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The Citizens Utility Board (CUB) and the Environmental Law & Policy Center (ELPC), 

pursuant to Part 200.880, hereby file this joint Application for Rehearing in the above-captioned 

matter. 

I. Introduction 

ELPC and CUB submit this Application for Rehearing to address the Commission’s 

failure to certify Voltage Optimization (“VO”) as an energy efficiency measure and to require 

that Ameren conduct a feasibility/potential study to determine the energy savings and costs of a 

system-wide, Advanced Metering Infrastructure (“AMI”)-enabled VO implementation (both 

Conservation Voltage Reduction (“CVR”) and Volt-Var Optimization (“VVO")). If the study 

concludes that VO is cost effective as an energy efficiency measure, the Commission should 

order Ameren to include the funding and implementation of VO in its next AMI or Infrastructure 

Modernization plan. The Commission incorrectly concluded that a Conservation Voltage 

Reduction (CVR) program is “currently, not cost effective.” Final Order at page 83. The Order 

does not require Ameren to implement VO, which the record demonstrates is a highly effective 

energy efficiency tool. 

The Order is also inconsistent with the Commonwealth Edison (ComEd) 13-0495 Final 

Order regarding the qualification of VO as a Section 8-103 energy efficiency measure, which 

stated that VO “would qualify as a Section 8-103 energy efficiency measure because it could 

result in lowered end-use electricity, but it appears that it should be incorporated into the 

Company’s smart grid plan.” Docket 13-0495, Final Order at 95. The Commission should amend 

its Final Order in this case to be consistent with the ComEd Final Order and eliminate any 

ambiguity about the role that VO should play as an energy efficiency resource. Additionally, 
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despite submitting extensive testimony and briefing, the Commission neglected to include 

ELPC’s position on VO in the Final Order. 

The record provides many examples (including Ameren’s own VO Pilot) showing that 

the combined impacts of CVR and VVO result in significant energy savings for customers and 

can be very cost effective. The record also indicates that Ameren’s deployment of its Advanced 

Metering Infrastructure (AMI) can increase the efficiency and effectiveness of VO. Ameren is 

currently planning only VVO as part of its Infrastructure Modernization Action Plan, thereby 

foregoing the significant customer energy savings from CVR and failing to deliver the full 

customer benefits of AMI. 

In addition to authorizing VO as an 8-103 energy efficiency resource in the 13-0495, the 

Commission previously acknowledged that VO serves the goals of Section 8-103 when it 

required Ameren to conduct a VO Pilot in its 10-0568 Final Order that tested “not only the 

demand response capabilities of the program, but also the energy efficiency capabilities, if 

implemented on a continuous basis.” Docket 10-0568, Final Order at 28. The National 

Association of Regulatory Utility Commissions (NARUC) agrees with the Commission and 

issued a resolution in November 2012 encouraging State public utility commissions to certify 

VO as a qualified energy efficiency resource and to evaluate opportunities to achieve energy 

savings through VO. See ELPC Exhibit 2.1. 

To be consistent with the ComEd 13-0495 Final Order and to eliminate any ambiguity 

about the Commission’s opinion, the Commission should modify the Final Order to confirm that 

VO can be a cost effective energy efficiency resource and that VO qualifies as a Section 8-103 

energy efficiency measure. The Commission should also order Ameren to conduct a 

feasibility/potential study to determine the energy savings and costs of a system-wide, AMI-
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enabled VO implementation (both CVR and VVO). If the study concludes that VO is cost 

effective as an energy efficiency measure, the Commission should order Ameren to include the 

funding and implementation of VO in its next AMI or Infrastructure Modernization plan. 

A. The Final Order incorrectly states that CVR is not cost effective.  

At page 83 of the Final Order, the Commission states that “The record suggests that 

currently, a CVR program is not cost effective.” ELPC/CUB disagree. ELPC Witness Volkmann 

described how CVR has delivered cost-effective energy savings going back to the 1980s, when 

the California Public Utilities Commission deemed their CVR program as one of the most 

effective electricity conservation programs in California. ELPC Exhibit 2.0 at page 6. Mr. 

Volkmann also referenced successful CVR or VO programs at Baltimore Gas and Electric, 

Potomac Electric Power Company, Dominion Virginia Power and AEP Ohio. Id. at page 7. Mr. 

