operations personnel. This 
TUNet-enabled DCVR voltage regulation program is virtually invisible to end users as end of line voltage safely remains within 
regulatory limits. As a result, this allows the utility to reduce its demand costs and improve the quality of service to custom-
ers. Further long-term benefits are available as these programs allow utilities to identify and correct inefficiencies within the 
power grid. 
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