Volkmann also described the highly successful CVR program at Exelon’s affiliate PECO, which 

has delivered 320,373 MWh/year of energy savings (22% of its entire energy efficiency 

portfolio) for less than 2 cents per kWh. The Total Resource Cost test ratio for the PECO 

program was 26.7. Id. at pages 7-8. 

Mr. Volkmann explained that Ameren’s deployment of AMI can enhance the cost 

effectiveness of VO. Ameren has selected Landis+Gyr’s advanced metering and two-way 

communications solution for their AMI deployment. Landis+Gyr also offers a solution (jointly 

with Dominion) that utilizes the meters as voltage monitors to enable continuous voltage and 

reactive power management. This solution is intended to help utilities take advantage of their 

AMI investment to realize the energy efficiency benefits of VO. Id. at page 9. 

Ameren’s VO pilot in 2012 demonstrated the promise of cost effective energy savings 

despite the unexplained loss of more than six months of kWh savings data. The data that Ameren 
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was able to collect and retain shows a savings of 665,136 kWh over nine months in its University 

pilot and 194,280kWh over eight months in its Mt. Zion pilot, at a total cost of $162,706. ELPC 

Group Cross Exhibit 1 at page 41. 

Perhaps the Commission’s uncertainty over the cost effectiveness of VO in this Docket 

can be attributed to Ameren’s analysis of VO as a demand response measure rather than as an 

energy efficiency measure. As noted in the Final Order, “With respect to a VO or CVR program, 

AIC believes (1) there is not enough data with respect to broader system operability; (2) it has 

not been found to be cost-effective as a demand response program.” Docket 13-0498, Final 

Order at page 82. However, the record reflects that Ameren has not conducted a cost-benefit 

analysis of VO as an energy efficiency measure. ELPC Confidential Group Cross Exhibit 2 at 

page 3. 

The record also reflects some disagreement on the extent to which customers – as 

opposed to the utility - benefit from VO. Mr. Volkmann explained that a 2010 study and report 

by DOE’s Pacific Northwest National Laboratory study concluded that 98-99% of the change in 

energy consumption from VO occurs in the end-use loads, while only 1-2% of the reduction in 

energy consumed can be attributed to utility line losses. Other studies have attributed at least 

80% of the energy savings from VO to end-use customers. ELPC Exhibit 2.0 at pages 4-5.  

The record provides substantial evidence showing that VO can be a cost effective energy 

efficiency measure providing significant energy savings for customers. Ameren’s investment in 

AMI can further enhance the cost effectiveness of VO. The Commission should revise the Final 

Order to acknowledge that VO can be cost effective and order Ameren to conduct a VO 

feasibility/potential study to determine the potential energy savings for Ameren’s customers.  
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B. Ameren is not adequately addressing Voltage Optimization (VO) opportunities 

through its Grid Modernization or AMI plans. 

 

At page 83 of the Final Order, the Commission stated that “Ameren is currently exploring 

VO types of options through its Advanced Metering Infrastructure Plan.” Ameren is only 

exploring VO options related to Volt/VAR Optimization and is not exploring the significant 

energy savings potential from Conservation Voltage Reduction (CVR). 

In his testimony, ELPC Witness Volkmann defined VO as a combination of CVR and 

Volt/VAR Optimization (VVO), intended to primarily reduce end-use customer energy 

consumption and peak demand, and secondarily to reduce utility line losses. In the U.S., 

electricity is supplied to residential and small commercial customers at a nominal voltage of 120 

volts. ELPC Exhibit 2.0 at page 3. However, the American National Standards Institute 

(“ANSI”) defines an acceptable range of voltage delivery at the meter to be 114-126 volts at all 

times and between 106-127 volts for brief periods. Id. CVR refers to maintaining voltages as 

close as possible to the lower end of the ANSI thresholds at all points on a feeder to reduce peak 

demand and reduce customer energy consumption. Id. 

Mr. Volkmann also explained that electricity delivered by utilities consists of usable real 

power (measured in Watts) and unusable reactive power (measured in Volt-Amperes Reactive or 

“VARs”). Id. at page 4. By reducing the amount of VARs on a feeder, utilities reduce line losses 

and improve the voltage profile along the feeder. VVO refers to the active management of 

reactive power at all points of a feeder to minimize losses and improve the voltage. Id. Voltage 

Optimization, or combining VVO with CVR, minimizes distribution system losses and 

maximizes customer energy savings and peak demand reductions. Id. 

The record reflects that Ameren is only intending to implement VVO as part of its 

Infrastructure Modernization Action Plan. See ELPC Group Cross Exhibit 1. There is no 
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evidence in the record that Ameren intends to implement CVR beyond the pilot as part of either 

its AMI plan or its Infrastructure Modernization Plan. Nor is there evidence in the record that 

Ameren intends to take advantage of its significant investment in AMI to deliver the customer 

energy savings from VO.  

The Commission should order Ameren to conduct a feasibility/potential study to 

determine the impacts and costs of a system-wide, AMI-enabled VO implementation (both CVR 

and VVO) and report back in six months. If the study concludes that VO is cost effective as an 

energy efficiency measure, the Commission should order Ameren to include the funding and 

implementation of VO in its next AMI or Infrastructure Modernization plan. 

C. The Commission has acknowledged that VO qualifies as a Section 8-103 energy 

efficiency resource in ComEd’s EE docket and previous Ameren cases. 

 

In the Commission’s Final Order for approval of Ameren’s Section 8-103 2011-2014 

energy efficiency and demand response plan, it required Ameren to “institute a pilot of the 

Voltage Optimization Program, to determine what the benefits would be of a wider adoption of 

this program … the Commission believes that the adoption of a pilot program, with the 

remainder of the funds directed toward greater energy efficiency … will be appropriate at this 

time.” Docket No. 10-0568, Final Order at page 28. 

The Commission’s Final Order for approval of ComEd’s 2014-2016 energy efficiency 

and demand response plan stated, “A review of the record leads the Commission to believe that a 

VO feasibility study should be pursued and could in fact result in many direct and indirect 

benefits. The Commission agrees that it would qualify as a Section 8-103 energy efficiency 

measure because it could result in lowered end-use electricity, but it appears that it should be 

incorporated into the Company’s smart grid plan.” Docket No. 13-0495, Final Order at 95. 
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The Commission has previously qualified VO as an 8-103 energy efficiency measure. To 

be consistent with prior Commission actions and to avoid confusion in future energy efficiency 

cases, the Commission should revise the Final Order to confirm that VO qualifies as a Section 8-

103 energy efficiency measure.  

D. NARUC agrees with the Commission’s prior determination that VO qualifies as an 

energy efficiency measure. 

 

ELPC Exhibit 2.1 contains the November 2012 resolution from the National Association 

of Regulatory Utility Commission (NARUC) titled Resolution Supporting the Rapid Deployment 

of Voltage Optimization Technologies. The resolution states that “VO technology deployment 

improves efficient delivery of energy and demand and these improvements are immediately 

reflected on consumers’ electric meters and reduce their electric bills,” and that “The benefit-cost 

analytical results typically demonstrate that VO technology investment is cost-effective from a 

ratepayer perspective.” ELPC Exhibit 2.1 at page 1. The resolution encourages State public 

service commissions to: 

 Evaluate the energy efficiency and demand reduction opportunities that can be 

achieved with the deployment of VO technologies.  

 Work with state legislatures and other agencies to certify energy efficiency and 

demand reductions associated with the deployment of VO as qualified resources 

in meeting Energy Efficiency Resource Standards. 

 Avoid implementing policies that result in unnecessary barriers to the deployment 

of VO technologies.  

ELPC Exhibit 2.0 at page 8. 

Ameren will spend $625 million on AMI deployment and grid modernization over the 

next 10 years under the Illinois Energy Infrastructure Modernization Act (“Act”). The Act 
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explicitly defines the benefits of AMI to include “avoided consumer power, capacity, and energy 

costs, and ... other benefits associated with energy efficiency measures, (and) demand–response 

activities.” 220 ILCS 5/16-108.6(a). At the same time, Ameren is falling significantly short of its 

statutory energy efficiency goals.  

The Commission should provide a clear mandate to Ameren that it must fully utilize the 

capabilities of AMI to achieve customer energy savings. ELPC/CUB’s proposed changes to the 

Final Order provide this clear mandate while eliminating inconsistencies with other Commission 

orders. 

 Respectfully submitted, 

  
______________________ 

Justin Vickers 

Staff Attorney 

Environmental Law & Policy Center 

35 E. Wacker Drive, Suite 1600 

Chicago, IL 60601 

P: (312) 795-3736 

F: (312) 795-3730 

jvickers@elpc.org 

  

 

 
Kristin Munsch 

Director of Policy and Senior Attorney 

Citizens Utility Board 

309 W. Washington, Suite 800 

Chicago, IL  60606 

(312) 263-4282  

(312) 263-4329 fax 

kmunsch@citizensutilityboard.org  

  

mailto:jvickers@elpc.org
mailto:kmunsch@citizensutilityboard.org


9 
 

Proposed Replacement Language 

 

The Commission can correct the Ameren Final Order to include ELPC/CUB’s position 

on Voltage Optimization (VO), clarify its position on VO as an 8-103 energy efficiency measure, 

and ensure that customers are fully realizing the energy savings potential of Ameren’s AMI 

investment with the following proposed revisions.  

1. Beginning at page 80: 

 The AG believes the Commission should direct Ameren to invest all appropriate funds to 

ensure that all cost-effective VO technology is installed and used on its system as soon as 

possible. The AG says Ameren should recover these costs consistent with how it recovers other 

distribution system capital and maintenance costs, and not use the limited DSM funds established 

under Section 8-103 of the Act for this purpose. 

 

(iii) ELPC Position 

 

 ELPC defines Voltage Optimization as a combination of conservation voltage reduction 

(CVR) and Volt/Var Optimization (VVO), intended to primarily reduce end-use customer energy 

consumption and peak demand, and secondarily to reduce utility line losses. CVR refers to 

maintaining voltage as close as possible to the lower end of the American National Standards 

Institute thresholds at all points on a feeder to reduce feeder line losses, reduce peak demand, and 

reduce customer energy consumption. VVO is the active management of reactive power at all 

points of a feeder to minimize losses and improve the voltage. The combination of CVR and 

VVO, or Voltage Optimization, minimizes distribution system losses and maximizes customer 

energy savings and peak demand reductions.  

ELPC emphasizes that the Department of Energy’s Pacific Northwest National 

Laboratory found 98-99% of the change in energy consumption from CVR occurs in the end-use 

loads, while only 1-2% of the reduction in energy consumed can be attributed to line losses. 

VO’s main effect is a reduction in end-use loads, which matches precisely 8-103’s requirement 

that utilities implement “cost-effective energy efficiency and demand-response measures to 

reduce delivery load.”  

ELPC states that VO has long been understood to be a highly effective form of energy 

efficiency. ELPC Witness Volkmann noted that as far back as 1987, the California Public 

Utilities Commission called CVR one of the most effective electricity conservation programs in 

California. Further, the National Association of Regulatory Utility Commissions, in November 

2012, issued a resolution encouraging states to evaluate the efficiency and demand reduction 

opportunities that can be achieved with the deployment of VO and to certify VO technologies as 

qualified resources in meeting legislative or regulatory Energy Efficiency Resource Standards.  
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Contrary to claims by Ameren Witness Woolcutt and AG Witness Mosenthal, ELPC 

believes that 8-103 does not require savings to come from “working directly with customers and 

trade allies to improve end use efficiency.” Rather, ELPC believes that 8-103 requires utilities to 

use “cost-effective energy efficiency and demand-response measures to reduce delivery load.” 

As explained in Mr. Volkmann’s and CUB Witness Deven’s testimony, VO can significantly 

reduce delivery load, and therefore should be considered an energy efficiency measure. 

ELPC notes that although Ameren has not conducted a cost-benefit analysis of voltage 

optimization as an energy efficiency measure, Ameren has already seen energy efficiency 

savings from the VO pilot the Commission ordered it to conduct in Plan 2. Energy savings were 

in the range of 1.5 to 5% in its University VO pilot and 1 to 4% in its Mt. Zion pilot. Ameren 

saved 665,136 kWh over 9 months in its University pilot and 194,280 kWh over 8 months in its 

Mt. Zion pilot. Ameren is missing data for 7 months from the Mt. Zion pilot and 6 months from 

University pilot, skewing the results to appear to be less kWh savings than likely actually 

occurred. Despite the missing data for total kWh saved, Ameren only spent $162,706 for the 

pilots, which includes the costs of purchasing new hardware (voltage regulator controllers, 

capacitor bank controllers, voltage sensors, and communication equipment) that would have 

reduced kWh in the missing months and in the future if the pilots continue.  

ELPC witness Volkmann explained how Ameren can leverage its AMI investment to 

make VO even more cost effective than these pilots indicate. Smart meters can help boost the 

savings from voltage optimization by eliminating the reliance on modeled, not measured, end-of-

feeder voltage. Furthermore, Mr. Volkmann believes Ameren has selected Landis+Gyr’s 

advanced metering and two-way communications solution for their AMI deployment. 

Landis+Gyr also offers a solution (jointly with Dominion) that utilizes the meters as voltage 

monitors to enable continuous voltage and reactive power management. This solution is intended 

to help utilities take advantage of their AMI investment to realize the energy efficiency benefits 

of VO. 

ELPC notes that other utilities successfully use VO to reduce customer energy 

consumption and peak demand. Baltimore Gas and Electric and Potomac Electric Power 

Company have included CVR programs as part of their EmPOWER Maryland energy efficiency 

portfolios. Dominion Virginia Power explicitly included the customer energy savings from VO 

in its business case for AMI, projecting over $1 billion of customer energy savings. AEP 

conducted a smart grid VO demonstration project in Ohio that delivered 2.9% reduction in 

energy and 2-3% reduction in peak demand. PECO, based in Philadelphia, used CVR to deliver 

gross energy savings of 320,373 MWh/year across all customer classes since 2009, which is 22% 

of the energy savings from their entire portfolio of EE programs. PECO’s CVR program 

delivered savings for less than 2 cents per kWh. 

Given the significant VO savings found by other utilities and in Ameren’s University and 

Mt. Zion pilots, ELPC believes the Commission should certify voltage optimization as an energy 

efficiency measure and order Ameren to conduct a feasibility/potential study to determine 

impacts and costs of using VO as an energy efficiency measure. ELPC agrees with NRDC and 
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the AG and prefers that the funds for VO come from a source other than the 8-103 funds. 

Specifically, ELPC suggests that 220 ILCS 5/16-108.5 or Infrastructure Modernization funds be 

used for VO implementation. Finally, ELPC recommends that Ameren work with the SAG and 

SGAC to develop a measurement and verification methodology for VO.  

 

(iii) (iv) CUB Position 

 

 In the last three year Plan docket, CUB says the Commission ordered Ameren to 

implement a Voltage Optimization Pilot to determine what the benefits would be of a wider 

adoption of the program, and to consider both the energy efficiency and demand response 

capabilities of the program. CUB states this pilot ultimately became a test of a Conservation 

Voltage Reduction (“CVR”) program, and Ameren shared the results of a CVR with the SAG on 

April 30, 2013.  

 

2. Beginning at page 82: 

(v) (vi) Commission Conclusions 

 

In Docket No. 10-0568, the Commission ordered Ameren to implement a Voltage 

Optimization Pilot to determine what the benefits would be of a wider adoption of the program, 

and to consider both the energy efficiency and demand response capabilities of the program. In 

this proceeding, CUB and ELPC recommend that the Commission require Ameren to include a 

VO or CVR program in its Plan 3 targets.  

The AG asserts just as investments in advanced metering infrastructure have not been 

funded through the limited efficiency funds, neither should VO. The AG believes the 

Commission should direct Ameren to invest all appropriate funds to ensure that all cost-effective 

VO technology is installed and used on its system as soon as possible but Ameren should recover 

these costs consistent with how it recovers other distribution system capital and maintenance 

costs. ELPC agrees with the AG that funding for VO should come from sources other than 8-103 

funds. 

With respect to a VO or CVR program, AIC believes (1) there is not enough data with 

respect to broader system operability; (2) it has not been found to be cost-effective as a demand 

response program; and (3) it is not appropriate to spend Section 8-103 funds on such a program.  

The record suggests that currently, a VO or CVR program is not can be cost effective and 

that VO qualifies as a Section 8-103 energy efficiency measure. In addition, Ameren is currently 

exploring VO types of options through its Advance Metering Infrastructure Plan but is not 

sufficiently exploring all of the energy efficiency potential of VO. The record also suggests that 

Ameren may not be fully considering how its AMI investment might improve the efficiency and 

effectiveness of VO. This leads the Commission to conclude that the record does not support a 

finding that Section 8-103 funds should be utilized for a VO or CVR program at this time. The 

Commission believes that to the extent VO or CVR programs are to be pursued, it should be 

through Ameren's Advance Metering Infrastructure Plan. AIC should conduct a 

feasibility/potential study to determine the impacts and costs of a system-wide, AMI-enabled VO 

implementation (both CVR and VVO) and report back in six months. If the study concludes that 
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VO is cost effective as an energy efficiency measure, Ameren should include the funding and 

implementation of VO in its next AMI or Infrastructure Modernization plan. 

 

 

 

 

 


